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hean collllllotn mttsaic virus 

-- hlackcyc ct rNfpea rnosaic 
virus 

-- bacterial leatlpot 
--hotanicA "ced triallc('hciUhCs 
- hacterial wilt 

Carihhean Agricultural 
Research and I)evelopment 
Ilns imtle 
cubic centimcter 

I Chlortephllrirnicthyl-

EIiSA 

EVA 
FFTC 

g 
GA 
GERI)AT 

GR 
GTZ 

GYT 
ha 

-,:nzvnlc-liinkcd ilninrno
sorbent assay 

-- ethylene vinyl acetate 
- FooI & lc-tili1Cr TCchnology 

('enter (IARC) 
-ran 
... ihhcrellic acid 
- Grouperntni d'etudes et de 

pour Ic 
developpenlcnt (France) 

- gerrmination rate 
-- German Agency for 

Technical Cooperation 
- general yield trial 
- hectare 

CGIAR 

CIP 

CIPA 11 

.uinntirrlia acid 
- CIonsultativC (roti OH 

IntCriNatiuial Aericttltural 
Research 

- Internatitonal Potato Center 
(CGIA R) 

-- Centro de Inveslioacion v 
Protiritcion Agrtpecunarna 

I-IFS 

IAAS 

IAEA 

IARC 

--

--

--

Horticultural Experiment 
Station (Korea) 
Institute of AgriculturC and 
Animal Science 
Interrnatioinal Atomic inergy 
Agency (IUN) 
International agricultural 
rescarch centcr 

CIRA) 

CI'S 
Cl 
CM.S 
CPA 
CTA 

(Peruo 
-- Internrational Cttperatitn 

('enter o1' Aericultnral 
Reseaich fo r )evcopment 
(ralice) 

-c'ercspora leaflspot 
--ccliliricltr 

Cyhtplasniic m:lc sterile 
- chlorIplCiIxyact1ic acid 
- lechnical Centrc ftr 

Agricultural and Rural[
or'Op'alionl IIC(.) 

113PGR 

IDRC 

IITA 

IMN 

INIA 

INIPA 

-- International Board [Or Plant 
Genetic Resources (((IAR) 

-- Irternational IDevelopment 
Research Cenltre (Canada) 

- Iltlrlational Institute of 
Tropical Agriculture 

- IlIterrialtional MuighCalI 
Nursery (AVRI)C) 

- Instituto Nacional IeInIvesti
gaciones Agrictilas (Mexico) 

- Instituto Nacional dc
ivesligacion y Proniocion 

CV 
CMS 
I) A I 
I)AGC 

-- cocfficient tifvariance 
--- cyloplasrlic miale sterility 
-- days afft11e1crrgrice_, 
- days al.e1r genliiation 

INRA 

INTSOY 

Agropecuaria CPeru) 
- Institute national de Ia 

,eclierelic agr, rinllique 
- International Soyhean Program 
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1RAT - IrISliti101Lde reMCereheS [lip- Postha: vest Institute of
 
aliron( nfl ues 1ropicaIc s ei Per isha hles
 
deS cltUres \'ivricres ( rarneo) PMN1powdery wiildeCW
 

IR RI - Inte mnat i o na Rice R<e search PO)P Philippine ( ) OutICirech1-OgNmaui-I 

InIstitute (HAR) CAVRI) 
IR' initem-IlIediate rusi toleranlce ppiii parts per ililion 

tial IPRTITI -c reimilIar% rumt tol'rance 
I YT~1 iliter-Iniliatc Ocild trial ra 
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kg -kiltwram 	 Pi Y~~\ f)0taltt) S IlY 

it ileter 	 RI-i relatksei liiidit\ 

Neseajeli 	andI lcsClopllleltc eioi eItra 
Iiis itioia eii *it 

Nitiolal 	 jisttTtNIAR -	 RiIii\ Talt AeriCLlItIdINI Research 
/\~ohiloecalRe~souircesInttt 

toma~to leateurl- \iruls 
NIAS --- National 1!i(LIsitut Of ToNMV tonmato Inosmc vSins 

\er'IiL-IltNlal SeieiceIICC i TOPJ Thailacnd I)iltieal Priceiraiii 
NSC ationalI Y:CiejICe ( OLnCil 'I'llN'IV --- turniip ItiosaI'c S IYls 

NAFIC(~ Nethecrlands, C'it ritIies U1.13~1 -- tiisrsitv oflte Pi~lippines 
Fona ifo Int1ciialimnal at itis Ballos 

(oopcritiorl IJSiIDI United State,, A\eene\ jl 
N\IRS National Ve~ctatle Rc.sear-ch Internlultional I)evelopittenti 

Slatioii WK Ii.I~SIA IUnited StateS DI~dejartnent 01' 
MIT Sicld trial A\lrienllnreI-observationall 

il1IIIL'LIII1-f - Visayas 
PCARRI) Philippine ('otic.il to[ AIg'Ileltlre tPhililpines) 
0 P) - p I I 	 ViSCA State ('olleze' 0, 

A0eriCultureI & ResourIce.s WVAG 	 after "cl1 lilt ionl-weeks 

Reseailcli 	anid IDevsecopmttl 



Horticultural Crops
 
Program
 



Chinese Cabbage Breeding 

Evaluation of New Germplasm 

Introduction 

In search of eCtictic resourcus to he ntili/ud in I reuding programs. AVRI)C snheiuls newly collect.,-dgertuplasms to routinC u\ ;(atiMo tials. This Yar- o1e Itiail ,\isdonle for' heal- tolerance and yieldrelated characters ill sintouinr culti\ lmit. Attothe'' ualuation trial Was lo IM,_Ssist+ite to bacterial softrot. Itt both lests ,ottmc old accessitns \viich looked portmisinlg it"Jlu spritt evaluatioln of the Genetic 
RestiutteeS an1d Seed Ufnit ((;RSIU) ,.teelsi inClt(tul hItmconfirmation. 

Materials and Methods 

Twiity-Ionr etitri's v itlh t\o check e.itivars. ,\SVW I and SL.4. werC inlideCd in a trial to assess heat tolerance: and eicld related ctliracters. lilteerl from thent were Used it Mother pllanting
wihia SliSCl)tibh. Check. H 14 1.anod alresistant check, B 039. to test thi reactiotn to soft rot. lothtrials were sown ottJtC 4 aind ti'nasplhnited on June 24 to 4-ttohn.!. ltible-r)w beds, 151 cm apart,
Willia spacing of 5) illbetween rws iil ;111(1 bcetwVcibeds, aid i plants.

Tlt ra diiotiid complete lock desK+ wai etil)o(d Ilrboth experitunts wiht 1\ot replications.
leat toler'atcc was jid!cd hv tolori lthe ihilit, colltlac heads 1tider the hot weaher conditionsof, the trial. In the solt rt() Stliti rtif i il ii kiolatioiwas done t\ice by' OLr pMtholtigists itaninterval of two weeks duri1 tot h1liu sta". Readings of ilnfectm ratie wet-c dote jnst prior to 

the second inoculatio t and two \ocks later. 

Results and Discussion 

Six cultrics. illaddition to two checks, Were heal-tolt-antt. [lnr oI' the]1 were ntewly collected
materials. all Fl hlbrids [ti'l"lliaian. Table I shfox\ s the yield atid other horticutltt'al characters
oi those accessioIs and a check . ASVFG I . Statistical analvyses weIe not doite beca:tse it was not
possible to collect data (tmu itan' cllties which atC htat-sensitive. 'Three hrat- tolerant entries WeCcofmparable to AS\"Il.i I in yield atd liarxst rate. :atid NI, 28 had much hielthtr soft rot infection 
than the clteck atnd o lier itat-toletit eI tris. 

Table 1. Yield and other horticultural characters of newly collected
 
heat-tolerant germplasm.


Acc.No./ Marketable Maturity Head 
 Heading Harvest Soft
 
Cultivar Yield (t/ha) (DAT)" Wt. (g) R-ite ( ) Hate (%) 
 Rot (%) 
NL 25y 24.4 ?5 731 100 100 0

NL 26y 
 26.4 35 793 100 100 0

NL 271 28.0 38 838 100 0
100
NL 28y 7.0 50 1.093 100 19 85 
ASVEG 1 
(check) 29.7 35 951 100 97 3
 
DAT = days after transplanting. 
 YNunbers given for terpotary identificatioii to unaccessioned
 

gerinplasms.
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Soft-rot-infection rates of some entries are presented in ',fable 2. 'wo n C ollected accessions 
shored siniilaror fohcr rates thill the esii'lailit ,chck. Ihose r. both aile ealll sCnsitiv. (n lhe tollhel 
hand, all he2at-toleraiit iialtriak Sslho, edi i,:h iie:her inlctiton 'mics. (oisidcriiiL, t.icloboit.,lv 
collr'ary trelld i.l\, cul hal tolceil.,. anid sot-0 1 I llid th. lliattlrero r"Islltic diease \khII 

alt ,c. los% 
of lit s. iIsIIallo 

becolies s riot.+ tall ill headiiie sh iil. +H i e ill il .liear l ' Ir hlal ,lisit'. e l alerials 
may not reallv taiiall I hih de ree )If hi \deselplin 

nietIhodolo s ,hi,+' li clan' ,le su h asstociated iletit. efiiitil 


iI ic. lii,, ' : t l d "IeTC11ill" 
s.l, is critslw il ill thL. idetiliati oliti of
 

resistilt itterial, and 1heir further ttihi/atui Ill
in bIeediii' ,ala.tt 

Table 2. Soft-rot infection rate (%) and heat reaction of selected 
germplasms compared to susceptible and resistant checks. 

Entry h I ihihiM11 e .Ii tIIti l 

NL 25 2 1 cmo 'O h t1 hIt
 
NIL 21 
 32 )u 34 1-c HT
NL 28 15 du (33 f1) HI
NL_22 1 e 1( IIS
NL 23 1 e 40 (t HS
B 141 (Sos. check) 91 a 100 a MT 
B 639 (Res. chock) 19 de 10 dof IIS 

zI:Vilhilitd t ( , vvjth l,(l ,v ' l,, t t-hrv,1l M e',lll w! ,illltl ,¢lOhwi ll miI ,, hy DI+lHCdIHILS 1111141l)k?. lilll,(2 
tw~l. itl 'he, O1) pl khlhilit ,.,l 

Conclusion 

Four entrics. NI. 27. NL 2I . NI. 27. and NI 28. proved I li heat tolerant andIthe former three
 
were c oipiIarallc to 
 ilie chcck,. ASVI( I i ichl antl hiar',cst mate. Thouth soft--t t ittIcclion aite 
of toso enti ics kcue as los a,s the u't latu' t check, ilis r;Itc: s.eiL., toh eicassociated \k ilh IhlC ittability
 
ofl both clnies to hilll hea2dS.
 

Combining Ability Trials 

Introduction 

hi collilinitic ifbilit, trials. nessv, ;Wi it.'rain i- counlii;itious %\ili a bettelr hrifIitiianiie Iltain1 ,\S\X,,

I Were sotlm1htt lkllr. 1p id to
fol Speeigit Mtteuitol , sollli illiltt l Ii 'iCuiutrtict I 'sil, ill Ita11oet ;IIa , sucli 
as head shlape, c iol a lriulr,,.euu.'.. (),IpIoftd A , h s ii II l C ltlis els caliCi _cnlcraliolt of, 
inbrediie \ 101wcr ,IsOICsted hueiu ,'CnIeral cmhiuibiuluiu thiit t(; ('A). 

Materials and Methods 

"55 elvt iles deIsCd rtli1 ;Almi s ,,VRl)(' Ileci pl,, lliialtd ((OP) cuilli',ar .,,rc crosscd w%'ith
I hletcrii g-otl ItoLr , Iste't I. I 1219. ill the lOX-I Thie re.sulliiul 
sOW It Ji l, I aiid Ira sl;oltcd on .1il\ IS tt1.lh,+r \,Ilh I1h jhluCi pairci and lic chek.c .\SV 4(i

i 01 Vlu 1CcRos,s s crc hlu\ cell 

X5 cool sC;Iusmmu. coliilbiill;utiois \wcrc 

uade btse I'deCsIeIh\Clol.odiihCds id IC , ioll hed Irolical lilies
OrI ain!, the nes h d, elokd oneLhs. fle oCic did ilto t.ihrcc dillriit hIlh-les. 

The first batclh. 2 cmublliiatims hletsCuIl (W1'dCsilCd 1us and litpial lh 5.d lilies,. werc ;llso
Sown onlil v I aillid raIsplill.id ti .luil I8. hl. scotld haltch ui1cluided 2-1 m hil uiluil ills I eketil 

uso\ i ind on . ich ;e1h:2 I.', ()P dCi.dI ultes. Illi5 set ',';s, illlsph icd lit ullel su lie firs billch. 
hlie last batc'h ,,. ili 27 eou'llhiiu l ils beIse'ti li liie, tI e',,dIrtii the lu. 11 iiiV ki" ekims tOs 

atild the tropical 'u \uel eIinlrd sos n ill.\ -1and illluplalitt il h 21.

'Ilie rtmdolliiCd emmiplet 
 block thesiiuLii \kits clploi iicdllh oflh," Imir Ii;]s \\ Ilh Ismso rcplicaliots.

l.ach plt Conisisteld ol ;1l Hi hmeg. double -ros, rised bell. Splacic ssas 5it"c i I ltsccll tows ot 

http:raIsplill.id
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e t,,hin 

ill each trial i,. di c eck.
 

Yicld and ilhi hillriciltu;il chlarcic' ekre c oflpi tilh lltho o! the clhecks. 10r ill Ltri.s 
ill the G('A t lel.Ili h pL.ifi, .,:hlibii , ahilit\ l llihu dlata we,ore taken only from the rin ainniir 
Ctiiiil ltifloiiS ;tkei dr el li..i th'e Clill'ie iIt de, aslc' I'i lb '\t'iltioll, IOti li2h ti 

a hcd. 150 cnm It%, eti adacen hcd,,. nd 4()c'm Iwv, ,.I lamts, Iowivs. ASVFG I wIs includCd 

A', tIl,.lvir-tlC Il.(ll] 
th,. -, rI l,-, pCI ;,t'd. 

Results and Discussion 

It Wi 1w' tIal h 'lct i %1,t011, t,,, Mt ll (('A it vs'. is ossille i - IiII,.v, I 1i,"f0iiiliiice, 

Cimill'rr \ ; hlc 3). croLs , ! PlO0 ; th ,\SVIKilb ti). :\ I'(I 3I lh \\ OW' i:c'Lall\ Ill miltitili!\ ,ti 

aIb'le 3 .'ie lds ,t ,(1/, i lht cultra-, lCl . ilt' ilcdA 1har, t ileranCO ld hc 
r l- d it" U1011OP-derile'd bldit crls..i h i tpcMoss htt .''l~ , hi:,en wit, 9 h h r le ,.,l
Ithc"'O lilIL., ]Ili\ CI~ihIl l .t .1 l q - lth hv.1111 ~l 'A ', 'I,, I,.. I,,t.' 1 ., n n ' !u , l I1 i l,, i t maN, 

ImJII ll t' ; 'Il 'h 

, 'tlc. 
', 
t+llttll[ '1[ VISlVt I mt . 1ti ict<. hm llcl,." l\g .' (I it htol " % ll Ilick llh .l c'. co ll lhillm ll i', 

I

Il. l -l kICI l . 11C'1(tl! l \ ", ! + I l k' tc l l l \ I<,W.hW ill
l~c'l Oth iIH 1Ih1q1II II u.]' ; h,.;Id 'hl l .. 

lit!k\ 1h,111 V I (I m I l uS' ll till ifl,," ]+ , t tl, li S .k i\ 

Table 3. Yields ad horticultural'diercharacters of selected heat-tol-rant 
OP-deriv(d irbrods when crossed with B 129 a topcross tester.o 

t a <1 I 

850 11 . 1 0 9, Wti8 !(Ia O\ I1I1N) f ), 0 id li t
 
F lit ' 111 t0 ', tI , 11,11( ' 11, 34 / oa 45iafo r 

85(;C%()6 - h ill1a I W) I ait 10 15 a)c Good85001)h( 91 8/1 5 t 1S.6ii '11) Good1 bd -
HSV5 G C k). l0 c 100 812 1 G I 15 it: 1- it d oit-Ex8B ' I11 .16l 1 1) C: W ) C) )'4 ,1 64 21+t ( a Goodl 

.5(C 1:, ,.I. ) C) 8("l.1 6 1) 18 (h 1:3F hod Good

H5 ' P) ,i : i , 10 1 45 li-(I (Good
.1C ,!( 3, 1 1)1)) it9 1 (1 
ALN FH, I P' -M c; I) 816, i 15 ;ih( I ._25 (d G(o(d-[×,t) : /'< 

(€:h~mk ' (collent 

18 ) (i) ,I N, " t 1 14 1(1 .2lp' 

IIP i( ltb llitl ()V.*u.i11 (ph - v 1(lol ( l 11lim pllh ,1110 ( "dol ol 711111 h"Ii -~', M1 m l ~ilh~ h'/fl ll -11.<l l(,fl?, 111'.0 ly, 

Table 4. Yields 3nd other horticultiral characters of the best combinations in the 
combining ability trial (Batch I) of crosses between OP-derived 

lines and tropical IIbrels.' 

Yi'ii'ti Hirv', t hldin I lit [ to LSI Jlnifor-
Entry (I/li;) 1 (".) 1?,il ,' W ! (l4 M, iliiti [(i ,) It[Ili r dy 

85101 3 1 0 i 1i , )i 1 A,) hw II I1 1,(1 Good 
8510f II() h.II 1 1.(1 I Good 
85118 49( .11) ', 9 a 1 135 ;i1 Goodt 
8412t) 28 a t l iii)a t((liaI,4 a I "I 1 141O Oltg Goodt 
841255i 2;'P6 h' (1 ) 10 ' 5.) t 4 t( 5 1.50 cti (e Good 
ASVFG I ait a 1(0 ,a 8',) a d 44A 11) 1.35 g Good-Ex 
(Ic - C(ltenttck) 

LSD 05 4.6 137 2 NS 0.13 

Fo r , an to 3.iootlnoh),l tfr tei labl 
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Two (l
combhinations Werl- Selectedl II(m) Batch II Ifor their nlU0t)lh-le\iltClClIlnd dark-cII]ored icaveswhich are characteristic, pref.rrd in ',roCC,-outltrie.,. All the s-lected Coiitbin aimis \yere toniparableto ASVF.G I in yicld. 'ThCir hCtdilul \kcIC Softand har C',t aites 10)','. 'Ol il*L'tiOll was also ninial 
(0-7' ; ) in tile Selected Cm lhjiIithj ll. 

Conclusion 
Te'llIpltollli'+illL,
ttl'Jl l V', w-,
Itl I+[)C'M'1) WIC'L
ill I')Cl10l'llldlll-\kL'le Utollipara!l e, if'not ',lipelitr,
 

to /\SVI:(; I %CI c 'Cc'CL tC(CIhk l.* I",io TIillC\t cdl dvanced \Lid to'ik. SO ell illhC(Ii e siderived
fI'oll() ) ',C tiCnW,,h ,ed hetter e'CIK'1rIa " I) jli 2 :Iailit,than 1l+i"r, t
CVdIl l,+.id,c,.'ler.
 

Table 5. Yields and other horticultural characters of the best combinations in thecombining ability trial (Batch II) z
of crosses between inbreds derived from tropical OPs.
Yiht 1 1 hi v(,ct h"',0ri, 1( Id i);, to Soft 
 Un1ifor
(t/Iii kIlt(',,) fMto (',,) WtI 0)) Miiiii ty 16)t (1 1ly,

85202 31 , 1) a1 100;1lOT) 1,00"; o4 t(:3 1,85 a) Good852 16 
 '31 1 1()0, 100 a 93/ 1 32 (1 5 1 70 lhed Good85220 9 A) 99 
 1HOT a ad
0 91 35 ( 1 1./0 bcd Good
ASVEG I hc
2 ) M(, 10)OU a 832-;cdi '2 (1 1 1.30 g Gool Lx
(c h i( k) --

LSD .05 6 
 105 
 3 NS 0.14
 
for lot lt)t(.. , ro'h"Ir h''
f fh' h 1,1 

Table 6. Yields and other horticUItural characters of the best combinations in thecombining ability trial (Batch Ill) with crosses between lines from
TuMV-resistance backcross program and tropical inbreds.' 

'riiih IL)r ,,t ',o 1(., )dycI l tEltry (t,,Si) K 2It to t tJoifor((itt (. (") Wt (0) .l tiilt' (3ot (" (SI tity 
85310 P5 Y') I a / ,a 
 31 c 1 1.50 lb Good
85327 1 H)i a () , dP( 2' (1 0 1.50 11) Good
ASVEG 1 20 99 a)c 1O0 6)/ 28 d
(chtlock) 1 1.50 oh Good 

LSD .05 NS 88 2 NS 0.13
 
I'm biitiimit,.o. phi,- lolir h) 1,ihdi
 

Advanced Yield Trials 

Introduction 

Ile satle Set f 1:1 1h,,hri lI.,iitt,,l,
Vhi chshcl,C,,. -,lct" Iit 984 cmiifhininihl e ItJ ahilily trials was included intll'+ r,, t,.i\ ,',l\',1,.',.,eI lIN tlIIi It lltl tIe '-tlllll 15'IrIl"Vvtl'C C_'ndtuhl dS t his vear. T'hIesetm i 1thc hu ll;1ltk. lifec(I I() lll1 jw.' Ol ,(Illinm, liln, LT1..clMlld 10 ile l -filal~lio~ll
 
oin their \tahildit\ it r f.2rut nlIlicII1'5111 2 cII\i' oi hcIfMe int111 hill 11121iill tile r'iiionlal andiite tal itfm .\iCd I11',1,." 

Materials and Methods 

The ten hest colllhilati were,,ol, sClected froili lhc cunlhining ahility trials inl1984 and included 
in the advanced yield trials scheduled as hClov: 



7 Chinese Cabbage Breeding 

Sowing date Transplanting date 

AYT I May 1) May 31 
AYT II Jute II July 5 
AYT III July I10 July 30 

1
A YT IV .Lul25 A\,'MnS 14 

Three cultivars. includini ASVI:(; I, used as-,\ere checks In each of these trials. Fied layout
Followed the randoiti/ed coliplotle lNock design withi four replicates. Two raised dolble-row beds 
with a lengib of 4 in consisted a p;,Hl. Bed \\idi was 1.5 in froin le center to the next. Spacing 
was 50 cii bct\ve t\o i[\s \5iithiu beds a d 40 tI b(et\vCeI hills. Field iiaiiaeiCiiit followed 
AVRIC's standard ctiltniral pratics. ,)aIta \wre collected on yield Mid Other horticultural traits, and 
prcferred characters ss.cr lcrcordCd at plroper stage- ol VirowcO 

Results and Discussion 

Table 7 sho% s IclL, iarvest rate, head veight, and days to ilaltrity of three besI-perl'rItting 
entries alon \sill t]o check,. ,,SVI( I and SI. 4. Dala are rescilted Iroi oiilV three trials, lot 
the first trial \5as dC-troed by ici', r.aii andIloodin,-. ('oMiu.d ainalvscs \Were not doiie because 
of tie low dce elofro.doi wil cii 5 tild result ill poor coillideiice illestilntiii. The collibilalioll 
83-21 siunificul~i tl'.outs.Ided AS\I( I, dCpiidiiig upon the trials, and \%;as loneer illhe'ad si/c and 
later i llnatlli s thbaii AS%"I ; I . ()iIler t Co icaiitlv dillcent i llillaturityco llliiltiolis \.,crc lot0sinii 
and yiMeld hoill AS\\(; I. 

A;! thiCC : 'itri's rlt ,( I(( , . ('o illlatiollsSi 2 and 83 21slios,.ci ainuost perfct. Iie"Idin 
have siliootlh leal fti,\li \shich. ill lai%%,all, is lre' lprCft_.rred tilt"e hair\ testure ofthal ic'kcrcd, 
AS\,'I:(; I iTabh+ 8). 1,o coilllillati i,-. .\813-2 ailld 83 2() ill he 1,_ItIdcd In rclioiral adllllterlational 

Table 7. riepe, head weight, harvest rate, and days to maturity of the selected 
combinations in three advanced yield trials. 

Entry Yiuld (t/ha) (ea Wt. (g) Italvest Pate') Days to Matti. 
II Iii IV II III IV II III IV II Ill IV 

83-2 
83-20 
83-21 
ASVEG I (Ck 1) 
SL 4 (Ck 2) 

24 
28 
33 
26 
22 

19 
18 
20 
18 
16 

15 
19 
22 
11 
14 

/05 
8,38 

1,043 
i83 
648 

513 
55-1 
(319 
563 
418 

'14.1 
5 /1 
668 
)05 

425 

100 
100 
98 

100 
100 

29 
98 

100 
96 

100 

100 
100 
100 
100 
100 

33 
34 
39 
33 
31 

31 
31 
33 
31 
31 

30 
32 
35 
31 
30 

LSD .05 4 3 2 88 17 5 / - - 3 1 2 

Table 8. Preferred characters of the combinations selected 
from advanced yield trials. 

Entry HSI' 1 AYI l'i:kerl1g I flair Ilt Uiiforillityv' 
11 ill IV Color 

80-2 1.28 1.43 1.25 ML No G Good 
80-20 1.18 1.(3 1 43 Mi-i Yes LG Good 
80-21 1.28 1.50 1.41 M No G Fair 
ASVEG 1 1.28 1.60 1.40 H Yes G Goord 
SL 4 1.30 140 1.33 [- No DG Good 

LSD.05 0.10 0.13 0.12 
/Head shape inlex length of h!inl/widIth of head YH -. high, Mt- - nioderately high. ML 
moderateltlow, and t low legree of li(ker :g. 'G green, LG ,light green DG - dark 
green. Overll rutuig for ntloMIho)Io cal cIircteS, 
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trials in 1986. However. 83-21 has 'Nct to be further ilalpr.ed Ifor its tuifharnity since its sihbing 
rae wais tunaccepltably high. In this re-NaRd. Ia'lelIlle parel'nlt Of thi-, combination neels More intensive
 
Studies on the self-inconlpaltibili reaction.
 

Conclusion 

To select bettl perfornlill and s.,tablethcoliiu;tio ,the' ten coIV 1rmbet t',hblIatiotm',he. I9X4 
CoIlbilline ahility trial, were tested ill Itair idalnced ield trials. lhree cotllthinitio ,swere similar+u 
or' SLuperior to ASVF( I ill viild. "lhese cmliI tion als see, de.'sirable 

relative to preference, thanl th check. .\SVI( 1.
 

.tuTed Itohaovi oIIe'C ltharaceliistics 

Hakuran Backcross Program 

Introduction 

Ilakurln. als.,yitl ticl i i C',,it tat t'la I re.sist ,()til M[Iinlanil.t01t ld (14. \\haId beet'nuilizeCl
 
isdonor pai"ci'tll i I btckcrt,,,, p]r~uuI; i0 tltlaste.r Ie It"i,,iI Is) t')tropical (Chinese eabbae.
ccllt 

'The I984 aibs-Cl\ tin cr, , ktuilic I\.'cl. hl,i\\mc\, r. 111;11
\;titoia- I.'lc iss sa t110 aitl ItadltiollS te+'ndc'. M ea d
 
ta haIve .' k d It'..' B:tkcr, lfili.", adv;lCI t (lill
t Icl ofI rWsitauitc hI '.\liiltle'.'. once morlCe 

the l984 It)S5 cool season. \ LantedUrC t is., fall seasontil alld to
p 1to',.C\heahr ,,ImItren'd tru, in tile 

test the'ir leal leaction inthe 1 Itlitn \as sot. t I c
tamaiter seasa. Stmle 
 L'.a1,,lsoassessd for ltioll. 

Materials and Methods 

lair tiaclacat i lcamc:cl . 1.1I'ackLAtis liamanha 1('5 I 1(2 1h \\crc o.'. tIma l ma ' i ralrent
 
plarlt BI l21. +iiad 'heetk ,-VI(; I ta n.I d tru;lSplanated ntn The ranidoamui/ed
lit.l- tolerannt ill' i.ln2-4. 

cO lelt.e lhck desil \\i"t.' ith O .aLa Illi Iome dtl
ll \.' t licilltil -1-11t e-row beds. I)ist.ijcee

betwec m heds \\it, at citer . Sjxci.il \as 5! cita bt'0'. ro'IOWs '\ bed:s ;andt
ISO ciitill lttrl t itlaill 

40 cin hbet\. a \\itlaiaa '',. Iz1iLillC.aitel\ibs'alum\JII IMI lCc(lCItinac ability
ill,, ao after lOIillWt 

unlldC" 
atat \Cilt l l itlacadimac '.1t;ac. lite f)I.tit' %.'l.C. iIacal;ieal k.'\ill ',til lit: Maaidtlac illictlioal rt
 
W+is iaVCast itnlatd .I\\ littcr.
\t.'cks 


IwCntay-se\'ea l;aalailic.,, itaclt 
 i il prc' tet.',(. ILa' iltinB 

transplanted tt atla\\t inila\\ [Ml[rer tata ()ctttbr I (6. Piapalatitta i/c Was ariaaaad 12\) pLit' ltiuily.
 

fiacLt 14 t : ,,, r\\ Satiitnl)CI 27 aand 

,
Bed at0initiaii anl spaCiiil wia., lieCsail asi ill t1hheat ItAle te test.,hil\ ,saisct.,ihl cailtiva..
 
It inig-l .talh, wls pli '.Cr\ plaints ttlhlCkcr,,s, ftililies.
tcd atlt.r '\t) 


,
She wlrle C\p rii,ial \kit, '.tarri )t(iCtI by tWit (d if ',thei' "' , s 'cptIle u'tltll'.r. I)tllttr pIarCit

B (x) ;3lld rctLrntll IxrCiatIi 121) \\crtc ;alsa) ilcltlca loi'til)ristil. I )is,,is. S.'rityNWat score.d
 
OilI)t icr. _ S. itidsc'_'it 41rtitaC 11ias) .i'tda s'. I'.llat I)tCCiIabCI- It).
c il T iLdlT
 
sC'Cl Cli.' i\ t fit ' " p IIahaal ,\Icaacia luArrti\\ alalmal ' ,isriilkler iltig iiOn.
i ilal'.\, Ime 

Results and Discussion 

iieliclead ill 
tight h.ICtls IIIcr hlt-Iteiwi l tt.i'aie catit 

All pltuils illlft I I tiUl t 14 tai t.ili ls htcteIt taa lCFiIicc scret IiHl! sicceCssuIllI fIalnied 
lie it'r s,,ai, l'lie three:cc 

sho '._'c 1)l(t10h' tie~ abil it' l (kJIiief iini il)Iln t ltitcih' hiuS. Ill ilt Stlitilit.'', th i tckcraiss 
• 

oitis tf miU . rCiia illini f;iiifies 
i liaal 'als 


lrIaM iml lie tt alre'cl ;ittaiIalil
CtulIl reeat-hid i0hl. - h 'i_',.\ tCI;..aCCl th' . 01ithe .';ttialh.eCl ofite
 
NC.U.'tllCl It11.l
 

1IOIatLh. ()I(til[tt titit- rteil t tll'. i-()I It ilicil imlt in '. ha\\.'r thi:atItilt maul is itai thiat,,\S'VE(; I::110 Itlt'tllw tk\\ ,h \\l] _,+(1111\ )l1Illlilk+", "-iI~i i llIII_h \v_' ',LOILt". ill \\n '\ul V illklt lllilt.'0'+,t -.
othCIrs \Il ,,mt litlIiClst sHiMmU the ,','Ca s IIi., i I' Ci,iu'CC Ity: illtatiit'.lh t()t s ,:i,tiiiIi.,tI' ck 0I Q),i t'II.'. 

hc attia_,ItCl ta clelCtiona rcsitImtth o tlie tics,, ill thm'caimirS, tif lCiackciOfsinit.'cithr h> preferc ntill 
pIrigmt w'ithinm imtImes ltlU til tIchmIim s irimilltiim tilc+.it
IMicint. c\chdillg thatase fiama IlIkuriti. or by the1associatitn f ftheI c"ist;im.c with unI,._mxir;ihliatih'lIIitv0g)' \\IiChm Wits cIlllud l illhea slcectiain. 

http:tilc+.it
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Ile screcning inehlod flor sot rot, htldIv eLOOl eilttllh It) CI'';t!e Unil'0rin disease pressure WIl I'CIIOVC 
SeCt.lLdal' y lilld terliia,, inlctiowi, prtokahlx ilopardi/et [li e \eL,.titi practices front one to the lext 
generation ill tile COLIISt ot h ckt.r ,,,ilC MiLl eIl itli. 

Table 9. Reaction to heat, soft rot, and downy mildew of selected
 
Hakuran backcross families.
 

Famniy/Pedl,ree 	 ( , I(IIP(c.,IctloF to NoPlants
,ItlOfl Iret ' r( ,,) (fll Selectedy 

(B 639,)/B 129/ 1/ 6/ 1/1P 6H5 F1 H I 38 NS 8 
(B 639)/B 129/l11 (/ 4.;1 BC, I1 Hi 35 NS 13 
(B 639/B 12 1/ 3/ [C1. F1 HI 32 NS 17_'/ I/t'6 
(B 639)/B 129/ 101 3/1IP 13C3 FI tIllS "33 A9 

(B (39)i 3 12 i 10-1.3 x ,1ll2 .. 8 
(B (339)/13 119)1 103 1 x [3C2 f:4 HT 28 A 8 
B 639' Dor -- A 

Chw~k- 34
 

[SD NS 
1- r t [W . 11!W t , , ii ( ( T11.I1 I. ' :,oIs I It th it tlheI. , i' ItIr 	 of_ylsceplikh < t, d 11,h W )() jt Mto i",.' (It-,tl. 1~. )o 11t,othAhWd ( tioo,'+, vo~rw nlid( froo, the dlo\wny 
Iloddev!', " ' 11,( i.P1" r ll','t 1 ,,, [1 t ',,iv. i 1 1, 1, j lhIhifl~w jdk,w w o Il i? t io I H (tl !, tll l % lll .t Ofro lt , 

'V II (i I 

ti)t.pilc 11Ih,.C i Ip . 10 YruttI.,, t Ci IttukWi C s luaui;IdCu0%ielt,f ctit'ht i hiahhi, \ il ,,.';tl,. ih t 	 ,.carl.-Illalltrillt.!'. alii ', h,L ,U,1:1w!,lil,-I, I llk~lm,'\cIA L11lniIi,.', 11il~il th1C I o \\ ith It", , Inn , iM ,..w 
i l l I l ] 11. HL IC l MIW. , C l [ .,' 1C ',I L .1., n d in ; r,, ( h in l es e 

bI.,, %, !i h,' W.,.d It) (IL',ch il ptl 'il d li 

I C H't',.l , h.' 1 AA,+ l lk, I, ko k I Mt 11 4;111 11i 11 01 I11C mu 
l , 1h0 )i lild (WP , ,r, 

Conclusion 

l I11 I h CJI,,l L.'ltu' \ t , ll- ; ml Ill 111C2 Ill tH'jllM\ t lIt c Ik ,..':,. hill Iiul2'+is llIce \V'.Isill c.st' 

,di , ', l n ti .\ hk , ..
Lu, , ;tmIh:J l( 11hd h ,kt ti .l l IncllJ 1 I AtI ilit: , . \ T lt l',.,11',2,l'hlr oIhu'w n, m ic . 'rc I d lt 

ill t\w, ilIi' M , \\ te 'ftill S' liuutt,;tllll\ IlIi( t' rI. ,ltil IhiMiitt iehCk. S'lections. htt e\r, \%CleI ',a.l Cfu r till 1' ,111 \ ,.t", d.. p h d h o k\\d] i\ \ , to h e,.61 M( , l 1tw dlH+ g ) ait' d i il,.IC \\ itolb c ion 

uLili/,._' J', I'lor,..'nl I ,tM lFLC. Ill 'h l ln _ tl i l ',tl ul ,,
 

Breeding for TuMV esistance 

Introduction 

V R I) ( lj 'ilT hie A\ ( ' ' c ;hhlt I iI -H'I I l t' ll l l t ,L1;1111 ' ll ni dtl l , ! ' i , tl lI 11)III 0 .;l iC \'i l'tl sO~ 	 +'14) 1tl l'l 

'InTN-V) 0ne Il It', uittItr) ttil'),.ti\ ,. l1cI-e l iilitiieatioui (fl dihI'rCit strain, htan miiaide il possilC 
to work\\ ihi- li, it'.e' tu - ,'A n,clulllict i ll. In I lln ctii pc+ialuu \\ itlh otii viltL i:s., [r ,ellies 
of 13 730. iin ,-,luulc I1 h\ hiIIl 1 ') ,t,, Itil,. w pv"-,s'+, re i.tl,.c it all fiv.' kit\sn i lalils to' 
l'nI\1V. \WcC l h iItellI i tl .* %60 r) Luf' htri lL,. 10 ItCotes:esins.C 1li1ptalint hicCditigeI'e 10or , 55 it C ,tlti' 

Materials and 	Methods 

Iuttt.ini,., tf [5 	 II 73 p ,tiw, tul0ti,,tl cilhu r h,,h . , l-pttl i natti tm tIf Ihnli\Cd [)olliis Collected 
,firo .ll CIP\ iflait'5 \\cr' iii; l\ nicciTI I ( r reni,,;n u h e strain ltl'\L l i if cialIl) \-('5

inoll itLit ll. kiuilirs n lctcl Ihcutiu'ltC vCrt. LOtL sCcu'i Celd IM.ru iatue t0 eacIh t lii'ic st illis. 
T cois to t\se itl\ t i iits pi) ntui elis t C lIt,,i ,.'liff\ \\11 Cu d I eehI s.c 'lilU. lS \\L.iC illticUllll 
-it tile thii'c-ltt \Cti ruile-,At tau . lllpltolll,, \%ttiit . ettdcd iso to Ohive \e ks ae nla1,iiitll 	 Cre it +tion. 
A confirnimt v l'LISA le,,t w;ts done \,liceirci nteetled. 

http:ttil'),.ti
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l'"o difil'luclt Clt o ir o.Cdl1iL (Cownltilll: I S and 11) ICrcdiI i rcs,pclti clvi ,\ cre
screnCd With cailh thl 1tl\cORllil'.\ cc'm i c icc'k. B -M, i( l t ic",itallf ciheck, B 731 wcrciIIC'lu~dC' in [Ie,.h ' ,' _cllll hI~lt l m~l !im l ', illptimll lil",ilhl.t pltotcc'tllik', t\\Crc the' ",llnc ;it,, ill 11C 
jprCCCdlIih_, i:.irf i ,l lh ~i\C' line,,I '1,t(i l i,,, ' ,,,lil l, fc<il u ' ,t\ l i i,L tili h l \t ;ildd liolli] 
,Crc'T.'iiW ,, 1,)[ c'tm lIIiw ;InI1I. In ll e'i ', lc ltifl!t. ) I *., clillic" liu 
IInlJ tl rc" (11 all! li l\ l l' M~ill,' ill 111C11 11 hJWki l \\Ill. tC'; li ',11llnl , l;i~ l '., 

hi',ll l %\\CIClc' lltCLI %\ it tile 1 0iic ihllIi 

Results and Discussion 

i ,1-2 1iluliL1 1- 'l \:m l ati () lllcclu i i11 .,V(U r,l ll illC Irull 1.9 tod\ i t
25',;+. IFtom Imiiilic', \ ilh Iliw k u,-It 1 1C''l~ I~i tc"n \', t WNIC I LTr1'n'1 %\101ilh l t'i ll Ililt Ik e ,l"lii The 

I i il.iIr ' 1 ( 3,:l I U I \"V (C3. 
li.C' Ill
',' 1111t \ 

II W . \10 i lil\ IllH' litllIll)L'r, 
' 1)1;1111
(11 il 

\ ,I, 'LC 'tI L 111 ill lvl~
, 

c'ic' iliIL'tIC'd l c 
ie I ,ll liilic. \%l [Lic illU11111n.il 1 i C hil i ic"),, 

ll d
I lC'n 

ililoCtilill'-d , ilh (11i1ci ,.llI mtl lj h . c '< l- ilnpl.%I11,1( H 7 fl )111;lli ]hL. 1lill\i fflitl t I I uL \" t "3 h ll 

l t]lot' l ,ll ill, I I 110h\Il!id. ill u tl,,. 0 il , l \ I 'L It, ILI l ll lit h im ,lliill , 

(fl I'll,\]\ 

Table 10. Reaction of selected B 730 progenies to different strains
 
Of tttrnip mosaic viruIs.'
 

Progully' vith 
(II (li hA .. CIIite(,i Ck. 

B 130 1(0 x 0/20 1/ ()/:,1 "/1/ 4/14 0/23 
B 730- 10 M 1/2 2 1/ 1 0)/1N/2 1 3/23 0/23
13 730-16 x /' .1 / ,/2;3/2 011 4/24

B 7 020 x 0/18 
 /,) M I') /15 21 MJ/1 
1396 (sis. ck.) 22/22 "/() 2-1/4 20/20 19/19 

lli tl'li ihtl/ ,lt i 'lu I NIi, Imoit 
' 

irponl rV Oitiri'ul !iViollllltlOn, 
with polnl ll tiir 'hr it rt-n1I, I 

Table 11. Breeding nature and horticultural characters of sources 
of resistance to TuMV. 

SohLr c/1 n ilt imI to I i ' 11" t it Pc i/ mlksSo C))1 ([ hi1 (') Mil t 5111"(2 1 i-

B 730 piogci y I/S I I/S I > t ll l fi lSI/S I/S i(-+ 

0-2 t 1 I I I hirod line MT Susceptible 

to soft rot
(0-2)/BC 2 9 3 I i I I I Inbiod lie"
 

(0-2)/13C-2 13-5 2 I I 1 I ibred lil t(.

Ililloollt. 4t,',p+ltillle , 1t.; hw~ l mlert~~ ntmm
hiily tlhe;iolt to heatl. 

ciil ilocullilt io e pairl 1. -l ), ittllll V d illa lfter otil O , \%iithi i ''i 1, I l[HMi C I , iII til 0 I Illtlrittl 

Ot lim 'iii NtIV ,niinsb. Thc,,c line, ,N ill hc ut' lli/L-d Ill ILuturIC h l-CMc'illp i71O 1itl i,S 10 illC0tlpoI;ilc Ile 
reIillmc' to [1-Ir iCA ll 'hi Cc c"ih itild 1 I-'CII.llt';IlC '.,lI[Cic, 1il0trliltlioll ll ll l skic, ldlic. 

I 



(Chillese(tha2'e Breeding I I 

Conclusion 

B 730(, it pie'LvJitlsh mi, it{1\l ll,' lI('C' 11I tl\ hLl' l".,.()1+ )I"k'1II 10 
+ 

t) I tij+lt)hl \0'iV .ZIrl .;.I,,ltltLliC(I~
l ic'.3+.pltlrit.'y it,. ,..,, illhit.'d+ \\L,..' '+,,.'t~ud at+t cac1q+'h),[lhe+l)rt Ic"
l itc tlI,,tl ! _tI 11t\,11 .'W llil,."., Ak O.+, l I,i 'l 

C L T_'', ll ( I) Illplll", k "" itl~ jI%c lh TIuI\ IchNri.I':,.'l~ I"+'-IIIAtII I+ I'in ce,.] HLnI \M l\ llI ItIn.-d
il, tn ,hl I' II, .'l lin,_'S\ ff c, 
IttrtI 10+ itlIlit' 11I hL' i1ii11)lllit+' kllt)I,.itIIP 

Breeding for Heat ToleTance and 
Cylindrical Head Shape 

Introduction 

III cct.llillllol l k'lllillilk.',.~ l ,i + 101tt.h 11Wh, t lt "h,.' II, I)Ch + C.\Il1il .-d i.hllI h ,,'Clq'l,.I

IlhcIl ,) 'I.',
i t tlnh()IlIll P i I1un~ Itll,l, .\\ ' !'llI in ,utl\, \\ IW W,, dIi..11111',lI,,.! - h1u~ld, 
u.u rd v
T M-i++ 

heict c tr.,u I\( NIl,1h lt1)x II),-'- 111\ Ililt' lilntA. ;illkl k, ',t\,ic,d Il'l F+2
th1 \ ,Ik.'\I Ilk,+.kI. tlt,,.cl,. il\ Ohw 


[I!lt'Ill111 +
tIlt)II , 1 I I,,., l t 
 ' ,
14~l .",It1h( ri nr 
l. 

. \\K-it,1t l kk,,,.\ 
+ II,,,1+%8 -)'+tl"-C+I_ lii C \ Ci ', l tIOW 111rOCC'u
I1', 1J1dtit i 

Materials an( Methods 

dt~v.n\\\,~ld,.,.i.,,u luh~ t \\(.d,11..
,,t, \ A k t M.l-1dl cl lk cd pi ccud kil ,,tl kkt\ ;111(1 Il "liltcr.
 
I) C+,ri I [)- 'ltl ,lv I I\k..
Jill Illt/,+ ,H, a ++t / + 111l.til( iltl IW;,l vr.,i n:n \\ilh ; t t.ll 


12 It(11111 itt 1llh 
cl lilli . ,, ilti)11 ;l- llt %i l %.i1tihIltll , ' , lik1 14 kka lit IInt.l l , t lilt."' ll 'ldt , II K ,I cdrttl,]d-t\utlx ' i iu klc1l.u, i - 11lh i \ 11k+'It.'l'I"I H \ll ', :tiI,' t (111k, Illll I [+lt _'
 

MI C A£1h1 '.;t l.klt
lr \\,..+,+.\1,111h, t ill~ liclt %\\Itk'r
IlI ] , I t1i-. tl . I .ItlrllL,(l iIllI wm p+,ikL \"+lltaltlldl l '+ 

112 lL \ C I I 1lt , IlLk 10 I
IM 'l+'. ,ll , , l/.'11~t ," ,I, dll [Ilk I',~ ~ll k t(d th,., ;II11L.,m r 1 l l ,.hi.I Ihalc+h.le, 

lqkkC [1,1 11vdn lj l ,,J 1,.. l.,,..il~ t , u [uI u 
 I,'+I~', ,.ILuTI t \' 1 I";m iC.1InI+ W %kA ,,l~l 

third hill IllIl inVr tlhlll p'q i lc i", tt t ,,'+tl, I\110 11C u I 
.\'l>,..n~ ,'"t.it.,k.I'~lk, I 1,'11hi.Ilindk\\,l'II,~ 

;,,,iltI() +',lllmd +' l,.lth'dhdild ,++,lilt'IM 12.,,,I l 
;,:i.,l
;,i,,,,I, 
 UItIIJk),I \ lIrtlU,,iin kl,.i,pi~i

W,T lr~1111,'\ inm l;lt l .ltl li'lt~l,. O l, k,m1t"lltl( 11).,,;I1 h,1 ltill + .Ii'0+t .:L t i', 

NO'. tllIIh21 lS. 

Results and Discussion 

lh,..' mhl', h-4 ,1 111.,1111 lIll Iu,l~l W,) +Il,.l ()1,: u illlk Itt.'+ 1/ \\ll l''t, ,.hm,ict't ' c l\\h .r+ril
 
11.IIC' L' l %W 1 I)\ 11t\\.ttl l tl+Idi,.ll~ %~,',kl[,ilt lt' ,[)() 


l l,+.'h 

\lll,.'ll 
 il", MhO \ 1'r11 Lt :;Nt t +'111it)rid(hIt,11 \III 'C 

l;.d Ilt'Idl
hm\,.in 11KilJ I1111.CI._).I ,.1' .'ll lln'\ 11,iIf . 11 t". Illi ;tL'ltl'-C,.+T,.r ,ht, C,,l., i,.I .!W 'ii ;1111,Ml\ h \u 
p clrckw'r(1 1I~vl k cd.,.t;,1 11 ~M lk.'Ck.,,t~k Ih .: ..',, %\d i llt11111(1IrllctiwuAhlk.,11 ,.Clll,,n CIiIn.. .',.,0.'tiIl, 
IhllotlLh(tlll thv ,..\l 1,. 
 ! .tm~ ] ,,,l C l,, I(Ct,1 OIC U l.i,'llh(olh',,;I li +',t\.tl lh,.k l,-,hw',k. 1 Ai , lh .t~ 

.l.,l(
N x'c.iii., M 11,;111', ,1, lWt111,11 ,Il"li.111 k.,,1ll1,.' ( 1 till,' IL,"-.'-+litldtI ',k \,ti,ltl II ll,kI~\d., WI,,''L I- Ch
" 

(l,-','u :11 ;ll,
11.0 111li\L' k lIIIti,l 1-I ;t:lI;l1tC.A l LIM ', M 11111ll\\ W I.. I;lh 13').1hI'.,CIi kk,i, lk, llimlL",

W\ill I"Utllliii/'+."llIMr ,.n. t.\ll ik.1'll d "ct-,. p w cc.+.,,ltiIlhk'I I~k tt '.. 
 cctlim ln 
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Conclusion 

lFO c,.chlo ,c,,I0 dri lLA fC.'It-Il.l-t1i1L,1khc lidttI nilmildcw rc'istance, 44 F2 fanilies of 
trtiPical X M ihiiiIII INiildcw 

",rcclow-mIl'lh d ,'nml ,;,d i prci "Icd ti llo 


l iI)c ('lliicc chih IIt c*C IL',c'd. Fll do rl% 'esisualice., the if) vitro 
cilp c iill rr, .- (tic liiiilics to .leter the llmkt, inli held 

g .elh(O)nto d r,. il l % lOHr l iC hl lh k ,+' l)lN I tn1 1 12 0 111l ,%, LV% ,'I d mid ll iltlI 1 h'l doI m il ',+ , C C C clcc 

Table 12. Spore counts (10/cotyledon) of Peronospora parasitica in F2s
 
selected for field evaluation from crosses between heat-tolerant
 

and cylindrical materials after in vitro cotyledon inoculation.
 

hntty/ S porw Coutnt inSBatch Ie(II (!(- :]" I.SD.05 

I 9/3 6i 20.8' 
E-9/B 86 0' 5i.3 19.0 
-J6 3/B 86 30.3 

II PL- 1/B 86 39.0 49.3 NS 
R1-3/13 61 40.0 

III U2-5/B 8G 55.8' 84.5 26.7 
IV B 61/B 152 4(6.8' 

BB 11" 29.5' 102.0 32.9 
B 79iB I12 40.8* 
B 86/B 1'51 39.81 

/Asterisk u,i-l,fh tiilt tilw t mrfit II l, tp Ilw:,lIv Iowtr tihlilth t (i ttelc ect:k. B 1. 
by Ihi1101 

Table 13. Percent leaf area infected by Peronospora parasitica in selected crosses
 
between heat-tolerant and cylindrical materials after field inoculation
 

and number of selected plants from each family.
 

F[llilv/ hIt, lti A iiIII ait3 '" No. of 
"
 Il ltt ' ntl (A) f i ,(1) ) SO S.' 

119/13 ( (I ' ./5 1A 1,' 29 
R 1 3 0161 .1 , / 41.O3 " 27 
B 6111 1P.. .,' 13 , ,. 5 22 
B (11 1i f 1)t",'" 8 4 42' 29 

l,")
B /9/1 )W 4, I 71 6 .86'' 23 

l II' if I til ,r lih ltiI h I I, t i I h fit( I t I;% l llit it ft1 o ; eidVtiritlly
(tIII'( 1( ' tl il llJw -it, I, l ''W~lIII)III ,1111 'Atlil ' i f,- ' il dl I~( Al III 1wh 1d, q ,i lel11 l ct l 
fl(( ll e d.(+( 

ht 'I f,11 h
b y t I - 0 ] l ;) ,l,jI'ilI,. ,,I 

Uniformity Improvement Program of OP Cultivars 

Introduction 

( lt ,k-L1_' iiill ld (10Ilie AVR1 (' liillc",cc L un' ilfn tl", htf l quill' iillLbc'r2iil', a I t0 0tVII-Il)OlinMI.l 

lhoo, a l ld.'ld llA i WIi W . t\di, , k 1111, i'iii,,CIu (1nl ll WII., l d\ )\htll. cl0 I I 1 5 l l 'l;llhi iIII U llili 

[0'ttt _,LiMh1MiltI Oih It\diLCI f 'iL 0t! hl1iali% ili tlllkf/f Iiiihtlu/,, Ici LL lf1Ci,iI . ll\ i l . ;iiC' ,lel,
liiial , ilivihttIcLlillI h f ff1 Ic lI ff1 tifff li llltii\/ Ivl't,lillcC. ilnI til tlit' ttl the' iiilijieiili'litilitui 

P it fCC' tl rt' 
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Materials and Methnds 

Two OP failirlics \%crec 50,,il on Auguist 2 ) and rali-Sj)IiitCd with checks for suscecitibility ,rnd
rcsistaice to dowl, inildle\. (13 14 ainII r iLdtoII 039. spcctivcly, heat (B 40 arid ASVEG I). 13 
14 wits l o e) aslaa ,preadrif dof y nlildcw spol-r, h planitir g it (n ,el, th ird hill aid two
atldilionatl rws .r 1,. 0 liHl fhe c\)Criilciil. )Oublc-0% ets)hL.150 cmilapirt fro i c'nter to cenier.
Wtcrc SCd ,,ilh i Sptcir'u Of 5 cSObetween ,,, hetween hills. The fieldrCo, within bcds, atnd 40 ci 

ssas Illrailiinl i istk 
 bN frequentII furrow or sprinkler irrtFiUon to ciihan11cc dIowIy irrildew scvcIrity.
SClectionl ,.as il e. ::i NoCli Cr IS. 

Results and Discussion 

1) 111'tiile11C 1 t iiint,s ic chc Ilttli il . tlsdos llus nildlcss infcClioln lrll bceOrIrc rcisolnlillNly ligh
IhirOtiehioutl IrC \%1oeItilI!. ('lnsecltisl it 5 isosible t selc lcetsistait plaills of aialrrow iiaturity
Irnro.l', v 'c bu110dii ioiiloL hClcaI d ;il is, arid tXl Vi' er.i ri tlli _IlesliL 00,' l j sllWi rlliirn \wiose 
hCa'ill hild lrc,itsl hibrs ',ClCKCHO H1liC. 

)iie' hRtimrhCl tlnt tilt\ Illrc' pliit ,, mr 7.22 ,inl 85 jlinits m-4.6 , hivc hecii selectcd_ froi 2, 13)

and 1,8S8 fliils, iniiilh iiicltitIcuL 
 in 77 NIO) il 77 rclcl\ctilv. Aiongllli i 1527 te31-35. 
aidtl clite plitsl, in 77 Nb(;) 27 alnd 77 M 3(3 . sc, il.,1I- crc chlco,sell is lsiateirlll piarcits,.
M iil' diC iC'1 s ill be used is olln Lilre , ll iii t of tei lction. Uni 

i ipp ill (0to thel ii\ll lll 


fistCre Ili wcle (i'l-linrilii 
aaicC. idh :.Lii l ,-iccis 5l rich is, uriifnnis \it Asias llothieri ,ltU , a i .iajor 

'o Silerilitoi Ill 1hC C1C'itll prDcess1. 

Conclusion 

\ I)rtl'iilil \\it, iilitilcdl to ;ittiiin i'ni'l -ii l i;tIrlit ii tl u tro lpic'il tj)Cri-1),tliinll ,tlec'lltiva s.,77

Ni3) 27 il 77 NiM3) 35. ()nc hInlieid li lfill hCC thrlowsiniilL'\ - fr pliits unrii n iiitiltiity

aid geiL nir alirarll ic' ,, i' selcted frtli thele 
 eHilltis.': ildli ciolits -fis c' Iroini thre klate'. These
 
seletCl.IliNiits, %Ill crltile thC )il ll;ilti ,insfor 
 .'Cle ("If l linelCtie' firsti *ilrilteCrr*11 selec'iurln. 

Cytosterility Backcross Program 

Introduction 

This proirilli aillis to trai"I'tr evitcopasilnic Iiale stcrility ( 'NS derived froinn raldish anilid B. jnur'ea
to tropical (li;nlcse cbihba'e. a siniliplh to the 

inlcolliatilit Sstilln iii h'hrid sCCd 'roLuciolln Illis eaiir, ti ehiickcross 


( N,,s is espcCICe to be alternitive Colnip licated sel '
pruprai%\'i was cotilllCi 

ti sClc pIlili s itiless cYhhorosi, ilsl)i\ ilh 
, 
hte l-f'unIctil ing reprouctiivlori a, is sscll ias otihcrunpllrove.d chairateristlics s Ihrres er plet<ltl 

Materials and Methods 

S CeeicCi ditlCrei 111"4\ liililics ot raidish Ctojllslsli ailltwe fainilies ofIjy-eV el I'2-I'3 
B. itll( cI'llr.ipla ii \clc inlcl tif l. Irr'ce hrci-lole i , sell-l'rtile lines, (TI 27. ('TI 32. alid 7252-I 

'Sleirtl, IccirrclirC i , f-litIre iiC r ur1orip:; ;alitd (TI, 32. ('I -50., iid 13 1S 1*or the laller 
griirip. 'o iltii variedtiCLii to 3)7 Ipllilts in tire (C ,,sqi/c Itt-1 radisIh-dlrivCd NISc.,ntlpil t!poil
dillfcrn fliiiilic,s. PiOtliliri si/c of B. it i' (lCei\ctl lirrilics., howe r.,r ail to ni[ltde libe ro-i 
I to 1(1 Ipilrs. ilicc backcrossili, is ,till ill thet CarlJ,% \\l1i0111 ull rcoC'Vr, f fertilits fl'orIIIho i 

iii ll I .niO 'li (lcci1 

l iui iiiCilc Hruliril 


i~~~~~~~riniir , 'c'lt Ei lIii shileCd tlliiriilics i 111irilitills \\ i1,1less seedling c'hilr0iis.ri t 
Pkilllt IIe ,lctIl ill tis \\;is \ cc' Ceill rCllllCloth eir hl l sMrict' re. c'llut'rniit' s,\ ili lsl,. iecta'lll 

rlitl tIc'c l iirieit. aridiseclcliollinctalr r urthe'r sc'l, ticlli al Ihr fhlsscril it'g. lIh s r- lld(I lectlr
relatl o)SCer'ilsthlrS \kYCc (10e 0it"r fiv' ilr]aridoiri- tills des elpCdL 1losC'rs ill CVerychosCl. frCsh 
inli\ iirl lll rt. hlIes'riring s leil nIeta-l; r iiti des ellu li\ is hi sCl, or . Lr ir Sit(\%i 
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Per unit gland 
Si7e 	 inner outer 

None () 0 
Vestigial 2 I 
Small 	 4 
Normal 	 8 2 

Score; given in this way will he lt) (8-+2)a sun of 100 x 2 glands x 5 flowers i in the plants
where all examined fivflowers have two norr;ll-stcd inner glands antwo normal-sizcd outer ghnds.
Different scores represente.d v'aiotr,, dtcret of de'velp)[tolll of ilieorent individual plants. 

After discarding inferior pl,1a"ts ton t trit- hitherto eanlortd. tire plants were hee-pollinated
with their recurrent parets in the iklited sCreeilnouses. (h5era) ohservations on settline rle and shape
and size of pods wrc referrcd ill f'inrl of tie ra.ish-es Sed count per podto tie '.elctlio ('MS. 
was also r.lqcftcd wirrc\er ipossihlC. IlnB?..]in'lderivSedi rrtrcl i,ls. pod and sccd traits were rather 
neglected becallse of tire irrpo ( hroi l;i torclarirce'0 arid sill t\ tire reculrrenit p;rreils inthe early 
backero ss cnerat iris 

Results and Discussion 

Sixty-seven plarnts of 14 dlifferCnl radishKOrieinaled ('MS anirilics sursiVCL tWo peiirMi selection 
steps, initially fIor leal colr o)r chlloosis intie seedlin- anti hintinu st;les ;Ind next, for lectar gland
development rnd secrcli,u. 'Fahlc 14 stumrrrari/cs lirchraractcrs (f tile finl ,elclionsi, ill couirrprisont 

Table 14. 	Leaf color, flower, and seed-set characters of radish-derived 
CMS backcross selections. 

Recur- SdI Chlorosi" ill Pod , Nectar Gland
 
rent Select- Lcaf Reprodlctive set size shrIrpe dev. scre- Max. See
Parent 1i Color" Stage y rate Scorn tony Courot/Pod" 

CT1-27 84W12-6 DG 4 G P F 18 A 9
 
CT1-27 84W13-5 G 
 G G G 14 A 7

CT1-27 84W14-4 LG 
 r G E E 59 A 10
 
CT1-27 S4W16-1 DG 
 - F F F 38 A 12
CT1-27 84W17-3 G - E E F 15 A 19
 

T1-27 84W18-2 LG 
 + E E G 12 A 19
 
CT1-27 84W19-7 G 
 + E E E 62 A 18
 
CT1-27 G G-E
- G-E G-E (100) A 29
 
(Recurrent)
 
CT1-32 84W20-1 DG ± 1- F G 
 G 10 A 25
CTI-32 84W22-2 LG F G G 12 A 16
 
CT1-32 84W23-2 DG 4 G 
 F G 23 S 17
CT1-32 84W24-1 G fF G G 13 S 14
 
CTI-32 84W24-4 G 4 + G F 
 F 11 S 17
 
CT1-32 84W25-2 DG + P 
 P P 6 S 14 
CT1-32 DG - G-E G-E G-E (100) A 24 
(Recurrent) 
7252-1 84W27-1 DG - G G G 20 S 17

7252-1 84W27-6 LG 
 + P 	 G G 9 S 17 
7252-1 84W27-7 G ± F F F 7 S 7 
7252-1 D- G-E G-E G-F (100) A 25 
(Recurrent) 
ZDG -- gfiill, g I G gif id(irk G lrt'rl light l iso , Iiiochloroisr -- ve y sevwe, chlolosls. 
XOverall ohbserv tlon with scores of P (inor). F (fill), ( (good) to I (excullint florliil) W100 for phlnts withflowers having two iiler Mid Iwo Olt(' tlanidS with rrorm llsie (five floweoi/ililir exililllrred). VA juice foundin almost allflowers, S -- juice found in soe 	 1flowers, N jolre riot found ' By hee pollinator in the 
screenrhouse. 



15 Chlinese ("Ahhiic Bicdin0 " 

wiht~tresc"'ici vciciro lI l 'olI(' hadlh'coiii fnoriil. afid Clilooys wu's no[ aIpparentl
ill MIiV SCCCLr Nccl~il Oii'dt plai0. "CLI \\d,' ilt'aii\ I'Lclil Ill ('I -27 I iliilie".t 'Cnl thoug l Inctar
,ianld kcx ciojnilcii Ncorc" 12 0 2) \\LIt I tal hClo\\ t11C llICOrCtic~iI iihI\iliiiiiiI ( t0).


P~od ',ilC.*ShJipL Alldt',Li at' xxtcw 
 :11"' II'l1AI (11I Ci 27r llt ii I ,c~cclionus.. aithotich .scct-heaiieii-
CiJllaClt l'CIICI~idhk 'tritII)Cloh 1 111 lltIrx'i tli;ii111 l 111IL itii]irct I)Nilll. 'HIiCIi6it'. IhIt'St [liijics
iliC I-C~IL\ [M ii t111CiiIl~ a i illf xxliit\i xill 'tutul loi 11L tcltIia ic iiiai cuiijc." ixj) o ided
Iliat IidI ji'trLitdl cxci I" 111iI1i]1Ilil'Id it Iii imimiox't Mn(lic iilalniii\ 01iCi1% ilxjiilit'' ACYcOSS 
Ltciiclim)I~ lit oill mx onml mx111 F1 2 Mid 7252 I ix cciir~ii 'Vliciii'xtiiIeiicdd inorehiACkci)"t' W ii~i MVIIPilicil 11C1t'til ciil ilx x%lL Ix, m lld xWCkdWci'
 

lahit ' I l H ti1l. tClillrxixP. 11WALI 'i11i01ii C, Midl iit'IaII\ d
it,1C1 lt'IriLt'Il (d hCxil xICIC'ttiuli
liwifl dlic B. /IMjiti a dCi r',LI ( '.\l S II ~ lIo',' 11111iiiLx. \\uIli d IL'x L\tChI)oiix. ICAiiColor i hackciosx 
illICt'ali1 %;i' ' WhCllI [11,1iII 111C l(1, ( I(ii il i )f \IiiiL] L11 \I " li\tL \cv sII, ll mIc clt'NmL'i 

OUL Ililm I Mi'C W k 11 1"% 11 11S-id l ,I CI CI P 
 I 11 ,I I)L Ic l~ c l~c. 

(itilwtlic a l Itt i~it~Ll' d io mictjut o oti
IL Vi\ I ilc l 0liim iiix 'Iw po Cdfo 

Conclusion 

IiiLIiii~milim Iii lIdli dLIi\LtI dinl 27 B. /tuomu tCiOcm ' (CI\CN8 t1iiiiIit'x iil'i \L'ill ;iiiothC hat'kCr*mSx 

OIrhiif LLL'iL 'WItiIl1 IMII L"" ~~itl, hlILi ce l ' Lii l'LIliitli IICII tn i or ;ti l Cn toI het
iixt'cl ho ti~iicti~wiItkti 

Table 15. Leaf color, clilorosis, and floral characters of B. juncea-derived
CMS backcross selections. 

R(ctiifwril S I 0 Chtn lo , Anit f Pettiltuiir0~ 
lIlriiit M1 I i ill 160rori Striac Size dev. secret

(i I r S t, I, Lire' near ion" 
CIT1I32 811WA 11 1~ f4 N (35 AC T 1 3:? 1W3i 1 GfI 4N 40 AIC 

CI 132 81 W35 (G .3N 2 
CTr 132 .) G N N (100) A
(t'ecti it lo) 

C1 1 506 i DI1)( A-VN 3 / A
CI I !)6 1-I0 V13 ,V
w I .2N 22ACI 1 5i6 1idi [0 + V .3N 5 i A
 
C F 10 1) 6-) 
 N N (100) A
 
hI-IS SIWGtI G0 
 + + - V .5N 90 A1318 P DOG,± + V- 4N 100 AHi xS 10 [G +± V.3N 8") SB31I1 W(IiwG) V .5N 88 AB318 3 GII3 -+±V3N . 10 NB31II6' t'B V.2N 20 N
 
B318 [DG N 
 N (100m) A
(fiectir will) 

G1 jgwen ) l)(t lak gfello LG light glnj t I lit) ihltl,r' try 'i e chlorww;.11 poadllat V vwligt, N noial w 100 fir plant' viii flowule, li;Ivilig IV, M1101 '111dtwoit iter glanmds 

flower,. N nt Imin 
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International Trials 
In 1985, 1,724 packets 1( CalIb sccd \.crc (islihilmicl to 145 e'rrpermtitorl illo('hirrsc hrlc 47 dil'lercit 

countries. Mostl ftlic shipiicll iithklcd icciiil\ dtcL:Ipcd tropical open Iollinated (()P's nid/or
FI hybrid culti'Vars 10o trials ill Crt,\ rorItsll . RCpI)rts ou1r areditertCIt r11e I'l'oi cooperators 
StlIilltIrit.d 1 lout v 

Australia. M G.( HIn h.-d\VleC 1hiInLs,ill lti. Ni;Iiiiii1, hlr .. l i , iittlrr U trial tIIdIicICIl ii (lliltill 
LIkdhetr-,icultril'il IRC'Cartl Stiutrit 1,f,)UtC'ttliud Iru i \pril I .lu]\+985. .\V\!j,)(' hbridsIhlrr 

conurstitItedi tile carlic,,t ,iL' l tic hie;Ids ihe 
. 

least .- l/t(rH rO, disieseiati J)i itlh 111-11112st anid 
&lC'vCihi)rrrllt t1l'rlIc I(if. u\lh iphlt \a jirhl It,',\Itu).t \', i thitIl0h,1ilI ' ,d \C rCdtil l,'lti\is elt ]ir
telllpICl*,it.'COt IRIit i.,tl "Ill\",ct hq 'Io I~ l '~l lw V- 111llltl
ll ICIt'll it 1)()Ictlli;ll 0 )[l'.Ct\\ii 1,1 hotiliL illthisit'ceat.hpoi rclit; allof tpthe .i\\OilI( teriaAVR l sit.
 

NIr. .I- .,. Siiio w iitt Nct\\ S rt1li VdI', I) t lrrri 1 . l 'W II IV I)I IIt ilI 1.]lIin1I tlra C l of 2 I If I Itr' se t 

a I ic u,l ,"cYlc Irit itial I)IIitt'td illlcbrtH l\. I ),-I.\VRI ,( I I\ hi ills 58 dlid] 59 1c Li cd IIIltIriI\ 
35 dIais allt'r trr,spllltlinr, Ik,ofl rithl. Ihc ,hio\. less tiin :\S\'l(\0ith hl;d \k ., Uljli I. 'lh i
(Nt 's, 77 M(2/3) -45aiid 77 %1(2 1)40. alsorI)uiM cd urllheadmf ._l\c'ilulll35 la\,sS)0 ill to 41 
alf r trarisp; rtmin. 

Table 16. Performance of AVRDC hybrids in an autumn trial at the Gatton 
Redlands Horticultural Research Station, Queensland, Australia.' 

Cultival top Wt 
(ly) 

Mittlirv 
(DAtI 

AlItir 
i1 hi Fi 

Hearl 
riliress 

Soft 
Rot (') 

Tip-
Bill1 

Hybrid 59 18 ,I 1 1 2 10 Modleriltr 
ASVFG 1 1.3 .11 1 2 3 Moderate 
80 32 1( -11 1 1 5 Modcrate 
8033 1.-1 , 1 1 15 Modcrate 
80-31 1 .6 ,1( I I 15 Moderate 

/Sowr ront 1 Api) ,id lriiirv l;irti ili ii I rh8b 6lteitdoniI I -o 5 ehill. i f irl,oiild i 5 for poo. 

Costa Rica. ll0 1rid 59 \', ICrcCtiednjiz ta,tlheh'Secrt, ill vieI lnId lalit ;rron, ten ieadrirr
cultivars (fdileretCC surce,, Il a trii m thl ricrilt raluNIJissioi ini( Ria. rhis tri'lr (rhies .\L' losIa 
was ,ordut'cIl h\ Mr..'..A ISi iI:the Nli,,',it11to 1 ()tthb L ti 3 II to litram ir\ I984 x,,lien rean 
tCllreiattlrC \a altlilo lti (C. \,i d darix Iritctriultittillof 1I -) (C.lktinratcdt cor',l round 22.5 
yield nfl Ilyhrid 3) xuis 35/ t ha ,6 11 p1rfect hru cilrate' aiud at1ll~ltllit\ t1 39 d \',II lltra planL ig. 

oI I olicltrm, 
andl repotled tile i\celhut". as, , April ail.lri l trollld 

FI N;JllIdilo.Nir .1)AiIcl ('hCi, o) trr c(d( or1:1S;urlxudir. ('.\. tctdl ASVFG I 
resn) slil\,. It x, (sourIII eads k \LItrC 

hiarvested ii ti C rllllll!i ix i Mtlx H ttll rltI itt ;rll\itl 1 C rr u ixlrs hild IrC\ I'lcc1 b'.'l lsfuII,, 
iitu\tin. Next \Cai r \\ill I I 1111,1,C I;1i1, i tHxii I[.\AS\i( lit' i tirt' ',.r ,Oll l to SCt, e Iber.l 

.I-/ltt\x ,\ l l l tith 
entries ina trial etirulldnllc ti l) 1)l. I... i ell.\JIM it FIN Ilis,,,arl 

Indit. I;Il ic;in rh1liutikliiut 'IiiA'ti,i t(Ih' Fe'lti)cIiiririn AVRI)(' 
l'. i lit I I lUl I lir il\. IIuryanm . 

Indlia. ASV F(; I and lx\i Fil',,.77 I2f 255 Ad Ii)) pr-W d i eIICii / \ uuI lie t xield. aid illthe 
listl entries S tI,,cdI (1f), ix c ILte\\ h 1 "(dii iii irtctrrll . 

.lapann. Nlsr, Y .Sin/rski anid Ict tiIrI 11 ire Sh/i(o ,11 .\,riuCHltrI I Is Ilcri I1el Stat itr 
condhCed a r.pliclreud ,iritrr trial rsr ni,11e .\VRI( 'i rd, \\i1i11a Cl chck ,murnon lSJulI. 
1984. ,A\VRI)(" hrlbrnis Fim, ff 37. Ilhird ;/ff Il( I) Iurlltunid (itl;\. oi,l .S\ c scarlor tllr lire 
local check. Scikai .arildiruiuiicu Iurn after sixxrir. II ,, + x 1)0/I (S1rr1c hcrt,, 7f, ul-x lr et rateL 
or rc 'I,so .ih tie ed \icd 20.(I ti )X.8 Ilit I, 80 tire ,lcslcstilrllr Ili 
 rili .37\xxls irrI ill yield. 

h'lrese hrMi, were, in te"ture, good lorcookin g x itli niat ;Iu5rl.il i"an'accepted hivirably 
inthe local imarkel. 
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Table 17. Performance of the best AVRDC OPs and ASVEG 1 in a trial 
conducted at Hissar, Haryana, India.' 

Yield Matitl ty Ilirve'4t Head Solt 
Entry (t/ha) (DAS) Rale (1') Wt (g) Rot (%) 
77 M(2)25 G6.5 74 lOO 1,175 0 
77 M(3)-27 61. 1 84 100 1,223 0
 
77 M(3)-40 65.5 69 100 
 1,309 0
 
ASVEG 1 68.2 11 100 772 
 0
 
B 189 54.7 (9 100 554 0
 

B 40 40.(G 6,9 100 612 0 
/No itnIlyt vtliltltnatI! Hirt hviiisi' ut lhl iimIiiII riirnijr ol wic tut iur, InI diftreit entries. 

i l (il1C,1 

hni.'all,.Iliied Suiiiuii Nmiqa,,aki No, I iii Sl lt'iir i Nlteatkr No. 2. \I\,',,.CCIIIlIICIItldd
 

In N',risaki. I,.,5,.,AVI )(C t,pil i rI; ,2il;dI C ltrti\ .ir,,. 77 \h'1(),and 77 M (3) 35, 
,Ci rC 

( oocir:1i,, C :tl',i iid ki l.C 'hee'lI985. l'hIe l[)ICIMiL.I lI ,. mIIiiCIl 11Wk h1iieil iIIH, i tle xricipaitlhi g 
.'r I C N'Ihai l .ii lr'(lll it't C t I\, ilI Il 

K a mpull)lea;.. l. c,o R lt, l], \Vc,.cla c Ih l.l ,. I nl ilw. h, a ric h Di !ll SI ,  i;l I', K Ill pl ,. n.,-ram, 
iii ('hIth \VirIl S-is ice hilN tiled a li ihl ii 1 1)( iiRiW stCin llit rthe\, .- e)(' I .\\'. iiIlA ii ilonil l 

7 arrd hoffI li \taichi 2 ). l ,i5.lv,iii,.illiiip pcr \55ICI-upI\,fiN, I1; I" 1( I IC.'shit\.
11 \ 

Ihli,itl\ C,, ,h l hl.C lhCIijIci;iIld Ii;aIl, i ).I le tlsoSi\ hi.zhiest .i i s.C \Ce C1 I lfihl. 
l.'[otlid thC la\(i 'CllC I i i llilljit, 5,lich \\A Illn the reflicaltion , iil rllu L(d 111;l Ifpllicd e oIl mIll 

the trial.
 

Table 18. The best-performing AVRDC enitries in a trial conducted 
in Kampuchea./ 

Stir v/,, Rate Yield"Entry af i vest (" (kg/phnt) 

ASVEG 1 82 5.65 
Hybrid 59 ( / 4.20 
77 M(3)-26 /: 4.00
 
77 M(3)-35 (-9 3.85
 
77 M(2/3)-29 i6-3 3.65
 
77 M(3) 38 59 3.10
 

lS iliistl l I ti '' ,( fi l i wit, )' ' of dlff i i (iit li
lt ltliilpiIHlI:cuii' :hiv". lIiiitch) in 
two!(rep~h( ilwl(, "'IH ' . I I llm 

Niuic Island. Ill .1 III llI ,Ili 'Iihd imiductcd h\, Nh. [eli.'lal tl-lilni. l)cparll rt (1 

77 M (2/3)-4 1.77 M(2 .)-1 i,pr t,iui l s,elI. flie' -rv.s s i_',l, id rr;ltiurCd ,.rv I l.,STheir 
hiea.s ranr.ed Iriiii i) I .,I,.t,i/c dcIlit li , ,r all,y I. ill ill, 55 tc NiipIV arid _,c faored 
ilthrIuuall f rIII i NiIO i k M ',"N-,N,l i l iIIat surlet. 'iCl. lliii . ii li , ,1i1 ,Ci l hil,', ',,oirr In.l lllll'V 
to .h1dv.
 

IPhiliplpiBes. 'l'ihi I'hilipluir C liliii I.Iiiiit'luiI ;i SCd tItria diflerCnl,i)iii .;ti l l C s \ilh t,,io 
sets ii \AVIl ( I'iree ,idhh'C 11(1111l ,iX2iliri.,ili II98't. I IIC l) l r,N tIe' \11i's adl hilrvCS,, 
rates oh li piirriis ri i .s,Ilhi ld, 5" ash 02 iASV. J( I 1111h 'iii1110,t ,laiblehihiLi. ,ichh,attributed 
I0 hi ih hil,,isl I;t ,N. th I ill C cLIiLI thiiCC s 8(1 33. S( 1,1 lsi i h.I'C .'\llhIiIu ItlIiC , thOI 'Nil. SOlridh,. . 
a 80d-32, shro,, cii sifnilir rCt.,tilii ... \ lihim lihi rid vcd lurCC hLad si/.(fIable 2( 8144 Ih v, tie I 
its ,'iCld her sthLt Ii ihI hi.' It lI incide also -iwIs rci e hM CL,'II h NI nce..\ Niiihi trld lW., ibNCF'ch 
illI thrid X(-3 . Ilat' ()tritvtilks si s.CIr halhl soklo ClriiNs pr re'striisih,. hir tile hi,.h rot 
inc'idene ard los h rll\.st late. 
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USA. All (hristianson Sced ('o. coltincLtIe a -\calc '.',Ciicrch,,cd id,.Cio oI'AV (

I ill the spring Casolti el I985. Tl rii iiLii 'iiir 1 i\. iic'ce inaiind
Ile SCd hart lrtIve't its Intilpuri,,I

.eriinahilily in liC e l ;it\VRI)('. No%\. i hau h'ccoiii ca ice lloco'iiiiilieial ol).e.Nl'i,obtain
 
tlopical C'hine cn cal);,'ik ciCd ooil ,i IL Nic 
 .
 

Zinibabwe. 
 epi. RC,1Cl'llitiln 
01" \ ri'-it lrc.1 /'iiMa Cb\\. cnrliIiiclLrC ;! iliic' lli:i,ilh \\'I)( (hinic'iiilhh'WC,01il \;i\u Cimill
Nove'liibei- li)8.9843.thi.lalUill\ 1h8c. 


%I1. I.)8.. N/iii inIliC , oll SICriw i i 'ISLr ic,. ,linii li\ 

i 2 I',uiuin i c lk-' eLlietiar'i, i Iilli rI elitle i i ehcCil!\",u"
77 N (i;2'3 -40 lIdI 11ChiIL1Cl ii\ L'I ilii hid \\LjiliI illi d h rr\\ iio Iii'iirin . I\\i li\lu'IN.58 and 5.) ind77N\10 1'C han a I 11 IIIu\ C I\CII, lic a nL IChirIiei ; h mid I h 1111 e C I cillieCN. 

Table 19. Yields and harvest rates of AVRDC Chinese cabbage in trials 
conducted in foUr different seasons at POP, Philippines.' 

Entry 198 I . 1l ;1 ,.?
ri-arWW 
 I (Hi.% 

AVRD(C 58 1P.95 1.98 1 19i 1)/ 71I .i 09 83AVRDC 59 9. 1 C C7 C C9 Ct i, .C , -, >-"AVRDC 62 C6. 6 1 7 ICr; j 8 Ill 1i I' 
76 

'-. 99 8
77 M(2)-25 C 2r19 6 lb CS i C,,)16 
77 M(2/3)-41 C) 1 KI',' I 1 

, 1-C) 1,3 -. ,, 
/6 

77 M(2i3)43 C1() Mrt' 1C? '4I I,, <. Sr ,0B 189C1 (Chuck) 9 :C 11 C16 C 1 129 99 9 ,.
/ SniriniaryI CalC)lr, rrrrl~ihd ritllin lr,lrKr.i. lrl~ll, t,]itI,, i .-
99 80 r lri h a ir,, A v~ ' i,--rn lCi' Crl\-- a-r 

Table 20. Yields aiid harvest rates of AVRDC Chinese cabbage hybrids in trials
 
conducted in three different 
seasons at POP, Philippines.
 

[Flit Yrr-ChCCC/CliCt]
y 

n -i],t!Cit> ( 

', C)A; 99: A'S<- 9-C1[)S Irl-nml 920 - 9-C]9/t VV?-r i)s Irlumni 

8144 G. 1-9 P2) (I Y) Cr 7( ) :dr: I1 C15 1 4980-6 1744 il ,I r-i .11 1 69 1) 8,9ail ) 1 iih(: 8780-12 1698 id I i(I ll1 9 , ) 0 h1 '1 7) aIr,)(; 8280-13 21? t CII? ,C(1 .49,9. 11),ha 7-1 I95 97 a80-32 2(. 6 C1.1 ,i1: D'9I; 8 C) 12-)3 ibh 
 9 1 il) 9180-33 213.9 , l i 9 ,n I'S C 2? C 93' aih 916,r 98 ahc 9180-36 12.3 h)c I I I k 1 1.- 1 128 -h8 crC 1)C 113 (1 48(1
8037 18.) 1r ,il,) 1' 
 2C L 6 - b1 9A ,) 82 abc 9080-38 17.91) , C9] ,i /))0i 2?11 ,"- 91 a 8980 .) 1 .9 ii .1 (1 299 186 C Y9 )1r 88 ilc 731w
B 189CC 'I' , .rCI(t C '; 1. 97 a 91 af ,13(r1 75 
(c i (c k) 

LSD.(0 n(,. N"
.lllln/ l i %njirrrhlIri 1, ' ()tnrir:rrrlrhrrrrr-, h- rrrrlll:(nlrl{W irm ig'- tC, it itt- ()Cirrrhrihiillv hiivI .)?S iry sn.iso1, 

Table 21. Harvest rates and other horticultural traits of the best OPs
 
and hybrids in a 
 trial in Ch;redzi Reseach Station, Zimbabwe.' 

I)oy to vcuII-Carl Ile idErrlry Motit y l,- (--C VWI(W,)
16 M(?)-O r]1(0 1110 
77 M(3) 53 1177 M(3) 3A b! 11G689 10 19 
7 1 M(2)/ 3) -46 .1 93 1436$

Hybrld 58 5 I 8' 1261
Hybrid 59 52 90 1284
ASVI-G 1 52 79 1152
ChineseChlhh (Ck) 68 16 1867
 

'Ni. c!AI.;CIC rlrW1MSn1)iiRI:t. s
Mla : aiiiiurisriirr I (iita 



Chinese Cabbage Entomology 
Dimmw1dback Iltoth, l,/:Ite/ia .1 oDliel (le,-pidtoptcr',t:YI),.OHICLctidLIC) imd cabbage webworm,

Hellia mdaij (I .efpidoptera: Pvrialidae are I ,,,itrinipal pests of Jot of the ecoliotnicallyiliportant CrnL]cilrou crtps, iI tropic *idc s",hnipical,al \%told. 

illSo tlicast Asia. 1)ti[iiM 1985 on ree>iti'ch 


oreasCfie iheyare especially serious 
kli\itie', \\Crc coifiiedl to coitrollijn" 11hem).In Taiwain, diiimitidback mntih iinil'cs;itioii ,t li.ltr, 111CrinIlL,2 '(1t ,e ivltn i and \\inltCrscaSOins.and c6a,-ec \vel). oi:l ijcidemce take,, plac mitain drin fie c et sniiIIlmer. Since aphids moreareserions Omi(hinese c;lhh;ic ii l'a ailtlck the smile timIei\,m :1',d i at at diamiondhack minoth,itis 0ot)Os;ihle to do a rehnhlN, field stdv (llthe latier \ il ('itte,,,, cahha c it the host plani. Hence,

We Use etIIIIIIioii c iha nsica(f. 

Screening Chinese Cabbage Accessions for
 

Resistance to Cabbage Webworm
 

Introduction
 

Dutring the 1984 prliminarY 'ieening of 133 ('hinese cab-bace accessions aiud related species.19 entries \\er, ideitilj<d as hasicL a iiitdeite level Of iesistalee. In Suiminer 1985. 19 accessionswere screened v le.,il the -,tis,.eepil, check ASVI(; I iina second screening to confirin their resistancelev\el and selcet olics s,hich s,ere coisistentlv less daiiacd. 

Materials and Methods 

\ (.()5-ha prce) 0f laiid was itt~lilled. tppli'h with lasal lertili/ii, anI worketd into 1.5-mi-wideteIs.raisedl Ilhese[eds \ere fuIhill diidel llttI )-in- hti,, plolI. Seedlins d lcch the 210 ceessii nswere raised illnfls folr tIe mimoth, lotv seCdlit,s Of inhlivimlnal ;ccesstilus were traiisplanted oi eachof fouir randomil selekted 
 plots, eachiplot epreselti! t)lie re plicate. Tell divys after transplanting,
an Iietrniined mimIidem/lof cal ba,-c welhworiii pnpae were relcased il the fielId to aiiIeM.Itl1lel iCalt
insect populatiom and Cmlsuire tuiforii-and hCav inlestation t emmalble t.Sti0 sehct trl' tsislant materials.
The crop was alisel icciofim It tradi tmoiil cultnral practices. ecept that no ilsectlicide wasapfliled. At Ihree and fve wcks alter tramlsplamlim-i. we eat;e e,.'ach 1c)\e+,sitbr tecording tileItijnimer of wveboi-inmi.,stel amid healthy plants. IHc cabha.e s%elworm larvai feeds ol tle growingpoint and the aecmnlatiomilofiss and visible dtammlae to the erOwin, point are the cotnmino symiptotnisof its damage. T1IC data Oi uieail percemitage of plait luma,,e were analyzed by, l)ntlans imultiple 
range test. 

Results and Discussion 

Plant danmage ranged f'roin the first
(Table I). Certain accessions iiiore damaged the 

36.3/, to 73.7/, iml observation and I. I to 31.9,7( in the second 
in first were miuch less so in the second and 
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Table 1. Infestation of selected Chinese cabbage accessions by cabbage webworm 
during the second screeningz 

Acces- Dam aged plants ( Acces Damaged Plants(',
 
son 7-11 85 -- i-85 i-3(0-85
7-30-85 I7-1 

B74 73.7 a 3.9 of (3776 59.8 abcde 5.8 det
 
B648 70 7 ab 13.0 bcduf B130 55 5 25.5 a)

B446 70 0 albc 3.6 ef B26 5 5. 2 ,dt 20.2 abed
 
B439 (39. 1 iIbed 4.9 ef 330 5)2.6 bedhf 10.8 cdef
 
36-12 (39 ( albdl 8.3 cdef B314 5 1.3 bcdef .1.6 ef
 
B315 68 ab.d 3.6 (f [3775 50.2 cdet 20.9 abc
 
B627 G4.5ia)ed 31.9 a B780 ,9.6 df 2.6 f
 
B180 63.9 11)0:1 10.0 c(Icl B28 12.1 (I 18.1 abode
 
B156 61 6 abide 28.1 ah B,18 -20 of 29.2 a
 
ASVG.,J) 61 .4 abde 10.0 cdf 197 3(6.3 f 1.1 f
 

;l~ rsllrq~lqld ( d + w I )ltl IT() e- .tlli, l H(! Ill plot 10 ) i oIf 1, dt RCHID M e,111s in 
.'IlChVe'IN:'t (1ohitllmrf(ll1lw.fadh tti! l ' 1(Idt(,r Irol lIlwhc l y I d w c'.l~ool t,lLW 'iff itlThe Y r i-k ICOrdiI g to D~irilnlr", 

oiltltlplr,flrlot. It ,I
 

\ei e.l . I (mi\XLci. 1 1L leit',ItIallit2C I ill h l ,vall..lliolls. hcevallatedlll97 \\t,5 This ace'_silll \,ill
Iit11111Ltl,, ,,ilnil,.LIclg toC011ir11 0Iill 1l1c 98 ilt',._'lCrC,,istiulh:12. 

Conclusion 

le\it ,cIlcted ClilCileihhli- aCCsioll \werC srCnCd in tlhe rield or resistaM.c to cahhage 
\\Chwillll diningIi 1t1lilliler 1985. t)nue accession. il)7. was the least dniamged in tw,,oevalualions 
fill" \V ',e lll .l illes',ll 11 

Sex Pheromone Studies with Cabbage Webworm 

Introduction 

('baht., w.uht-m ('\VWV) i,,pc..alcnl matinl\ (lurin the ht and hullmid season in Taiwan. At 
preselt farlers u-e,.."I l t\11 post. Since it,,ilseticid.,, to colrol lhi,, ,la ;llat threshold is vCry low and 
prCvalllt (uIhllill aliC 110a 12 'tCi1h .,.;illl. Ille ,avll1lri ll'Cd 1I Ilt hCLIIINltll .

AVRI)( joind a nc(u(0 rk ill ,polwolrcd Ili'ilet., oil ,.\ phuolollen_ spil)n-olCt.I h\ the National 
Sciene,. ('omneil ,filaiv,an a l iitetd ,iclal plelilllillarly C\ rilmlClt,. il ,,un er 1985 to studY 
valliotus 0r tht'e tfW.\ )l(21'01110112,, Ior ('W\\ eOlrit0 ill tIh emil. Silee the synthe.tich't .,i ue , 

,
SC\" l)Ierollt eCClt. , lt, , 111;al as allliel wa i i tl allal . irllill I l Illilths w r uLsICd IphIoIuI- oe0 so.rc. 

Material,; ond Methods 

All c\polrillcll v,eCre,carried ot at tile AVRI)C.' e\perinltal farim oila (.5-ha (hinese cahhage
field where fit) il,,ecticide was tlved. For insect Illass-realril., iarvae were ctll,ledIroll tle icl 
and reared Oil ('hilles. e;hae sedlillo, ill the laholatorv. 'The moths readilv laid coos and [he larvae 
fed oi1the sceIli,-s. 'Ih. ppile were cllll.teud. sc\ed, alnd used for tie Iollowieig experilnutls ill 
the ield. 

"'rapdesign. l'hrlee typecs oIr -v t.r iOb ,,tick\ paper. ;iid _'nc, - \ere'uised. Ill tileitfra., 
water trIIo hllnd stik.\ papr lras I.iiial', wer.' e lllfillell in a t_'l'lm t the \ii1 te;tl plastic ,'Up atltacld 
inside (() tle lhpp'll Ipart the trill.lln :1I Ill tIle 1CHill). iC \il-ill flilIh', \CIsre plak+ced in a glass 
thiluhl, !IiS ,CisCI ,\is(il ,ill! . The' (111 , ,Ias.laced the\wvI s \\C'c C111h \1 ill c lle.tor hotlC. 
This trlp 5,",t5 ablove or Ielom tihe co ic.placid alluatlively \\ilh tlie cl lectill-O jar, 

The traps \we.T phlced ill tile field 0.5 Il ab1),, tle ,il surlacc e,,er\ lllrllill alter 17(0(0 and 
th Il llbCl+ 011II Illiltils C1a)lurCd we'leC rcOCdu fo)l three.',. dar ,.A llSCulltiVe 
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Trap height. The sticky paper Itral s holding 10 fntales were placed at 0, 0.5, 1, and 1.5 Inl 

above the soil surface. A mnininullli distance ol 20 In was Inaintained betweenl two adjaccnt traps. 

The number of maleilloths caught wias recorded. 

Pheromone 	 ewntilrttion. ' A ,ptoliitiiIi 1, 3, 5, 10, tl 15. thlC-tot' ur-dav-old virgin 

.5 abofe ilc soil sur.lac ill tie Chine cabbage field. A distance of about'emlCs wur pliC0d 
20 In Was IahltaiCd betwVen two adjaeiit trap's',. Thw nnutbr ol maledC IIItlis cap+qtured oscI a ftour

day period was rcIt'del. 

Virgin female age. Trap, cmntainine II) irinItfemales ranghin in age frni one to livc days 

after tn+,ergecee \were pllaced 0.5 in abo\v [lie il ,urlac. A Listnee of about 20 Ill was mailtained 

betwCel tvo idjaceitl traI . ell,itIIiiber oi male mt1hs,, caplltureId iIl C'h It'al) Wis recorded over a 
thrc-dav period. 

Results and Discussion 

MatnN ('\\VV male 1ii0t'- ,,CrC CilltiIll i die tcr trough and ,tick\ pape trp,. The emlic 
trapl failed to attract m ('\V\V iloths. 'Hie stick\ lppi trals 1sot more mtoth, (37) than thL wate'r 

trou h 2 ) . tick\ ipl r tr ,s \, c consetlu,._utl', tleplosc ill all ,Ibsu tILtItte"ts because of this 

ctfcctisit\ anid theirCasle in UsC. 
lrals,', plicd (lnd Il.5Ihmbo. e.the surace allttatcd a signihmli',soil 	 ly great,1r ntb1er of insects 

(17.75 and 2-I. cts e\ I thai the trap , placed ;t 1.5 Th I u-hih tri l' hl0 Anl IntflmdiateIi1.5. 
nmlber ( 12.75 t iitlCll iittb,+ ofl i,.'nsec he itS-liits-. reater t ere caught ill. .- high 

t I Ill si,h used.(rh an i . ibs,.. ieuit tets lhi tap height ,,.ill h 
The ltillibl h t, itit r ()I \ iiriti 'cIll al , er trap lintreasedof1 leti molls catluir.d(I inCreased tile 

Froti I to I). Tlcir fltinbet l. reir.d,lliitl, \\ith IS leinals. t sirinit le llilles p-r trtall ip lears 
Ilr iltllotito l ;ill 	 ,.\ ]pll 'tillltetol be the opiit~ltl l tti i, andl we, are,+ toL tIi this- itiiiill t 

,iIctt itiL oh (\VW . 
' l:0tr AL I l'I illl the iliOI I It '-,C 1,lC+rpltio e ,, is C%ideCtnC the 

of ('\\V littIL," Iv s ilh iethui. The iiuiii Cr of tttiles", altralcted 1t) llialcs 
e" luttOuCeI t 	 toi I llttl+ber 

,.'iihl ill t il*lli etit 

Sas also ,,tb+',ktitt l.t hil 1 1hisltlllll r dcLlaCd s-+ le_'isli -old f'iiilIs, \tic used.
 

Conclusion 

Plelitiir ili ott tle 'w\ lphcrotnoties of cabbae vcbworl were uiettaketi with virgin 

lemale itloth as Il lctito irce. l;a,,d tl these lindiu',s a stick\ paper trap positiotted at a height 

of 0.5 Il \\ill IC used t0 ',t1d, ('\V\V Cottrol with ,\lthetlc ,\..' llhlet , ['or cotlipairisot with 

ittally pro.,,\ced III three 10 ,.'h ttl'mlls1 0) lr t',il \kill Il used.rdi lAicit1iott,. itC 1011 toIm i 6 

Screening Insecticides for Cabbage Webworm Control 

Introduction 

Ill Taiwan. ,.abla wewortrt occuts trn late April up to October. ti. waril period of the year. 
,This insect l+osc a threat to the crop dL in._, the seedligi stage. IIsccticides arc the Most Cefl'ciCet 

atid polplar ti1thod of1cllbahc welrt cotitrol but afi r and ittorc Cllicielit oles. preferably with 

a differetlt itode of action, iMst be otltld. 
In this research . \we litldiet seC\eu dilf.reCit iItL+liCidCS: ('NIl'-1 34 and IKI 78t)9 (two chitin 

sytithesis inlibitlors). [1., iid 117 straimn aIo oill liii'm ),r NIK 930 (;il a 'verittectitiitisecticidel. 
and triamp~l+ho" (;i watl'iNhr' ilm~lsecticide). 

Materials and Methods 

'[his CxptIitICt \'as cOtiduct.d in sutitmier 19,85 at the AVRI)( exhieritental am. Nitte insecticides 

and otte untileatcd coltrol replicated 'our tines \erc arraunged in I rantloiz,'ed cotmplete block 
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diesign. Field( plo~t .x aliiii w..carc"i 'h i \t I t' plo /c. 4.5,ii Ill WILIt7. anti 3.3 Ii long.luriv'-Cigiii (hint'\tI Ciahanc tC~iiip ,CItft ilan"I)aIHICLI Illit iii pcI ri'k d It'dI illCih ol t 11 

iiard i-SiC 01140 CHIi h ihifti, l \%i r illc i~ 0\ktii iM't:i~\ . U1i bt pf v \diit
 

Chi l201 .)'. 7 Lft LIlil IM~ii' irj!k[ o (ic' It':'lit1 I W Illat i'. itk,S it J i lc[sp 

i [ ltt ''i, I ut I Ippll '111 , JIL Ii .j i .li " Ilk': 11() Ii W HiI ' I , htI Lci~ ('ill..d Ni1 ~ 

T IlIw2. ofL"
aln;'tinul'nsecticrd 
 cntr of ca\a%
l Fifr onlll
itorCieselllcaba'ijil
 

lk'I(I ( tIcaC tI4 mI i i(.1 ) p~ ,l it Ijk. I, v lc I '11itS II lk \k ImI CdItt 27laplhc~111C59 1illC t11 3' tics Lii U tHi 't;i lk I'~ (MC it V\CA ,CPLi ' il 1151C.l,,) o \k(if;.c ' Ail ;lI((~I i l M~ICH ?it~i 
1 \\iti ; l 1( Mi ( IllkI IU.il)] l It)c il (U Ula~ieh(I11 l kI ,I hC 1 1)1C % C li )Ih)1 11 111111II 0th l:5 111(IIi \ AC IM ~ 1 9L Situ)C( 1 f lt(li IIA II I ( \c k, 5d L , L fI '5.(11 Ik\ CC[ ki i k,\kIbitu (:1d W 

l' w I.35 53h I i l. Al iiI \~ i[t c)t' k i'lri H1 tt )11 1111 cjw M It)I \'kcL' C ilt10 1 SOMC;1iiI~]m ! 9I SIt I I~itt n s t 01 I (U, t i: *ii: 25 S li 

I I i'i P ti Sij5015 it I Sk~t~l!1 'lmitOii lflk ' 1k CN5 1 ').4 i d M K.I930 
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Conclusion 

13,icd oil thle resltslN this skereeiii I -789 1). MK 9)30,n.1 CdNIF- 134 wecre superior to otheis 
eitiii/ c HI)0 I CI:iI I vc aiIe iikinI 0110 12'neaIt %LIn o cahh;iI.' lkN inNI.cltiIcshIs [ okcli4 I (I i Ile rellI 

hIII ltat I II 1 I Il tI lt i ' I I Wih WpnIiHiS. i n11et1iiC p Iethir I SC0Ii Ih tr(1iILjI 41 kabIkIII lts I i'%[ IId1-CS, he'Il 

Development of Diamondback Moth on Various Host Plants 

Introduction 

"Ceneril B1r1iC(u ;I/IL Rahi,1m110. Ihl%\\ e e. Ilk' lIN.It a thItII1t 1 LIILenCC Io Ni1in,11CCleNhiI eteieS. 
tieh as tIleL,(Ill~lconnl I C il (p/ )I IN . 11%NII\ hlleeh I/It s in11I Ol~ 11" AIKIL ill, I lolC 
Ilive,,tIiiteu l i Hit I)I IVII.I/I MAx/~11101[1 Ill /~lit'I/l !( L'Ilm il 1( des110. 111111:1H lI I I, iii ijid loijiieitl. 

Materials and Methods 

eT ha e N~N )I II. I [II u \II(1, (i tlikI i l ihtl /2iI.I.Ilil /INI I.II NCiii thi L iii \ i 

lliN 5 N / Ik Ii) huh \NIL iucl. ()Iill eellihitLlw thIL ,it~ it\\L~ Ii )\L liliuN iiI III I,,.L' ,ILo/NL'N WLie 

tol tielL' iHIi/l/hh/hLk i//lull% t, 

1111Wi h \\CIL' l tiNhiimii lik k iiiutti Lu/N. Li liwlust il If\,-i IwIliL SeN u/Ill dishesi 

s Cere 1)11 illIlL'/2 iN 1 l;iilueI P (_C N.W M I1(1id )ILi\ I it . i N\' I(' LI/ i/i/I OIA'NL'I Vi. 

Tile' IcL,1ti/tl lsiiA 1h111Ii I ld 1,1\ hu(It hIL 0IIl %iLNli tiI L'\ el' 4 ti)hILl ~IhI ill L.' lcl/ \tN /510/LL) i N 

01 lIie IL II SNCJ11liu IM d \%d olll' l lu i\ ;liiii Iw/t il lI /INt/i\ lS IN I' 1)[i1i1):iltNhi ' ]it'i SNlImk'ini. 

I CII I I i 11 t/'Il lS Jii hiL I( t/L lII L ( til , 'Il Il il 1I 1111 t\ /. IIhl LLl i ~N~I. 
IL' IIll,II I 1 liL 1,11 ' ih ll1~/iii.11tIC INfL' I;I I L'IIC I I I I /I iLI i 11k)Ii h/\ut t \Lit' LilttkiIN 1;11 \u I lII/ 

L till// 111111 ilIo 'I iii~. il m/L IlLcIIN' li leases.til' lS ~ // II \\;Iis IIIl'hi/iI l ti~lorIL iLil I ( o fetiL 

Results and Discussion 

I)eveloiiieit o ii111i l piJeriiudS. I11.iLSL!l~iI'/ il isi LIN1liili/LII/ick iiiiti Iicii iil \aIiihhs 

sill/NIh. \ NeS i 2 iiiil2.iSII\N ihIh('kiflIIIA authL li// 5LII.' /iur it i tS I 55 It'liii (Ili B oh'ni'oa 
vIl. accpJlhlh %SN 3. b t \i I;I lIL' Ill ih 11. . tli rN lieC O/)etIN hll/Ll. N )it II an i 1111 ilIilietel 

these Ill/1/ji 111cIl ,/11 0 .jNc I \l. w s',B ( m im a ii;IA ol 
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Table 3. Comparison of development periods of diamondback moth on various crucifersz. 

Total 
Host 	 Development Periods (days) Total~Mortali

1St 	 ills 2nd ins 3:-d ins t,11ins Prep 	st Ip st ty(%) 
1. B.c. subsp.


pekmoensis 2.50 g 2.29 c 
 1.88 	c 1.93 0.56 (1 .1.50 cd 32.00
2. B.c. subsp.
 

naptis 2.58 , 2.28 (:g 2.19 cd 
 2,13 	1g 0.66 hCd 4.,13 d 12.00 
3. B.o. var. 

capitata 2.67 Itg 2.65 2.28 c 3 10 hc 0. 15 ah 4,94 	h 20.00
4. B.o.var.itahca 2.6 1 tg 220 cd 2 19 Cd 3 1 h 0.62 Cd -1.64 cd 20.00
5. B. ,uncea 2.68 01g 1 g8) et 1.81 2.52 ef 070 	1c 165 i'd 0.00 
6. B.c. snbsl).

chinensis 2.14 dTetg I 15 I :.00 de 2.09 	hi 0.8 i 14.5 / c( 28.00
7. B.c.var.sarson) 2.76 , 	 I 2./h Gde 1.K.61 3h 	 I 637IQn(d 4.46 cl 0.00 
8. B.c. stubsp.

parachinenise 2.91 cdet )_2.72ah 3.14 a 3. 11 hc 0 69 (C 4,46 	cd 28.00 
9. B.c. suI)sp. 

rij)ifeta 3.01 	Cde 1.94 ef 1.87 e 2.58 dc l 084 i 1 4. 70 hc( 0.00
10. R. StivUs 3.02 cd 2.20 cd 2 65 del2.03 	de 0.65 hcd 4.43 d 8.00
11. B. narinosa 3.14 c 2.02 te 2.15 cd 2.79 le 0.62 cd 4.53 cd 8.00 
12. 	B.o. var.
 

botrytis 
 3.22 bc 2.61 h 2.56 h 3.65 a 0.702 hc 4.7? hc 114.00 
13. 	B.o. var.
 

gonfylodes 
 3.52 	ab 2.91 a 2.62 t 3.64 a 0.61 cd 5.58 a 56.00 
14. 	 B.o. var.
 

acephala 3.76 a 2.61 h 2.99 
a 2.86 cd 0.68 hcl 4.44 d 40.00 

CV (%) 18.78 16.99 18.83 17.40 26.51 9.33 
"Means in each vertical Colutn, followed hv the siime letter are i't signfiiantly (ditterent it the 5.i, level byDI-n1CaI'S mtaltipl)e rillge test: rearing conditions 25"C, 80", RH. 12 i (;iylighl inls nst;Ir rel) st preptipal 
stage: pLI st LIJ)Iil Stage. 

Table 4. The consumption of some cruciferous foliage by the diamondback moth 
at different larval stagesz 

Leaf Area (cni') Consniption by Diflerent Larval Stages 
Host 1st instal 2nd mstar 3rd nnistamr 4th instar 

B.c. 	 subsp. pekinensis 0.64 a 2 08 ai 6. 15 t) 14.09 a
B.c. 	 sul)sp. tapis 0.65 a 1./1 de 5.64 d 10.01 e
B.o. 	var. capitata 0.27 	c tt68 g 2.,09 11 5.02 1 
B.o. var. italica 	 0.34 hc 0.68 g 2.26 h 9.72 tB. juncea 	 0.76 i 2.25 a 6.03 h 12.12 b
B.C. 	 subsI). clcOSiS 0.62 a 1.76 de 6.35 a 11.52 b 
B.c. 	var. sarsou 0.58 ah 2.00 hc 4.51 	 t 9.04 g
B.c. sub',p,. parachnensis 0.54 ib 1.83 cd 5.83 	c 10.27 d
B.c. 	sui)sp. rapitera 0.79 a 2. 12 ah 5. 15 	e 14.00 a
R. sativus 	 0.65 a 1.45 t 3.06 	g 7.90 h
B. natnosa 	 0.17 a 1.69 e 4.62 	I 9.99 e
B.o. 	 var. botrytis 0.61 0.71,a 	 2.06 i 8.94 gB.o, 	var. J2,ongyodes 0.22 c 0 36 h1 2.06 i 4.72 	j
B.o. var. acephala 	 0.17 c 0.63 g 2.03 i 7.77 h

CV (%) 33.28 9.58 3.26 1.37
 

zMeanrs Inieach vertical coli1ri tollowed by the sanitllmltlel ir(, not sigiifulc;mIu ly drfterurit at the 5",', level by

Dtncan's muiltiple range test (5 larvae, 25'C, 80",, IM. 
 12 I/? yliyhght) 
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Table 5. Consumption of leaf and pupal weight of diamondback moth on 
various crucifers. 

Host 	 Consumption of Leaf ' ipal Weight, Sex Ratio 
Area (cm"/larva) (m1lg) 	 F:M 

B.c. subsp, pekinensis 4.59 5.8 a 	 3:7 
B.c. suhsp. harms 	 3.72 5 0 bcdc 1:4 
B.o. var. caprtata 1.61 4.9 cde 2:3
 
B.(o. vr itahca 2.60 4.7 e 2:3
 
B. junce< 	 4.23 5.5 abc 3:7 
B.C. sthst). Chineosis 4.05 	 5.5 ab 2:3 
B.c var. sarson 	 3.23 5.4 Fbcd 	 1:4 
B.c stihjl). pofachmensis 3.71 4.6 e 	 3:7 
B.c. suhp. raopfera 	 4.41 4.8 de 2:3"
 
R siatrwus 2.61 5.0 bcde 2:3
 
B. nar)osi 3.4 1 4.6 e 2:3
 
.o var. hottytis 2.47 4.1 e 
 3:2 

B.o var. o,,Irlodes 1.47 3.5 f 7:3
 
BHo. vji. ,rcephrila 2.12 4.5 e 
 1:4 

CV(U) = 13.5727 
/Moeari', iii(clh vertt rlcolirrmn followed ry the sie letter trenot .ligtflrciirtly t re level bydifferenit 5% 

' Dtrrrr, s ril iprle rtige toy 

5O-. 

40 U Is instar 0 2nd instar 1 	 Fig. 1. 
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Ilierelore. ,,\t *\"AlAV iI \ I)BHMare n ciled )(. nIlshr\CI, that ',prin l.rI , i Iiii educed daIliae 
Illd inIC-CiSpdCa bIIhIM ,Iih.I , helli a', Ii\\-lNId ill th , Ill tll hu di i pli, " theIl luth' II>inaiid mnlaiqi ictivilic,, aml icuci.il.,l it', ptgpuhtti ,Il 

lhk '+,ui n, '+'ll thc h+ l 11Lllu'C l t ' i't, I IcCl l() i l ()(C 1nt0 61'h in ' l ; ilIi,.i'ttito ll,\ Il .1t._'t,+.I [h I : 

ofl the ,pl~hiklcv Im kitihJIt Ote' IWA otl,tthe L-L'h.--- ,< i~ t, The Illtothl, 111%alrh t , h't\ c, ,,s ol 
the III)I)C h.'dl '-,ILtIC.'C. [Il~ilill-.' It L',I',\ ito \ &Jll t1ll io%'U\N Ill ,+theAA' 01l i~ t',H o 

Materials and Methods 

m tt11,, hilil,, l the 
)ItIItd ill 0 1 I CI ', IC N', i N (iii',', tIlc dlIld 

'lhu , L\',C 1l il l \t V, dt , ikL h l tli ,,, ,iI (SI.\Cl'~l bc_, -NCdli ', ti w , IIIC ',I/ 
,+ii iiC J0ih, r CILN ,CLI. I I 'C.l LLt' Ii iil ilu'Clli+iIiNC 

',YCIC f.i (tfI )Ii'I il i."I oiil \V\L iC tliLCi lh101I 4\ - Ill Lilcil ll CC,. W .d t\ ' i2.,, 4 7, \ 1() Liii -i/C. 
+ICNI',o.'l0I IlIl OHI ;IChI *CIC (II1C IIhilt \\o' ,+.l'I.. 20 ) I IllC ll

0 11the 1lt1tIl t%1,11 ltw ill lIhttuh!'lt(LLI 11C t , (2-4 11). %\C.11h1,'kl WvO ('h111 I',I" # '', vd i , 

i I i L ItI NL1C, IL IIIIC h11,nlII I 1 ' C 'I.I - Iill _,it. ,0LitI, tl the. +k i IlL li I l 11.1 .i tihlill 

w il'l a l the I ".(luiLIL. t LL,'IIliiN ',LNI.'L+ lUI ilul 

Results and Discussion 

The I."Lt tN ()I 1l hI ., hiiI t11 (1i'iLN-,thL'ahh c N,.. III i Mi. e iIC',NCit.d I Flo'. 5. 
The oital iiiinhc1 i (d cc' Li ill2_)I 1 \,LAC IiiLII. il t l iiiiihCI 011 C'- 1aid Il i t, 1 11 waS 
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irrigation or tie rain. So sprinkler irrigation ImIUSI he applied between 7:00 to 8:00 P.M. when most 
of the eggs and the feinales are on the tipper surfice of tie leaves. Since darkness seems to trigger
DBM oviposition, egg-laying lime Will v from*r' soI Cpending upon sunset iilne. 

Conclusion 

In a laboratory test wihI fiesh Chinese cahba,-e plants, tile)'BI Iernle lid llrost oflits eggs
between 7:00 and 8:0() P.M. Sixilv-pcrcent of the ec.s were li oI the upper IlA surlace; 37%z.,
onl tire lower leaf surfice: and .3"',on tile steits. So sprinklcr irIlcation, rlust be ;lpllied at this time 
in order to catch the insect at its IIOst vUlirerb;hle nulber and period. 

Influence of Trichome Density on the Oviposition of 
Diamondback Moth on Chinese Cabbage Leaves 

Introduction 

Althiougi 	in the field. chnnnilr cihhwlrc ,t'ofers erehtr fiaiiidhndack llotfi (Il)lNI) danrage than 
Chinese Cahhae, reutn AVRI)' reserch has irin'Ialed that the Idiih lelies prefer Chintese cabhage 
over cOOmnn Ihoaba-C Ifor ovipo,ition. is possible that ('hinese cabbage has certain ithsical or 
physiologicatl chlla'tctr,, that nmakc ilnu lltracti~t+e. 

'richlort'neson1Ithe leal sil Lc (f1ohier c'ops in.llClec Ihe o\upoition of' rail\ lepidrpterlous insects. 
So. it\was felt that there tilight he s"omlc rhcftionsfiip hct\cun tricholnc dnsilY on the Iaf su.rflace 
of (Ihiies c ihlrrge anid Milsipitioil. 

Materials and Methods 

'Iis \srk \a, <Cotlit+elt+f ill the LrCinfrouse. :0u1 Culhivlrs svere selecLed Willihhtlur dilellent 
trichonic leiesities : ~B 288. I 777. Nes,\ Kinc. and ASVI'(; I . Seeds of these accessions were planted
illsllaIll plalstic pots ,inf allowed 	 Lt fr sCeks. Alter \hhii.(h. clIt' witr)\\ Iortll une pot of accessiin 
l)lactd inside a c'.C ((.. \ (0 \ 1i.1.5 Ten such caes. e'aci representing tllitereplicafe, wCre prepared.

Filteen iris flnso Is rti+rcd ;idilth sscrICrclased illeach ilnd tile iniinlber of eggs laid 
oio tile leis\e,+\c+ rcitdd Oll IItfirtlrh aridti ffhtdIy. Plast liternlirrrc intdicates that the pCreettiae
rferrprhl~rtirg id1t IInithe ntriher of eggs laid orItile fuirl ard fifth di\s alter erelrcice 1rehilh. 

'len ICave.,sfrui each ,ccssih ',\crc used for tile tHichOlCIidenSit' stud;. (0)rly' the I'Mourth leal 
I'rollctch plant s',a' elclted. lhirC rruiLher (f Iriciluires ollthe." rrrh'if fitolr; rrlln0td lylrippr r:1ni ,id.,,e
selecled 3 nu1 The Irlerill rrtilrlhn 
cultiar ais t'ath.Il;tCd. 

tr11Il aflal s,\crc Ct entlIL!. orltrichiti esi ii c1rh l l eaich 

Results and Discussion 

'[able 6 shorws tile trichtuire density oI* each (hitlese ci iceaecessior aind tie tll-ribe of, eggs
laid. lIre iIrbher of ego s on eich plant vatricd ctiriderahly. h'le arllvsis oIl data by i)ullcaln's 

Table 6. 	Trichome density and oviposition of diamondback 
moth on four Chinese cabbage cultivars.' 

Crlltivar 	 Nniiht of Iriefhon',-;/ Number of Eggs 
3 x 3 inir 	Are.i on Leaves 

ASVEG 1 1,0250 ( 22.20001)
New King 5.6000 c 35.3000 ol 
B 7/ 1,.25)) ht 40.5000 a

B 288 11.'350 a 44.9000 a
 

CV ") 5'3.2432 50.5727
 
"/Metin, ini t;civt'rlrcal (conlumtn tollrwrd tby therrmt ltter 
ire not signiticantly iffir t ill Y,, 

ty DonrC Irs' miitile rnnge tw't.
 

ie tlhr level
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multiple range test showed that there were si girificant di lI'erc nces ill egg nuimttber among varieties.
The figures on the table also denionstrate thai there is a1direct relationship between trichonie density
and number of eges deposited. iThiscorrelation is 1hihl si- il'icant and positive (r = 0.9865 )
between trichonie density and eeg irurilber (Fig. 7). 

g50 

40 
, 


Fig. 7.
6, 	 30 - Correlation of trichome density 
o r =09865 * 	 and diamondback moth oviposi-Z 	20-


tion on Chinese leaves. 
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Conclusion 

The results olthis studv indicite that triri0ies ti tie leaf" suil'Ie are a a.C',r illtle adult feriale's
choice of leaf ,uracefor 	oviposition. Tlie tricloiies probably aclt as, 1rook 01isU)port fol'rthe inseCt
and the Cgs. :lurlher stldies are needed ill order to understand hetler [Ie role of trichiornes in tile
Milposition Of diirnoidbatIck imth. lire results Of lis Study Su'et thit the cultivation of gli.rollus
('lillese cibbagec.iiltivals iliray help ill )BMl insectred'tltciiig ii)Iulatioii, alllhou li it Ilay ii(t be el'ective 

Intercropping for Diamondback Moth Control 

Introduction 

lit an earlier study in I)3-84. \%e observed thai aniog 54 crolS used in an intCre'ro0ppinlg studydill, garlic, aid tolliato irediLuced dianiiordback troth (I)BM) inlfeslatioln aiid did not cover the cotlilloll

cabhage plants. lliis on I)ll in.festatiori setls to he related to possible repellent
Iavorihlc result 

properties possesseLd by iheise crps. 
'his itld\ is a Cotlli riritorv test oil i lareer plot size lindthreeplarting dltes with eaiic iild boiliho as iitterrops o lite crop,illlilrl clunilitll cabagce, to aclieve
 
itpraclical and con1i1ial C0turo'l of1"diMlnloldack rlith.
 

Materials and Methods 

A t.5-1ia parcel Of 1tmL saS ro(ttiled, applied v.11 basal lrtili/CrS. Mrd worked into (.75-im
wide beds. lie beds \wee furthler appurtiomed int, thirt - Iwo. x 1 il pIluts. Tormat and garlic
We Sepilately ilHrCleipl()el witi C0111irir0 c',lhba 
 ill I0plots tach. in bohth ciss, tire plarlint paltelr 
was identical as Umlhw: 

" 	 hI tilefirst oontof foulr iltst, 1tohit or oaliC w;s Iplanlted n1 I(l-ir-lOr-t altiath beds fotr
weeks aitlad of, cabbaac slich \was later tiralllilitled betsccii i.o rows of lirahtol gor-arlic.

* 	 In tire Sconifiror 1) ofktmr plots., tirilao orIgarlic- \\Ns pIhiied oir (iii-nl il iriatte bed., IOt
Weeks iiIitlOf CbbieC wiliCIr \ia, lter ilail)litcd thceenis oif oioio row imll lllic.

* 	 li tire tid "roltp of fmur plots. nlitoriato or Iarlic usplaitled On iltlirii\%;,, 	 bed, ,illstliIltiSly
willi cabbagc \ ich wa, llied bhcrr.I\sMO -, f tiri1 1rlllic. first ilce roilps,"o Ih tI.es 

gill'ic :I ;lso 
pllld bieween it ;Iolacrill ,rbhxr,. plirt , illc;rchi ros. 

• 	The 0Irtir1 gorup of four plots \,iiS th c orly.plaitd elhamt, 

A ili)1,iji h'for tire corinr1iri C h;ba, ,c \,s iran,splarited. it ,\,saalso plantred ahlotig tite' f()l sides
r0f' 	 Ile eXp)r'iIe ili,irtaarawh.re I)I adtlils were released. 'li,1tratirleil served as tlie source of'
 

I)BM itfestatiorn for Ire C'p)Criillieilt.
 

http:arawh.re
http:cibbagec.ii
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At intrvals during the seamon. corunon cabbage in the cxperinu'ia' plots was observed fbr 1)IIM 
infestation. lweintv plants wNcrc selected ait i and thc number oii(1011l larae and pupaei\Us rCcordCd. 
In the inlercrop trealllment ll. five ro\s ill cach plot ere planted tuwc';.ibbaee. and so. at IlarvCst 
wC rCCordcd the Yield if ni:rlkctable hcads of only thesc rows in cach plot, incliding the check plot. 
The insect cotlt and i CIL data \',CrC arral\Cd b\ IDuncn'l, iutipl' ;railgc test. 

Results and Dcussion 

Ie lto"in i o Tcroi dld no lov amy siriificait inlluencC Oli dialhiidback iiioth infiestation (lable 
thwk i i\ witlh the7). ()ill\ uire rbs,.,'rs\ariorr slio ,,L t i)lIl r l .ttii ,,\ . +, ti ficiill l(\\ower ill cabbag 

t0ilatO iit.cl'ciop thi isic ru. Ix l thlclein c a, a -o my, emiliai iir wservtiurnls %Vseither ito 
sieniflcant ,ifCI rcCC 01. thcre ci,. 1io0rC I)1N1,1 irs C and i)tIPac iIn tIre inteCcro:lr'ped cabae 11hall 
ill the sole crop. 

O)n the col'lltiti" c\ccPt fo 111rthe fi0,t . ealic iit'ciote) si,.rnific.iitl\ cIt: J, lIMCalo the 
il tstlatiwil oolcn{lllllthll cahhaLe ill ill c,':A l itvui,(Tlahtl~c 7). Insect iih.rfc tinn \ia5 . c', r ,' le _arlic 
\%i. Il;ltCl calilit.i I I ic kd(l fll Iil-\ ,tI fIctol the ,.lia ni ldhack lutth Ifin alh i aching the 
cahch apht. placit't (iilic ;l f 'ctl c til'ic ASi0lthrmtreh )ichl \was nothlinC c Ai 
sitiiifil h'a dlcicW ,.cI in thc hl1tcr Lo lic phinrninL. ls\ rctlnced Ch hac c . iCLd ,\hun grailicll it ,ri, ilic;i 
\%,a plawitl four ,5ee,,ck, _ lici . 

Conclusion 

Garlic as an iticro.p reduced ID)NI incstiti"rillii i i cab c niorc eIcccit iselNthan tonlato. 
loweve., it iedticed c:alCe . icld onsitlerabl\ ,hiCI it ,\\s I planted limr s\cks, carlier. This neCls 
wbc invc.t igated turihl, Spacine or paUttern of pirlic planlin- can be iodilicdlto achieve insc contllrol 
witllout influcincing cal gc vid. Such plaiitinccaln bC uscd in conjunction witlh othcl conlrol mlcasUl'res, 
,uch as the c of Ioli//urs r, io',i.,,n and insect ,2rot'h rc.,pilatorls.Uw 

Biological Control of Diamondback Moth 

Introduction 

In .luly 1)484 "c inipo)atc'l ii'rnv.struris O'ro'qlr.'riparasit., I)ih'cy,,IMu (lyltllopteia: 
Icl lilrlu lidicl firim lhuIhoiic,,iij ill od.r to rclcr-,c it :,I t1C la'rriier' ficls to 'ilntr.l dia ndbuedlN k 
iruoth (I)IBM) 'hicli is the1i.'c t ,clitL of cruiilcis in T!aisan arid clsc\,lcrC. The parasite was(dst 
raised onl dianino ,dhackmoth lar',\ac il I,,, lahm ators . This ',ludY tc'Sicc thc P+aras,itisiI pte)ntial (i' 
this insect ill l th f d. 

Materials and Methods 

A 40 x 45 I p cclO AInd :M A\ Iroir areafs of freqicit insccticidce uw \\ta rititilled and workcd 
into) beds 1.5 Ilr \\ idc. (' iino c'ba ,bu,cscollin s %',crciarilsplained o)InIlr. beds in two osvs sct 

, ,4(I cin apart. TIe are'a wa's inth ,l It Ill Cnclosed alater c1iided hltt- i' 1\ zx cCh and wa., ill 
.1.5-m-hiriIi1 nylohn ret hicc tr\\rifliitin 201 mirolth cocoons wrVs diarirrindhack 

intlOduc'cL ill the fliryst tw. .acs the thr1d Ca'Le s,,as nilitaiiicd as il illct lrcC check. Staltinr a 
veek altc die l)INI / 'mnu'rU']]urmur adults SccrC j)c'itit0itll.\ illto on1Clrc0lerc. 1 iitiuuclrdc thc t,"o 

cA eTcwilh dililhloiidIbak ioli,. 
\VWrc'euic thi 'VOtc'III l l; iti'-iil lu\ ctdlc'ctri ' third 10 hrI hIlsac irrol toiriliO 'a a di rirsi, 

ill theil Iahulattu \I ti i cI -, l ic,,' )ihicl'. l'i r,i/ud diiinuihdhaiick irul i ii sa.' .cr' killed just lcfluuc 
th lii:;i ',tilc arid lic' If,/u " m' llld sfpili it ' , im ir o )il tiuri. 'Ili'c iiliilllbCi if pali t). o.'iiic' ulilt l o:i 

and I) LONChi 1iulsssCrC rC Cort'csh arid tIr' ;itiitisilill Icrccrtiirie , a,,c il,tlacd. ,,%t llC t \kC chlosC 
at ralrdoiri si' 5 \ 1.5 ili areas it) cacLh Cat(c. haI\r.scd all caibbac lrcilchs there, and svcihcd tlre 

inarkctable yields, 



('hincsc C lhhaoc llnfollomlo 31
 

Table 7. Influence of tomato and garlic intercropping on the infestation of common 
cabbage by diamondback rnoth.2 

limeI (of ltrctol) No D l~tm dl~l)(k Mhoth kirv,w, i fIopl) .' O 11lmit-, oil Yie+ld 

A. -1 w ik,, ir Ii I1 ) ,I, 1 106 l1 , 1V il,,, 1) ' 8/1)8 A P 3 3a13.'2 we,' it ,id t I l a *:'i)( . ,a 2 ,' , ,h I), A l11 ) l ,)1a ,, 1) 21C.SlrIIlI,l ma , II()u 	
7 a 

, P i , :':) , 1 i6 1 1] 1I , '1 - 1.)h 2-2 6 aD 	 No itl(amiqp 1)-I 1 9II.1 !1),) ) h II)) a 15 ( 1128 i 081) 24.5 ;P 
Ca r h(c 2 	 8 '<P .1 81, 8 81lv 

A 	 1 thl.) 1,1,.'it I i 1 d() 1,) : .18 : 44ii,HI) 18.9c 
. , I 1 <1) ( 1 :1 h < ; ) 1h 8 )(.; 0 2 1 .9 bc 

; sa , l ' ia ,I " )'1,d) ''2 'I, b 1) 1 

[I N!Ni,) iilttl< l ) 1)' r St 1, 


" h) II 6 8 1)l, '() , "iSh 26.4 a 
awIi :1,0 )(1 ') 0,1 1:),I I0 23 

I~~~~~~~~t(,l~~~~~~~~~~~:=., r, ~ ~~~l . ,< 1 d 'l; . - (t,) l~ - J i " l l)10/,W!), (h) Iito), .1 1 1 W; 
<ll, :l (!~Ir l, rlll, lri i;), rl r l~ ~ , i : ', 11 l( ( l l , l 1, rI r 1), I it III(, Y ". i; 

Results and Discussion 

1)idiloi irulru, 111t)IllIIIlliC'l,'ut Ilk' cLAN I I \ aJia C'ahll di (, pt'Cl ;It i\ l\ \%;I, prcNCI)l ltilhrluihtil

Clol) ',II.1 riC *IlIi Jiul l ' Iu lll\ II Il hIlh ufiuII ul C. lA I1u11101lli IlloIl ';l 'ld k id C!"', ill i.I .lc 

Il 	\ C
 
IIIJlh i/cd llt I '1111cH ,I lkh t lt tl 
 Ihi'k'i l , NIiii~I/~ I I u), \ l,I fii,'i, 

i,ll k,. c, t l lilli I kh~w lh +lol, ahi wicWI lN, I l'N\IIIId- ull;InkiI Illot poilL calit. ii. , 
\IC-lh IIIk lINuI, h IIl1,CIll ,:aCI, l\'IIll IC tC'\klll lIII d',ll' \\;I~ fitt.ihILI'l,la)hII.ll C uillilil ciwc 
\%:lli l lkdi'i 1 ot'IIAlAk IlhI 1i1IL ,'L \liCllIl, Iif lod[ICuj uI1lliIiIHIJA 1i1001,. the hiild %k;IN 

Conclusion 
Ill C lilai'\l ,I Iul ' iII IHL'li'lt. I)l/ut'y'l <'ilu u''/ldu'l+,/ \'Cl:'~, llil\ hpilui. ,li/e'tl lllll(lt 1a+lcki ll Itlit I. I lhc ia C lut'dIli, , ClC ')Id. IIhhNitOIpI' ilili Ih C'ullll Il C lil a) )llh phil \'hLue
 

.illoiCliil IltlliiIlcl 
 I )!.\1 \\,'ic Ic 'a,I 'L 

Table 8. Yield response of cabbage infested by diamondback moth 
with and withoit parasites.' 

DIilw i ckhi:,%',hWII -0!,ilvr olld (I /h1l) 

_)__I__I__I)_l_,____' ____i__ _l_ _l 
0(h, 131) 

Noi lw wcf(l w hli,!(xwdO 
.O 	 ;I 

' ' 
lf~ il~ lill.lII , ': I !;'.l ,h <l'> .W / ,: ,jI, ( topl i 1u l<' h .r t'I 1.1 8 1 ) o :3 1 8 5 ,; 

II~~~~~vt'l~~m'," ,lgoiii~iolllh llll'fi1i1il ,h > I'i 	I)"i 

Biological Control of Diamondback Moth in Farmers' Fields 

Introduction 

IIofIl\lll 'IC',k)l')dI'. , 1 l IiC'N ClI iCiflriprac'lik.alk, aill ii~wi,: ci 	 II'C5 I Fictlil CI ' Imoth M N)lhll' k ', 11L"C,,, ll Wicd. ITlit' 	 a s i ll'cUu- I sl ICu',- lill' l,.,I 	 i he o lc esi lnI to' ilidli',CuliIIIIIliJ112 olfCill l,LCCliCit. i-CSullS 



ini yo higher levl Ofl raimtiiic. cymw hanic jIid11 O11'lllH'l\ 10l jtHticdcs and degraeS 11he 
ceivlillllenl. III NN4. .\\'Rt )(' ImIUonrcc ia kllul pllIiIIn. Iiu nt IItn/ItI wich is speci, 

Materials arid Methods 

Ma.SS-rearing" (11 plashtcs. Iftc hwIi [I~cIlk(IlilitmttndbMCk lttt.\\ t rearedL inlitially nnOi 

(tlII~~ii lL I I'.~ ill.d 11 I /tt1CttlIltlllt~lI
1 I/Itt1 . 1 tlt\/llClIL itIll\liLl 10 MItiLIOtti Iilltted 

iIf I~L'IIC ~~ I/M (11l.ilt11.1\ I llil I I ItII L \\ I III iII
IL L11I illIIItihI II~ItioHiti
 

I i I Lil i iI 


iI ill iihLtttllIll I il, IIhLill 


1111 t \lilt i 'i _c~ li 1tk t tt it IIif/ 11(1 a 0.)/tl'I 511\ 0.5(( lt .// l/ 

lL lpltIitilill Ii li lh ilitil ll li '.l t) i l'C t 1iat L I' II)I 



Table 9. Rates of parasitism of diamondback moth by two larval parasites! 

Observation i hy lotal Para
11-i5 Ii IJFPH ;flt' ' f)0ltC)lin sitisir (,)
 

11-5-85 0 0 011- 12-85 (3 0 0 

11 18-85 1291 3.6 15.8 
11-25-85 () 5.0 1(0
 
12-385 1 2(; 3.5 16. 1
 
12 11-85 18 
 9.6 22.1
 
12-18-8 1(.2 10.6 269
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kurvaw illhrocc ;hihea;d., 11h1,Iclk,,. ,1 ,, N , .cra'i~ c n Icrl c p k'd ck in:\ l 
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Conclusion 
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Screening of Insect Growth Regulators and Biological 
Insecticides for Diamondback Moth Control 

Introduction 

Thei ndi crinilalc.pI n ct i t 1l."I Il1(k, > k ii lt ( I ihI ) to pI l- ticilli,lI 111, lI illili i-11 l llicalk pr nl. Ic .- u ctl 1I11,- ,11m) 1,ih'-d la ~ \\hli(.ha ti-Irk'li1;II r ;111(parl silosk l dm 

It)he Illm C i lim c it I n I It IIh l H W1,l11. I1L, ll ilt d ' i Ih I NNI; OW ,Il
C',121 I1I01C SI'1- 11 Ik ll Ii k\;V, h k'lillk 111k .,:,u ., 11 1. ( 1 , ll i :l 

Recc IInNl. iiisctl l'Ii NII\lh it ,, L, ,h h)\k (1111h I,, l lillilrrc ,11l 'i,rI lc . . Ilk w l ;lr' c 
pe."l" hill fll 1h 1[1i '!",. ttzl !! q r n \;lI[Oll L lPltsIal 1.1 ,111lllllll x l ,.i c I;n I llIa¢ 
lIhISC Chw ilical , i l )iclim ll.1,.clil ,l111,, m ,! lll k fcl illai T1,111"h tllklI,!~ ()1 \;II s 
kI,111d SOHI 111, hI . \ lh I'a N%\\e I kum \\m qi'=llclc tc0 Clk icalN,1j hllm \\IIh l,,I I 
Iha 'illi.s ilurm i,v,i , hl coiiiw l I W'\1 )ii (H11111011 dl~a., 

Materials and Methods 

Th pr iuctuiC i I0, iiILdt'ii (il lpil li ll ni l h pljI ,itc'tici 'd i'liicalIhr iol I ;tili vC ihcollhllithrM .lh11C id\d 0I~ (II
StLudV iIncluded nline Mncci C untr1C',lId Check. 1IaCh Il~alll)(211nllur rc liC:I1C1
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arranL'ed in it randoinii/ed comlplete block 4LW~in,1 l&:eienl coiion cabiq.u plotk (4,5 In \ 3.3
 
in each) were spray ed 4 iii an an ricuvied spI;4\ cr4 \i1t ah cheidial onc a "~ ed. Spra\ in
 
woa"inlifi:ttel Irow abu(t t\ ee akletlnI:111 and Ldi'ellttilllled i week hbebn 4 . ltiI\:ctirne.
 

til, "\%,I" idI444cI4l ikl c\ ai ll tel*\ il', (11\Lia'I\ atLla\ I)e t' [te lle\1 lll'et1iCidC alIll)icatiul.
 
At each 44114.!al, 141IIO a.' 1 p l ran!d 41141 i)
p 

pulot %%as. teelll 111142'.,14l4 Pit /144 40/)! (44I' 10'o0 I LF.olIaIieila
 

thle 1e I H li\i 111 . onin 14In lll- N lete 20) plain.,N cach? 
01t kahl-ic I\ 

al(i ttl~ e lb 1. lclIL. \kc4. ( 1 .['I4. theL ',llk:l o. IH.11 A.t e. (lit,i clIl ot inikciale
 
caIlmyc haqk.A~1'AI phwI m4ch p~ilot a. ieOt4fI. Itt ,'kAcCotitit and eCId datai \%Ce alllkI\ ie b\
 

Results and Discussion 

11w le'.4I4 Oiw lc4e i l 
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Table 10. Evaluation of insecticides for the control of cabbage worm on common cabbage.z 
Insecticide Rate (kg-- a..ha) 	 No. Cabbage Worm 3Larvae +2 4-85 2-1585 	 Pupae per 20 Plants Yield6 8 -6 -8 3-12-85 3-19-85 3-26-85 (t/ha)1. CME-134 15SC 0.0375 5.75 b 10.00 b 450 bc 2.00 t2. CME-134 15SC 	 1. F5 1.25 bc 1.50 b 77.970.0750 6.00 b 6.50 b 	 a4.00 bc 2.00 0.25 1b3. IKI-7899 5EC 	 0.25 c 0.25 b 77.85 a0.050 4.25 b 9.25 b 3.50 bc 5.25 b 3.00 b 3.25 b 1.50 b4. DU-319722 1OLQ 0.035 3.25 !)0 	 74.65 ab"'.7 12 i-;00 4.50 b 3.50 I i.00 bc5. DU-319722 1OLQ 0.070 	 1.75 b 64.68 bc5.00 b 9.00 b 6. DU-415155 10LQ 0.035 5.75 b 	

25 bc 30 .0 0 O0b 2.25 bc 3.00 b 70.25 abc.75b 6.25 bc 1.T:5 1i 0 bDU-415155 1OLQ 0.070 3.75 b 9.50 b 2.75 c 425 b 	
i 50 bc 1.75 b 61.83 cd 

8. Dimlin 25EC 	 DO b .5 be 2.00 b 61.23 cd0i40 1.50 b 3.00 b 	 15.25 bc 2.25 L 1. 1a b.259. Selecron 50EC 	 c 0.50 b 52.70 de0.50 0.00 c 1.2 5 b 0.75 C 2.25 b 0.50 b 1.75 bc 3.50 h 66.29 bc10. Check 28.50 a SO.75 a 66.50 a 44.00zCultivar K-Y Cross: transplanting date 12-2- : . sentece a2e: -S65. 11 . 
. a 10.25 a 11.25 a 4 8.75e29plot size 15 sq m Data sno,,,.n 	 3 6. 3 13. 320 nar~est date: 3-27-85:are mea-s of fou, replcates ,eans r.ecei ,rctai cc 	 ,nths r different at the 5?%, t), - sa-a et a r- no sigrfcantllevel. accoring to Duncan s mu!tgqie range -est. 

Table 11. Evaluation of insecticides for the control of diamondback moth on common cabbage.z 
Insecticides Rate kg No. Diamondback Moth(a.i./ha) 	 Larvae - Pupae per 20 Plait2-4-85 2-15-85 2-26-85 3-6-85 	 Yield F3-12-85 3-19-PO 3-26-85 (t/ha)1. CME-134 15S( 0.0375 14.75 c 11.75 c 8.00 d 7.25 e 14.00 c 14 7 d2. CME-134 15SC 0.0750 11.25 c 	 11.75 c 

17.5c 77.97 a5.75 d 5.50 e3. IKI-7899 5EC 0.050 26.50 c 	 22.25 c 
11.75 c 8.7 d 6.5c 77.85 a42.75 d 44.25 e 42.25 c4. DU-319722 1OLQ 0.035 6j.00 bc 	 32.0 d 24.7c 74.65 ab89.25 c 104.75 bcd 214.75 d 232.50 c5. DU-319722 1OLQ 0.070 	 161.. -d 188.2b 64.68 bc39.75 c 66.00 c 57.00 cd 158.25 de 156.756. DU-415155 1OLQ 0.035 72.25 bc 	

c 101.2 d 179.Gb 70.25 abc99.50 c 164.00 bc 624.25 b 589.00 b 397.7 b7. DU-415155 1OL" 	 371.2a 61.83 cd0.070 118.00 b 137.50 c 181.50 b 462.75 c 520.00 b 421.0 b8. Dimrnilin 25EC 	 402.2a 61.23 cd0.140 189.50 a 268.25 b 384.25 a 1343.25 a 951.50 a 692.2 a9. Selecron 50EC 0.500 	 428.2a 52.70 de54.50 bc 72.0010. Check 	 c 108.00 bcd 689.50 b 629.25 b 624.2 a 4 52.5a 66.29 bc204.00 a 411.50 a 386.50 a 692.75 b 528.00 b 269.0 bc 153.0b 48.75 ezCultivar: K-Y Cross: transplanting date: 12-27-84: insecticides applied:plot size: 15 sq m. 	 1-8-85. 1-15. 1-22.Data shown are 1-29. 2-5, 2-12. 2-22. 2-27. 3 6. 3-13. 3-20: harvest date: 3-27-85:means of four replicates. Means in each vertical column followed by the same letter are not significantly different at the 5%level, according to Duncan's multiple range test. 

t.~) 



Table 12. Screening of B. thuringiensisstrains for the control of diamondback moth 
and cabbage worm on common cabbagez 

Insecticides Rate No. of DBM cr CW Larvae + Pupae per 10 Plants y Yield 
(Bt strains) (kg/ha) 3-7-85 3-14-85 3-21-85 3-27-85 4-3-85 (t/ha)

DBM CW DBM CW DBM CW DBM CW DBM CW > 
1. H7 7.500 uAK/mg FL 0.50 54 d 3.8 b 64 cd 4.0 b 129 cd 7.3 bc 148 bc 4.5 b 111 ab 4.3 b 58.8 ab
2. H7 1.00 40 d 2.3 b 51 cd 5.5 b 88 d 5.0 bc 89 c 2.0 b 71 ab 0.8 b 59.7 ab
3. H7 1.50 41 d 3.5 b 39 d 6.5 b 100 d 4.5 bc 87 c 4.5 b 66 b 2.3 b 57.7 abc4. H3a3b 8.500 iuAl/mg FL 0.50 79 cd 4.3 b 78 cd 5.3 b 183 bc 3.,) c 165 bc 5.3 b 109 ab 3.8 b 51.3 bc
5. H3a3b 1.00 48 d 4.8 b 49 cd 2.3 b 140 cd 4.5 bc 108 c 3.8 b 68 b 2.0 b 59.1 ab
6. H3a3b 1.50 40 d 3.3 b 46 cd 4.5 b 96 d 6.3 bc 88 c 2.0 b 66 b 3.0 b 61.3 a
7. Bactospeine 16.000 01iA/FL0.25 112 bc 43 b 140 ab 6-3 b 236 ab 10.0Ob 212 r) 2.8 b 152 a 4.3 b 49.4 cn


iuAK/rng FL0
8. Baccospeine 16.000iuAK/mg FL C0.50 121 b 4.3 b 99 bc 2.8 b 192 bc 3.8 bc 175 bc 5.3 b 126 ab 4.5 b 53.2 abc 
9. Bactospeine 16.000iuAK/mg FL 0.75 69 d 4.0 b 93 bc 4.8 b 186 bc 6.8 bc 163 bc 7.0 b 121 ab 5.8 b 53.9 abc 0 

10. Control 250 a 29.3 a 178 a 28.0 a 269 a 29.8 a 332 a 42.5 a 124 ab 52.0 a 35.0 d 
ZCultivar: K.Y. Cross; transplanting date: 1-6-85: insecticide aoied: 1-15-85. 2-1. 2-8. 2-15. 2-22. 3-1. 3-8. 3-15. 3-22. 3-28: harvest date 85/412. Plot size: 
15 sq m. Data are means of four replicates. Means in ea-h vetical column followea b, the same letter are not significantly different at the 51, level according 
to Duncan's multiple range test. YDBM = diamondb, ck moth: CW cabbage worm. 



Chinese Cabbage Pathology 

Resistance of Chinese Cabbage Hybrids to Downy 
Mildew under Field Conditions 

Introduction 

()pcnpollillated ( 'hiscc ca:l;ic lmc,, (771(3) 27 and 77MO) 3.5) known to le resistanlt to dtiwi y
I lde iav h Ivee I II Ite\ ions]- \c'ir s III rCitance ill these lines ,ere e\;iihitCde te,.tled . ('01IIpottItle 
il , erl lout-its. \\'lM IIICJiUl',I nitIe 1lJ\ , iftc ll( ilthfi.,Ill' tesisait nhuesad er and smallert l ft-\ 
le';onus. I,',eiglCs .lisesl" cl's teilhe IiC I IIIIIII lseM : ilVSilli1t. i t' iitl -,ltlli le 11 0f illle'CtLle CS 

s.Ittalre rI'ol ()' tle JxITe
l tiie'o. (It Mir';l ,.cte, e ,ed CliC:IS 	 'l i I ) tile sh tiat nIeti le Ives w\CI L I0t%\ 
1'ftlie Ic' ikitllliiit.s MIIl 1hat li0'e titlIII ease, iiic'lC;ie %\as;1lso kower i1 thes e tl'AO lCSiStUIll' lilies. 

Maln FI h11li0 r,'istatit to dos tiilv\1\ Ili e al,() kecn develo)cd lhy AVRI). ..tr levels 
o 	 e'i'CstiStan e.llC, eve\ :c ('\tie'h: '1''+,it l MWI. Ill l iii',h lesCe c . I lele. this sIld\ \';s; .condlicted 

,11 Ct11nfilt the IreistaIce o th( .hI ,,I il tntlCl liehl coItditii,, 

Materials and Methods 

vh tescte:Nine liuids et'r d w i0tl1 III tl,' resittitt tpen- pitllitted lines aml one tlsceptihle line 
a,, check vairieties. Secds \,re s(\n on Fehruna ltIaiSIlauitetdt1 tihe field on 12X,+S antI the ,Cedlin, 

March in a raln(loti/cd complete block es,,i \\ ith replicae." l phl I(Iplants, and
h1t 101 had te 
rcplicates" \w'ere ,,Cp:Iraltti l'ol each oilier 1) d; 3 in idc ordcr of' naiic. ()n 27 March tle plants 

h thei 	 siIsp'nsiwelC nlltcllated 1w po,. iew titil I+III) 'ff a\ili l" I olp , puIIN/)'won a sptlrllgia 
(I.I 	 1 p iran1ti;L il,).

SCV II dl', IteM , til t LtbLl Of ICins pel pl in:l lt( tile llica lesionll i/c for cW.h plant \\ere 
detcrminedItor all cntlies. li liti tile. the nuinlher o1 inleccd e'\, p'l Platltl and the perellt allrea! 
inl'eccd per plaitl s,\i', recLrded l . -'1. amid 2.8 tl\ atllc ii'" iil ioll . l'Ie p 'IL'till r-iaa ll"ctd %Ss 
lso coitudILeI 35 d;., satet teClattikmIaI all plants., ccItl to tw tilles that haId alrcad\ iholted. 

'['he dtal ilo esi( t ,i1 ad; IIIIlI rfllln"\% u. " anas siscIf \a(I;hIlle, adl leans) \vere 
COiIparied with all I.SI). Tiee C'rCs',ion ri , \s'ii, tWI oMrlhe tEla )n aa irtlectC,.d and i tihebr 
of, illcted leave, (dCpedetnl \ ariahl' \kticl htld to he tralnfc riiied ( (ill the use of ,qare rotl 
and air,.i sIil(U te rIoCpecli\cl\ ) to "tailie lie varimce. The in(depeident varialic was da\ys afterl, 

in t lIllion."
 

Results and Discussion 

W heIn disCalse \\l, IIC;l'eii tut Ic,.itu(I (I ll ilhcr siue o-t Iliuhel') sevenl d vsis l'lter inoctlatiol. 
dilferences a uion., tle titll-Cl'it cntrics \as,clCally appaleillt (Tahl C I). All material tuilel cti,ideratiuI 
had suitaller Mid lew\r lesions thanlh siisccplilIc check. B14. lttlouli ott all differe ces were 
statistically signilictit l. \a;ilnuillliot 	 r Ilt the ,'A()V ic tcd tht a translflonitioof the reidiiuls i I ill. 
if these dtl l as 1l Iitttt e Sal'lV . 

A sequernce of regressito itodels indicated llat the rate t f diaC itnci',.sC ([Iltl either tiIIthei' 
of leaves orarea itu'feclCd atppropriately tu'ushtilI.u as ih';eiStll'e o diOf \ried ito et.rIly.eaise) roLutlentrly 

http:itnci',.sC
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When percent ar.l infedted wau.urc ;I lisease pilr. the hihest rt,lc ofltlisCsC increase
wVas in the SlScCptiblC check. ( o' liint, I rimol it'r 4l iriteCted e'IC s did 11rt yield the SMitll rCtllts.however, and several en':rils ,vcLdCJ! Lseridial lte as thos ofOte Sti c 
check (l'ahle 2). 

Table 1. Lesion size and number on Chinese cabbage
lines measured seven days after inoculation. 

Lirm! SIZU (Si il i t lJ f 
size [irbur 

Hybrid 58 .17 '30.95 
Hyhiid 5 8 [ .13 32.93 
Hyh1i 59 .13 22.98 
Hyhrili G2 .11 4.10 
Hyhiiid 6. [ .13 5.68
Hybrid 8244G .14 8.13 
Hyirld I ,)G .17 23.60 
Hybrid 15 .19 20.98 
77M(3) 21 .12 1098 
7 i'M() 35 . 11 8. '0 
B 14 .21 4 i.85 

[SD 
991 I.SD .0012 33.68 

95 .,, .0009 25.05 

Table 2. Rates of disease increase in Chinese cabbage lines 
computed from two disease parameters. 

hijit,Line Arcsiii (' reiiil fectic: (it ho fVesInfected)Initerci p)t 11iw Ilit ic:{,pt slope
 
Hybrid 58 .12:3 0t23 
 1 1140 .0942Hybrid 58 R .0329 M018 1.() 14(0 .0985Hybrid 59 .0732 .01t / 7602 .1017Hybrid 62 -. 1382 .0154 .A331 .1115

Hybrid 62 R . 1,108 0161 
 .5930 .1084lyhrioi 82-46 .0269 .010 1,.53,10 .0514
Ityhriit 8246 [ .0552 . 15 1 .3630 .0564
Hybrid 156 .0024 .0 14 5 .9393 .0963

Hybrid 157 .0846 
 0192 [ 12( .097 77'7M(3)-2 0,12 .0095 Gb940 .0916

1 IM(A-35 
 .050)10.1 63.15 .09)29B 14 .10 .)228 095( I 291,0 

h'le Openr pollinmtltd Iirc 77%i1 27 arld 77%lt31 eIM(I5 ii 0 l+I c 4\) IC ;l'C relaliveto Ite s ci l e clieck. ' Ii. in Iiis c\pt liCll. lhr I'I l\ b s ariui'o dlslklr , \mlhiosl lcvcls rilIesistaiLcc. bill 1111t ( Ihctlii \ ele cnUiil'.,ll\ iiii ine to do\\r\ IIriihe1 lhis ,'.riuhd bI e"Ilecte(d
since th i\hri \\cie lc'c' lCI in sill. n puliiitil tresilrlrirtnrrit thrdo'\ ii' iliihle., liar\e bKerr 

1U11th1iec u eli a ai ri{r suircs rfluwilaliufelliticdl \tIliil (Irrrslilrcx' . i lirttjnlr ii.nhll brc• 
Wh\Ien l Hite \isis \k~i iiicaN ute'd M e e llter i cuuitrolled riuLc'il iW n liti I tic ipevarCd 1Il1ist

It rnl iticI ls, , ;i Ir111t1itll1 ll1 lilt'i Ill ire I o) le"ionI ' . ls. \11%l IMltt \ il11\ I1us pi;1 Clter \\ : is l 2aC.
hlur erC. thalt 1io1 All lillrclricets \%'it' 'd.'nr lticanl . II dl';irs %\I iric'iiCl \\ilh It i siM . [hC
difCrCLn %%Lere liel i. illiii ii , htenlii [h.\ Liitlir rc lt. 

All Cntries it i alit,C itLVilel chieck ill d hi\n%'l MLnvilll rilreir ;nd a
lispnl, i rd r riSU to Ir uic


'Cdllc'Cd r 1) etiiicr'is,
ile iers 55M liH pecCCt11 i telinlct l s is" tsnu:is tre tli scis par-allicltr. h'lIe 
difliel'rics u'yre riot isiN'ii ulieH nICibe (of int IchCl-avs uvsii "ucl. ,\ltlholluh tie 1iiih1r1 ofhilcCltld ICr ,s is i lllir. idhjctlivc nrru tlIl f qir nlii nl klise e. it is inllr C ll,, ICtls ; t elllllt.siilcc 
i t Coll pcltsrtic Ir tIre rChitiC discasCd arCa ill ach ICell. 



('hilnese (' bate FPaiholoi 39) 

Conclusion 

IQ&vri ('Iinese ctalI.,c Iifics devehyId hy .\\' C WoIiiipal-tiaI lcniotmwc lo downy niiiex 
U111(112t'iCl~ Ci)ILiiiii)I1',. A,~ if)UI (I)L'uc I pol01idkd lic\ /NI, 3 27 anid 77Ni0) 35. ilicc Ilihrkid, lines 

uuifinaucd I 101-11 (I/C Ill ll'slCj~il IIl 1 t 'i lt'C Ii 112 n l ilj;l Illlctcl' and ai'i iIMA\ I sJICI LfNii'i"Ll 

iII IIL- 'kitlh Cil II II ii TIIIH I 11151CI (1I~ ~ l I~ H C I( ' it iW Wh I 

In Vitro Studies on Downy Mildew Resistance in Chinese Cabbage 

Introduction 

77MIt A A\S\ 11 I (IhhIS , tmI huS ) 58 d I Sqllli ( it IT'it I huu itill 'sIC' InaI~L'I ial If;[, 

ai ) -1)I I l Illlh IL; I N -i i \i lilt k1 Il Mil's 1)1 d ihII II\h i h th d [o57I WJ25 1 fil l,,li 

Materials and Methiods 

hIfal- UIlc %\:I11112l 111ifa 11411 lit andii il l td nc i a o-

(Il Od IL' ihISc ula li i o i,1(11 I W1I11111 IIa II'7II il11 

3 il h oI Wfl 
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C o A 'li 58 ,, 2F 2- 20 ,- 5-.31-41
 
oO40 " F62 4 N-1-2 4i
 

__( 
c20
S30 'T H1 
 C, 

0 /o 

S81
2l0 t7 1, 

-- A - o-w 

.4-"- 1 0. - -5 

o / .. .C)- ./ : :' . . 

C) /-k 
4 ' / - .35f 

6 8 9 
 7 8 9 I0 
Days after Inoculation Days offler 1,0cjlut,()a 

Fig. 1. Fig. 2. 
Sporulation of five culti,.-irs five to nine Sporulation of six cultivars six to tendays after inoculation. Spore number lays after inoculation. Spore number 
per milliliter of five cotyledons was per milliliter of five cotyledons was
taken from the average of four taken from the average of four
replications in 5 mnl of water. Raw data replications in 5 il of water. Raw data
is presented in Fig. la. Data is presented in Fig. 2a. Data
transformed with square root is transformed with square root is
presented in Fig. lb. presented in Fig. 2b. 

Table 3. Regression coefficients for 82-46 and 82-46R'. 

Lipet (vuu Slope (V;ule) 

82-46 1f99 1.09014 
82.46 1? ,98 / 1.0112
77M(3)A. I I 22 1 29ig .4808 
B 162-3 3 i.125 .8356 
B 14 1 1 11 1,403'D~(Iw ll~nt vm sl aiih. 'H l, I rm, ( )Il t ' 11ll11i1)p'l 

Table 4. Regression coefficients for 82-156 and 82-157'. 
Line Ilt)){:7lfl (wulie) Slope( (vlte) 
82-156 .43926 
82 15/ 1.4 t8 .34281
PL 1 1.1092 .23284 
N-4-2.4 1 PObG, .64895 
N-5-[ 53 1 3 8 122 .83321
 
1314 }('1- i0 }0/8 /
 

h.kWl.Tl Ce lill' iillIcl. id ;i C illl,'Ici Ik ev , -I\ lil. uuii lcl. 11)1 I % lalh olol , . heILCcmillicd Morb\ (lilleC Icl' I\', Cll the ,lIcerlul(I. jil lC,,lI;lllj llilleri;ll. 01 lCl\\,ele the \lli llos 
inlbred pa-Clit,. 

''heC I C \\Ier ,iMl l 5ifel ri l , ]ls0 ,c \,r l . rIkt 1Cl, r 11,11 1hle r-,C, i { I I0 ..e 10 t l e h ,, l' i d ,, v, C r c 'g lli hev.. ' ,, \cur' Il (11i,, q, l Id I "I , cile1 l ili i l c ', l l k ,.i fl l , hio l l l 1 ,,)C (f i t l j ; l ' nl l ; ll \ ,, , l nl h d l i n1 

http:h.kWl.Tl
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Table 5. ANOVA comparing hybrids 82-46, 82-46R, parents, and B 14.z 
Source DF SS MS F 
Intercept 
Day 
Residual 

1 
1 

9A 

135.27 
1/2!) 
15. ,18 

735.27 
1 /2.25 

1.6395/ 0 
105.0580 

Additional SS for iadding the following vai;ibl ls 

Susceptible B 14 
ResKiLa 
Fl's and IP'amets 
ResidualI 

2 
91 

2 
89 

78.45 
74.03 
8.68 

65.35 

39.225 
.5135165 

4.34 
.342697 

4821660 

5.910635 

Sepitiig I/ M(3) ......... B 162 2 11.23 5.615 9.026330 
[&sidhiil 87 54. 12 .6220690 

Sopiiratiiig 8.-46 frwin 8246 R 2 .31 .185 .2925581 
Rtilduiil 85 53. 5 .6323529 

/Do IcI{Id!IItill h ,, 1h tr~ll(I'p~ rulmllw?!
 

Table 6. ANOVA comparing hybrids 156, 157, parents, and B 14." 

SOUrC, 1) SS MS F 

Intorcept I -14).151 9G3 1its 
Day 1 81.901M 81.901 66.46391 
Rusidtal 118 145 40/ .2I")3)) G 

Ad(litional SS '0: 19dlnug the tiilliivm.,i vIi hih 

Susceptille [B 14 2 35 1'3 i 1(.5685 18.48142 
Re!mill 116 110.2/ 9506031 

F]'s aid I a rits 2 12.31/ 6. 1585 7.167407 
Residual 114 9/.953 .8592368 

.ouiarttig N4/N5 & PL 1 2 53.323 26.6615 66.90764 
Ru-,iJLuaI 112 44.63 .398,1821 

Selaratig NI triiii N5 2 2.865 1.4325 3.772896 
ReI(ilhl 110 4 1.765 .3796818 

S(IiaUtIIig, P)6 reiln 15/" 2 .351 .1 /55 .4576713 
M d', 108 "11.4 1,1 A834630 

/[)e pl(!11(1h ll V,llhll)lh ' I', th l 1'l ()l ()f %Il) r*" l ll l ) f 

p 110,hlL C IC',Ill,,. rC\;tI1llllllM (11111c Ira,+',, one,.lm ddiMi Fur1Hlh 'J L"'.,lt ",h(m'.cdthalt illhrcd line. 
PlI.I..h t.d % ,+ ,,tc(I dL~,tl.li(m 1, hi. l'\. 'foim Ihic."',r', .T I ,1 .v ; \cl.'\ ,,ImicIm cc i',dt_'ri\c Cel'IihlL 

check. Ih I-1. aimil slmild III)[ li,ll;u\ ii]\ Ic I'iii cc 
,
Ill',i,.'l 1 IIhn+ C.d IL',, HI IIl ilML ',11 IL'dW I"+ Ilhiht\hId,.C\illlI 111 tI I(I cdc Ih cM h 11h iIllC.'N1\ (Ihiln 

or.opl-l 1)(11,In IiIIL'..M i i".llldkin,.,' ,int'o m ;1,ii cm aliah:, ill L'i",,cIIIlL' Oultl ',tItlld hC I;Ikc Illt( il illHcI Nll e 'li ',[ )ill'I(i0n l lie taket t i , ,ih'i i fitl 11 iilii ('l 111i 1llM ck .HOl rhit 60alitihlr
 

,
C'\]}L'lIlltll 'A) 1I;IIJ Ill11I iN I Il )Ih .Cl I;ILt'hq id1 OWLit' [ "[ '.11 %id', )II )]t ,. [I[C'l (;1111l,IIL'IIdC " l . 

]plo ]licIhll:';llld\i, I 1/t111111 i;1.\ ill h ll' lhlI .L' ,.I1il] 1 cit llhltcd,-. 11,II l ,lI h IK L",illI;lhI d 


1111l(lcu IL-siNIICj. 

,lieiiiiiiC, \itmbIlls i -,iteiils.t~t~tlisitliitl b I L\ It liutlI I ',\\ M icdt Is utI ' [ IIC'I )1 ",ti th' I It il .t',tI'IIiII 
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I-Cnl'ieli!t. Fl-theii m1)k mHIqhIwii\ling partul l(2'i'1dncLT Of IMvCniai SIOCkS (111,112'fiR*d CondiliojiS
WO.t~l~d .1ISO )1-)po i(IC UNilil 1111(11111,1til011 llllt li.OI'UC2 1112, 01 WJsilnCe. 

Conclusion 

0)t) It'111S'. IIll', \ a)l ailddtiiiiitj 1111k.\\ ilc tLtc(Ill 1. L' Iit- illI jm Ij WOWtho *\Il Ii IILII r~ I' iIkllk Iia IC'cI 01of lt~ly I)Ct\ L-11 tl 2111i I V,I(h lii llivtun Il 1Alldlhitl\ L' 2CH12 dalil I'Ij I rtc(I 'Ii ( 1) wiMiliiit )1 I ti',yfljily..IIB MtsoL' 
dmlii~ti I f~ I s~~y1111 Mlh SIc WHMisk mi5 l 

Screening of Germiplasrn for Resistance to Trumv Strain C4
 
Introduction
 

mid2121 iiillln(s I,IS ' '1LI)L ( i A~iiyyi L21'lllfl 111iLItIiL2Il tiyy 551 t1lis 

Materials and Methods 

s11512111 I(~m l -P4W 129,.b1',1 ~. ' I I I II. i-1 . N . 181), 28'). 143.. 1. -44.4 01 N. _78, ilk1 
k 11Ia \ W I Illi llI5Ill U11 i/t.u 111 (11211112 Iiiyydjii- 1)101 dill1\% 2I SCIL'C

for1L5 ' h) 1) 11C lllk-tiilluII ll/I\ I IS (1k.'iI2l Ill 1112 19X84 ainual WPUI t. 

( 

Results anid Discussion 

mjIls w i k k a . H 11) \\i, Iiso nd is., i tau C-(1. 11 Il IItIiLL'l lIl (l 111IICOILd plant1 a1io101131 Illm lilt1It, (111,11c.1 I11 11llli C \ksill Pc j' l221 l ss t i 'll (4I 10 \Crifs csisticc, All linc~s
%kill;11,()IWhICCL'syy IMy 12 stlLLt h) lIV (. 

Conclusion 

B 771) ssas the (inIs\ acces.Nil icslstanr ll ('4. 

*AVRDC. 1984 ho'grcss Reupoi . Stilmitii. Tinan. Taiwan. 



Chinese Cabbage Physiology 

Water Needs of Chinese Cabbage at High Temperature 
for Head Formation 

Introduction 

fI~ LIC110I MiiC (I ln)tvc [ inal o(I tol k-IIIich i l '11 I ictii Ioi ;I iic1iiI cijC ('iii- abbhagcs.it Pelier'ion 

\USlhicji c1il LI ICAlidLiilliC0 iL lii \0CI 1i lclilil l iIIInkL\ 0 hi-l ill)lll(IC.l il
i~~~ll.',.~fLL ILL1 

;IhdI L ill i\;IC' Li"0W111,11l id [LiI thc NhNI;kl 1111 . I IilI\\1.))C\ar S%,Cl. I. HL-l)iL ';i~I~k IIL 11 \ IIichd ,111 l iNch 

\\CciiI. iiitILilIlI/CIi\kiII HMl IllII hihu Ccl (IKIIIh l L - ih kIIcB 33 1ihI0cl hIii ll iiijlcliliilc c(li~lilioLLls.

Thei puilipohs ( il, SAIILI b hlHIC 'L i I L-h bli
%\, lo L IiiII %%\\d L 0li ('IIhicc , L II III1, (III~hiM121tiiI Iic 
uuxMVIaiv lIc hiunI)iL-lLiihli I~ 
 iLI llu. 

Materials and Methods 

Sccd(liuucS ()I l 0. 6 '- li,41. lkIhrhl NO.58. hulL1 \SV!.( I (ilhriitl No.W) wcic first pi-cparcd 
li ilSm ll pihsll f 1L, \\ til a ShIIILII(Iu H1 luu ( 1:1 ). CLIiIIL s. ML LJidS.s IC 'ici wcicClIi\IiilC 
 ownuc 
tIiIlIP1I)iIItCdi (1) %\ML -11cih(LWis 2>\ M 011ii) IilIic I l -II Ii MLI O1111LIhu\11iiC 111t nIIcihII' il 

1aihi2.3 CIII Sidi iP\l sliccL CicLi1 1 VF shccls CIitlo 551rCior il)( C\Ii li~cil Ihuiou he
 
hiitlOIIIu SiLIC-\,iI 
 ii 55L)LLLIh b L C (1) MlliIIiC \Shlci CO)IIluuICis. Tiic '.1IVicc bIss ILL illkd \%Ilf(%CCII S 
CIlailulcis \%5Ii C0L'cic ( i llii aI JLiuk plastic 111111(0 flcSc ldrc Csi uhloia if iciI 21ro%%lII. 

The LOIIIJ)iiICI\ iLII Lll tlui Hllii %ii Ili,,(I l illicil 55 iii3. ol N.I1. (fl, ,J) ,hIlil], 
2(01, of Kj) im 1)o\ lick[C hLCIIiC fLIildh mb 5SLS11 how"~ ;1121 ki [Lo. I1 iul01iuiu IIICiIIIII 
ill the hmo wkas l*IIy c(tl11)1th k i 55l I 0I 1w 11q1 sIi dliil r Ii0111dihILA iiiI n I'l I'Vi' I hcL ,l B ol 
weeks hioiC')L 55cckl\ 55 K1 ss sIIL h\r OICkh(1\ icasiictl. SCC(HIiii, 55 iiL-iI u.iIwpI;uiuI.~ NoI 
t~11( iT~IL ii 55 1 ,LISCiilul111 1I'II~ lIIIL C\ILCIhIIlli. OLi' T i I lcl 5(15'C it' I iiiC IC \\MCICicluil 
110111 111C5\I~tl, collihluiic 

The CXJPCliIIiiciul 5ShasiIlLiiik L Ii Il CCilIIOWLs il l Iiiiw i I %%Ii i iid\I lilu)Iiuliui IcilIpfcrillies 
ol 32" duan(I23 fiii LC, LiiiiCllI\, (d 121055 inIfll h0i\ i 5IInct S \CIc l1Icc IcjIficilcs.
Cicii.C)i;lii ic 11tilC'X0hll liic 5ILICII il h oscs d)L0ll 1 n1L, I V\1(M pc11 ilci likcn up 1) cidi 55oo(iciI I)OX 
tiliuui'uli Ilic PVF %%;I" \\i(lrh IliJIuccl Iiiliaiiic(i[ill hi ss 10"' 55IdAliiuOMIII
 

TO) scp;IhI*iII OWl J11101111 01 h)"ss liii muL~h
( 111s1nC l Ilic )mul SiiiI(iii t', Il(0i~~ i l c i OIc)LII 1 us 
hI'iii IIICpihl;l IIII %Wu~kIL.ii 11()L"\%I5sililiI ihiICiiis iilihh IC I)IhII 5iiills i iln I i MI(I II.IILIIt(i 
SiiiIiihiI\hi iI IIIC i k iil.55111l hll I - 5il(C i I h. OIi 1111I ihll 55; " IsL. ;L'IL 1'10l1l Ili \\illcu loss 
(lil1u21CIICC iWIL5iii 111C11(1\C, iIIS I 1(1 ii55 ll I IiI I~i I1110 h(LLLi5.
 

Iledd~ 55Lit-Ail pLii ii,ii iml 
 huil (d0 1 i~iiilChi(L'Ic 
(Ile wooiLcudi ih(XiS %kc!ciiliic&iJ( atl liars CSl 1111c. 

I\ 5ci I cCA ii I~ili%L l iii 55IhiOl lh ill 
\ilci tISCd. iIilIci. guIIl l~tIiul(I W5i.ilICLiIkIIli 

wrill Snhuicic toI alilihis Ad, Shliilli~c. 

http:Wu~kIL.ii
http:abbhagcs.it
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Results and Discussion 

'lhclcve c I) lad i0lnmiaoiul and li'ild . hidr1(I and I3.;, .producedwhrc s 14) a smallheaid. Theli;IrCl'la.c hl.ciI ".'uCillt 101 II\hr1id No". Ss mid 0+2 vki,, iihm k.~50()0 h'a (TlhlC I). Restilts 
C0 1111'1-111 htlh 110I %%C'' ;l 11-,l 1llllkhkL'Ilhill d', \ ' hl( I)I'L',L'Il k'\IL'lillHClill IClliI) ldL' I iI Iii}Y-.T c 
;Iko.;tIL'IldJdtohiI \k' Im ' i:c."h ,l it Illill ' ,111hLCI L'IMIIL II(M \\'L . iICIII'11 I 1lhq l oh ,d.INh 

Ill",IIhahL";I { m lllmllli 0)1 (C iiICCt /l~~l~[ t t! LAll )C~iIHI Ct ICIIt'" tiII Ih1C \ aHl'I hilL~I.C-C III 
l 111(h I i %{Othe 1la1C'- 11thl t 1 ICIi *hlth,..llC tlltt'. 

Xh )"( )it lilt IIA 'dt h\ ' 1)1;lill Ih1 l '-ih IIllq l~ l ll [ Illlm l S'; (i tI II I:lll ClictIC ~ / IIh \\il , 
I(),'


III IhC flitlil C'l J, ilC ) IIhc' ck 'l' l,ilk'kI %\alit(' C 'llI(l lid ) 1 ll'lL lalC I hII 1In-c 
 ai ill heail h(lil.' llll 
It\id.h ,,. ; m (I 02iih oth~h i (Ilk cw lli 'illil pcic'c'lill-L'. h ilL", t(1ltllM2 111C \\ WidC .l \ in icr l . 

li' \\;Ill'l ICl'iiH )ll lilt1 hIM, IIillI<,I)ii;llllll hllIk li C -0' I'lilll i l'l Ill IIhL",L' h\0 ) .l, \ a hiLhe';idl IMlll l ill 

Table 1. Plant growth of Chinese cabbage with a water supply 

provided by PVF sheets.' 

FtII;li W 'illtEntry I 1' Wt' ght I (:it Areai ti-ld Weight(l~l>/li lit)(fil~h lil) (i li m~ll) (J / I I e a () 

1.1 , 
Il 6B 6 1) 8 ) r 2(1 r 0 1)

B 33 . 89.8k 
B 40 i+) IS >82 1 1.08 t 50 h
F158 I 3 tl 

) 6 1 I 1.i 0 h 

'11) 813 1)4 h 592 a
F 62 1 2 , , 1.1 0./ I) 623 ii 

/I~~tl l:, Wl~t, <il(I i~i t" )I, 1 1* hd', ! I i ' 1110iJi 'l),,' i 1 ). ), fl.I,{I,', L t~ i~',l t~i H . m!llcve~ly. 

VIL Imt 'Ito 

Table 2. Calculated water usage by Chinese cabbage plants." 
Watei CniJit![ Wleli C m Wter -i-a;t e Waile;r :tR DMPE yEntry (kilutt) ten ('" (Ilduthint) tliied ('',) (11n)Watel/g) 

B 6 1 10 h) 9).1 h) 26.8 ,1I1i1 :331
 
B 33 1 0)1t92.) ti 29. i. 65 351
 
B 40 1 11 ))I I)11 29 1)(1. : 360
F158 1 31 a1 9,4 1 30.8 .1.-1 i 313Fi62 1 31 1 94 3 1 d1'I ,192 a1 336 

/1 ean It.i,ip. iitih ii v l0 lim , h Hilllc':,l % 1!ll hh hh l , hev('i 1)f y 11il f [) m() 

T heILrC',tlllk olit 'tlll ; i llititlilll II',C't ll1" cci .'l \ l I i(11'1i C Ill' 'il l)CI1Il'C lii\'c' Of 
\\'litel lilv'i : (1 I I) llk k ild N w,, S ' anik] 02 m lhIIcct t hm l %\t'L'k,,;Iilh'i Ii l[,i lil::u ilCic 11101rC 
\\;litl thalll hIC'l c l i ' ( 'h11ill' C C J',i!k_,'1"11i1, x' C 'lii 10h IL. ill iIltt')r t iII'L' \\ ilh 1)10 i011', l ld l." 
thial hl lillW I'iMll ( hl IClc' k; hha!-_' III bh'ticllcrI()()[ de\%ch )lpllli1 \%kliI h ICit IIilac' %\M C; iA' Litc , I)lt iil'l\ 
;It OhWICA ' Ci Ili ;r'lid hglk IW IHlilc' q '!".Ill 1)(111 ,laIt"I Cv%lia cl P, IL'(ItlllL'il hI( mll ililiil IL-'if 
lillrk-Itdilv , lIn 1l , ", ; ll Il ikt.h l" ,tl ll c ('h lit ,t Jhi IL,'C HI'- 111111C \\;lt l 11 ;iLih"lk c. \\liicl
t'Oild he' Iht' L';iIIl' (11 L'tlillilil l<(i'k ll 11101lt' l C' IIIIlIIlwLidk illL It'J\t'N
 

'lll liJllt' i'[
I~c l i WtI c'll~1, 11Il ( illl ' k Ill 11C li ki1ct d , pil} lkll Ill, li 1!' IllfIII C i t Apl 111i1 (l lh '. 
C'lllrlt',. lI I,l ',cll'q ll\t' tlllllc.<,, { c. ¢ ll l lt [ iili lc' 1\ ml [Ilk* ,(CMl 1 11)1 .lh). Il i ; I );' ll~l' 
C'\p)C'lIIIIilll Itl a 1111,1l Lc'l~liq 'l h \\ ci l11, IL-icql h li'l~iill ( hlliCL,L 'L;lih'hA ! k'l~M li'CIlil M 
K 'l'ahlk' -1) ,Siic'c K< I,, u tiu lh\ L- jc'l c k ] i', ;Ii osi ilc' li i . ;I hii'h K Ill Ilic' pL-'iOi CL< (11 hinicsC 
Cilh'hHTc ilk hC il\l\'lIll (Ilk' I)IOLC V 01 -0 m'ccl~i!C Ic L 1 d ll k.;lId piw"1llC'. 
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Fig. 1. Water consumption pattern of Chinese cabbage. 

Table 3. Mineral contents (Iig/ml) in the cell sap of various plant
 
parts of Chinese cabbage.'
 

Mineral Entry Petiole Stem 
 Base of Root 

B G 1338 1 2697 a .1096 b
 
B 33 1218 1) 2388 all 2172 a
 

K B 40 1513 ah 2 199 a 1450 b
 
I,15 8 1683 el) 1903 ) 2122 a
 
F162 1127/a 1169 b 2376 a
 
B 6 129 h) 218 a 208 c
 
B 33 159 al 148 h 238 bc
 

Mg B 40 1141 a 211 a 390 al
 
S58 152 a 119 h 339 a

f:162 1,13 5 112 ah 314 a 
/Cell sap was uolltmCl(i by f!e/Ii, ,ingod thlWIiwio )fVaim tis plant plits. illd:entrihlged at 1000 
rpm fo 10 Im Mean steparalon within cn'nm vn,hy D Cnrn'as nmultiple range lnt, 5" level. 
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Table 4. Potassium content in xylem sap of four Chinese cabbage 
entries cultivated in wooden boxes.' 

Stagel Entr y K 1// 10 mm Stdge" [alty K ig/10 nin 
B 6 43.4 -66 55.3 1 

10 DAF B 40 408 [)A10 82.6 ab
1F58 ,15, 1F158 102.8 a 
FIG2 40.' 1:1G2 80.2 ill) 

B 6 5.3.. B 6 64.3 c 
3 40 0 )2 40 DAFI 40 89.1 hcF:158 66.4 F,58 161.O a 
I •G2 52.8 162 1,10.3 ab 

/Xylml~l , , wi )' l" ~~l 1)" %,,(111111 Iml/l, I hor 'DA I ) y: I[' llp l~iltl~) ' (;s/ XyIII im tpt f:limm(l' h' ) D 1 . Ilen,lI I liIq hro() . h1-vO ,I j 

Conclusion 

Ilei l-uh TIch lI F \ I ridi >.;,. 5 X ,mld 2 pitdt lic i l i I: ii lil Il I arc\Miiti cd ad,, lla F' g lili/cd l 
\i ilLr i( L )L I CI Iatt.it C"jjltC. F l hit I)(I-llII( ) , d. Thl, 111MI\ l IC. ','.R \ ill OIT" 10. 
IIldillll: ll' itll 1h M u n M', ictIll c c oc , dc hd, (II}11' lhcad[ ,,Iii 'hcal11112 0inos1ahle 
|l , illl ) li \ l r h n c lh lml Ill Altl ( 1l ll)',klAh iC. hich;lt l) ', d ,WIMun .d 'tf I ()1 
clltsili n I cllpok], 111 IhIIl 11 h il',, ~l)') cI(Il IA J)hCI hih' a!1, DC. []]hi.\'h, 1ct-lhl[C);l 

ill (ihe pcliA)L. lIM)Ihc Icall clcclil Pi)CC,n. 



Sweet Potato Breeding 

Hybridization Program 

'thecrissino J)It' eii-t pr;Il c, th,,. hbasLic,, ihi n A\Vl t'icdit iC.cIs. Sin:ce sweelHiteC tli'MrIC kV1)( ' h p)i 
potilto is iI \cel2 it \eCl\ l'tI lintd Ci0 i ( ll le) t;i-,t.11 vilti;itiiii , alt 'r Sids aitied I t arcideitiy nl hlitc Lenit\t JK's, w,hh t iii\ MM r,., ,etictic icoiihiiatjoit thle clssiri- piJW(W- is the
otl lMsirall i hestl;.tc here cc_,t \p cin cealtld m- scure+,d. lilplhais is no ltIeI. use_ iii the 
,lbeIhratehI clii ,,il i iiriltl ,liliC'e iceorliii to ',pccil, bc dit il+c.ti,,, 	 aid to todiUce ',e dS
ill :111101i11, hiic-cCroilih (1It rIMlIC 	the b ,,t, hit iii rct.'nti it, -uCmti l e, Ill this hiIly ltetelii/ye ns 
iitd 	plih.ploil er ip. 

Ill 1h I084 111iIi)c -'Ct.l the l)I'ii it% \\;I,,n tI1h 11u p ,cplollit dI* ii lll;it l"Nield andC 0" ni 
Cilili. q i.lt\ i.i i ,i tiill, I) sti.'ill l lr aid s ah dise se-,.,.\S ,li\ in 'lehl i seed . \ rci I. s,,c. 
l)iidthiii7 .'b"s, the" iitital w i 1pilliiiit',itn as1,1V i)pe,ti parils lhcriisses thiiit lwh aiidi dt uch tid 
pilliination. lhese,, seeds plr id d iittiriil f i t0 ei holati l ',cei ill l98I .it,1 trials+, 

Table 1. Objectives and number of seeds produced in the sweet potato 
hybridization programs of 1984-85. 

No., of 	 No. of SeedsCrossing Type/ Objective 	 Collibirwitior Harvested
 

Hand-crossing 
 34 22,499 
To raise (dy mtter yield(l tindimprove
adaptability aid 'cl resiMtance 	 (13) (8,723)
To improve eiting (tiiility, plant type,
and 	dry miatter (21) 	 (13,776) 

Op.il-pire(t 2 	 "1 184 
o iiicor(ir tO ,iItt tesisti ice (1) (58,264)

To raise (try imitter yieht tf elite lines (1) (188,520)
 
Polycr o s. 
 227,832 

To incorloriite -teili riir tesistince (11,598)
1o ilcreise pIiit 1 colt iit (69,695)
To otltajiiliprovedi lant type (146,539)
 

Open pollinatlion 
 288,975 
To raise dry iiitter yield aid imlprove
,ldalptilility ,'riiI scuh tw<iilstallce (69,914)
To improve e iaLtIuhlty, phlit type,
atid dry bnitter (219,061)
 

Total 
 786,090 

http:t;i-,t.11
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Botanical Seed Trials 

Introduction 

As the firststep in identityit-e the elite eluiiels, bhtiuil seed trials diBS,) deal with a verv large

nutt of ,,not\pe,s. 1I 1')85, ,tltal 5{I.0150(0 .0 I ti
seds I e11 clroNsille proiallIs wa.s inlndedl:
 
and selectioll Was done niainlv iil the sit ipl\ ili ritcd Ilait,.
 

Materials and Methods 

Plant maiterials s%crdik led intIIt dif ee) t h;itilie. The first bateh, cotprising 34.367 seeds
 
proILIcd tr0111 (litt.ritt clossit.i lolhicks I\,Iiitiilil poillitlaiti,,ii 5,is 50M51 IoI April. The si itid
l, on 

batch with 22,25) seeds priduti I 1), intion i, N;iav.S pacinL %, ,5 cm
hand \ias s;r,ist r.1 

idt.e Ialrs iltil liiiMit cl. l i 25 alld 
Septeti 	 be'r 2 to 4 IM litei i alld ,ccItlld hat'lics, reslpccti\c l\
 

Seedlini ,, ,tiia ,eliilo l %+ iU ' 


ttlI-ti_ beds,. t i.i\I is '%.\ai, is loi k- t ttIk5 to 21) t'lolnli 

v thiitlt llk,ittHiON.Ci l lIt ' li vOIr Iisc it'ltf l first. Stlorag\(etc
tliSt 	 ,0 iall o;tler ,, e cl, cKc se .iCicI1r i, ois,. i.ettiles c, int',l It.I\bi i ltitI Tl ies whose .ICcili.
 
eta,,tt5 was ab s e.1;,t 1 ()0 5,ere elected ii ipill lfite
bill\ "iC/Lc li population. 

Resi:. ,s and Discussion 

Floml1t(e filst tid sec)il IBSFihatclhes. 2. 147 aiil 271) Lilrt.u's k cerel ted. respectively, for
 
storLge toots high i 
 lspilic r\ it iltllita)I pIl flesh picitentatitilt. [le selection late of" 
the first batch v s .25 ', tld that ()f the s.ecod i Is 1.25 maki1 atli led rate olI4.28', . All
 
thcse selections weie entered 
 illtlie nest e",alnatito step o',e.atia;.l i'ald triils. 

Conclusion 

liased tnt the abilit, to iorili stoiurae ril, ,i Ireediith I'rituiiIdlesirable flesh pigtttettationI. and
 
on high speceifi gravity oI fitetool, 2,42(0 eni 
 ics ssere selected for the observational yield trials. 

Observational Yield Trials 

Introduction 

The observattittial; ild trial (()YT) is tilelir'StCh1,ial e\aLntion tp therefore, a large mmber 
ol entries are tested il l very litited phut suie withlt replications. Selectiotis were doie oilnthe basis 
of*dry itter colllt, gelral alpalicet. aid tilloin1ity. 

Materials and Methods 

A total of17.1135 t'lnes v, inlhded thrIeeI)'C. . ()YI I,2810 elotes was planted o)1t ill I with 
24 May to lieiarse e'd oH 24 I)Ctober. 0 1T 2 v,iti 1.781 entries \as tratsplatued on 4 lite mid 
harvested itl ealI )tt ei. ()Y'3 \ itli 975 entri's I'lii'attentiniprvenelt l programt 

5 hted iioitlis. latt, cttins letetlN wVere plattied w.ith slpaCiltsWas planted 16 I'.lu andlir thrtee LM [Iis 
ol'I Illbetw et t',m adi. it 1t1ru.ss" an, 25minll'este.n ills,. withiut replicatiolls. 

After disearding turf+I, fleshed. ser,\I v,i ,\ ili ) 01."shaped clinics. Ll'\matter c nteilt wis 
estiiltted first b tilt+ d estl s"iiri-,iilejlticiti etLih i lir\ soi!iiisILhitstetl 1.o12 1.105 oIta a tiI to 
specitIe gtavity, Prle-Wcted u llt thi,' 'rass' leltsnIred IMi root lFi a tuali i s \eihlit and thlc'ti 
dry allattel, prltein, aind iliel clc itial ciiitllpiiite lt b.\itll" .)IOchitisI, 

Results and Discussion 

Table 2 shos the selection ltrmnn1 ilfleretI ( )Yl's. More Itall 93",( of the total entriesrtleCs lhree.." 
were disearded itt the field evaltl.tiotlt, itCltditig l iegrasity sreenings. Fiitally. only I .111peci2 oi. 
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71 clones out of'7.035 initial entries Were selected lor tie preliminary yield trials with large, replicated
plots. Selections frot ()YT I and(, ()Y'T 2 hive alleadv been entred in a PYT. 

Table 2. Selections from observational yield trials. 

OYI I OYT 2 OYT 3 Pooled 
No. of entries (A) .280 1, M0 975 7,035
Preselection (13) 507 50 56 613 
Final selection (C) 4G 17 8 71 
Selection rate CIA 1.0 0.9G 0.82 1.01 

Table 3. Range and mean (in parenthesis) of selected 
clones from OYT in several traits. 

OYJ I OYI 2 OYT 3
 
N 46 
 8 
Root wt 1,60 5,000 (23 10) 1)00-;380 (3.06) 126-602 (310)
(g plant), 

Dry matter 
content3 () 310.3 1 (33 1) 30.3-42.6 (34.5) 30.2-31.7 (30.8) 

Protein 
content ( ) 3.044 14 ('3 52) 2.37-4.95 (4.18) 

"[llferel0 O Ip , ill in i irlh it, OYI (oheli rv;homiil yield tiwl) 1. .4 ff1orilh; illOY1 2, 
ind :3 rinorith ; ifr )YI i [l)r1*f nrl i"i" 

,Rootl willt, dlr lhiatl cotet.ll and plill content f the sl'ctillric re shown iii l'Table 
3. Plteill co lcnt \%%a, ii.th \s.s s po Ibhe to Ieastill. bc",lls ic f the limlIil ;tlll tllll of root saitples. 
'li tconteInt ill I(0l 1111I .0 icl trlm1ntr1es. losii h.lck liir 'irloittci Icoltenil, was asii gh is 
(.4 H. IFntries,ith rll\ mitllC Cotnlt i\\ 3o)'' \\ tcClall dliscardl. Some sclcctions hal .37 lo 42/ 
dry Ilatllter cint. 

Conclusion 

Selections \vrC miatle prillar il\ (i theIlisho0 Ile'st Coor. appearance. UlnifOrmity. and spccific 
gravity ofthc rools lnd sccodiril\ onll th\ lrloler o ltelIt dil othe'r recorded characters. Sevenly-olle 
clones Vere selc ted ! be ':;,rd in ti.' pIrcliIi;IIr. .icld trials. 

Rapid Screening Techniques 

Introduction 

The success oinany s,,\ct poIltto hree lilng po.rain dCpcnds upon thc cflicicticy it', identifying 
desirable chilies rnOll ,scedlinies ro earls vectative CnlCrttinls. '[hie evaltlioll eficiencV is cotntrolled 
l'gely hy 1t aIssesS lSIICt ttclllitlIles alli ll sisteilc\ oI (ie IItils ill different statics of tIle trials, In 
1985. the cotlsislncI\ o pl;llls to forll storac roolts hltwel Iie seCtlil,_ and VCgtCaliVe Chal stage 
Was stldieti, itl additionl to tle r;tpid ilss Llvll lt tlchilllcs for dIl, Illatter and proleitn Coltents inl 
cooperation wilh thil ('hlei'nMIr I)CplartnleCt . Simplt, ohscrvatiolls oi flesh anrd skin color am yield 
wert' alsi lladc. 

Materials and Methods 

A total ol' 975 HST entries \wrec carried over to ()YT 3 recardless of their ability to lorit storage 
roots in the fornier trial stagc. To establish (YT, live cuttings were planted lfor each entry. Spacing 

http:cotet.ll
http:2.37-4.95
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was I in I wcen o aM riac, antd (.25 111hciccn hills.(vW daccnt In contrlat SI, B'I* was sown with ;I
spacing ol 15 Xl5 ciii on 1i-idi Ic hcd. ()h,cr"Iitiol n l oll f uifrEllioi. color of root skin andth

aiid Other trait'i ir 

,

madc thIIcc itmIh alter s \\ hlioir i~jthIuiuIl. AI h;urvct spc i'ic pra\ it ( (),tile


ofi rotls [rtu Ill Clilriii vl%I,,.it . \.CIC t 'tlit\,iitttls ' hhillh-cc diff cli t lc t lsof itt \\iclvtci.
Scorcsot 2. 3 -1.antid S\\crc ,i\cii lil . 00.. . (9 I(. 1.2 . . ad S 1.05, 
rcslpccti\,cl\. 

Niictt m.',, t dttrnf\ l ,0Ilc ,\\lc,irteNHuiic fr 'u;J Nlilh Hil t'duC ;it l tl l, alld l eroicittIlcuitlsloelt~ llll''+.trt.HlClll(11BSLI,CliltICSvsil"LIM -\IlCO 0 IIhlI2•U tlh nlu- l lh+.llh+n. _,+t W ok IlIlht Mll)I)!IC'lItI 
lue indlicittr ',(;,cc )3It 

i tteucN,RtCfIil )..tllt.' citii, lut C0.l l ll ',.tr, ;ilstO ltiiic
\%,Ilh,ilalt. diit; lo h rt\ c,i;t\' lttzit c i lIci l, iii tii.uit\ I (11\'.% i ili Cittiulc llanid viCId ill diliflt+ci 

CiniAl c\ lhiaiit l ,Iac",
 

Results and Discussion 

,\h lt )'' t" vicI theC ,\%Iii'h li iiitl slto tii,.nit"l illthe tt tiiilca tl, ,CkI'eCuiu iOui ipu I 

10 11hi,++h111Cuil,:d Wlkll\t111'. t~ld~ Iht.C ,iIll'd (1IC110 1 1Il hhctwci I tit IIC(l 11 ar S l ,; e h d( St' iciiL'C' ttCi ijc lt l cdM tulutt ii ilNt t Mt I himl,Lc ,c i (22 N1mid ctiiiiiiil IiiStih c iiti'1101I *' il)Tpt t.li,1tle t.c,_lit 1cI1ttiiiit.iICt. 
utebl,,U4. CorlationCot.",coecril i l',CM (lit.ti e i l CIC1.1IOI t 1001 t\ir ll IMI1 i ,,Ih e ir; nt I M rdll,:~hmtIL ri n i+t',_utn.'ht,etwleeJ dr ,C',m l,,,, ulluI'co)ntn 

NI"UnliliC~M tIl ho~th h.'iitl11ilih 1lhe' ptlo,01i\C,+' ol ',I hi,-"htt.', .C-1). lt'~,, II1, I'hi- ,,', it'Ncilic -rii, ilrC
 

i.tl+,t>idCuitil .
t.(\ 'I 
 h l lerMM .;iL_'Ood C01 rt.' .tlllt.'ll ohl t.r,.L- II 1h+ t dil.,. c'll deml li \v,,.A "(),t h,+Ltv, 12\'C ,.C ll li lla it-
N11u(i ;1l1( ill rt.'ll ([I t.6I).()Y 1 tv,,tPY*I,, (Ilil. .,Ci.lStoll,-

A M"Ilk el l-li(11 HII118 h h .5II .335I(AlTable 4.Correlation coefficients between lrymatter content and
 
specific gravity scores of BST and OYTby 

...i..[... [S I OYit mSm O Y I 

DM OYBSTI .599, .662, .33.,7- .1621'
 

SG Score BS 1 .3 45' 
0),
 

thcrei botaica"DM (fry rma~tttct:oot .%(; t~'qw'Ih(jrovit,,Mh see:tral.HS T l(h l111 l, 11,Il ()YI1 ,.I.dl oh)ltvilltroll 

tr1ial4 r,,4 t,,,(ol(-, h4Prov, 0 ) .1 00 to1 0:(y~e 3d ++wIeI(i 
 .1, 1 ( ( ) , lo (Illovt. 0)5; " I 51nlir1it I",, pl)h,1hi1y11 (2( (v11 I)) 

Table 5 . Percentage of clones i the observational yield trial belonging todifferent specific gravity as affected byscores 
the score in the botanical seed trial.' 

SG it)BS ] S (l,;cole ill OY[
 
") 3
 

2 A';3 (1)) 6) 
 4 9 (3 8.0) ,11 -'11.8) G (41.6)
31 i.J l ( . ) i(i (5:1.0) 19" (8.1)4 3 (11 ) li ( 1 ') i8+ (5,8.2) "m ((: (i.)

5 I (? ): ) (.1: I) (.'18(').,'4 1( -.: 1 .1) 
Total ]15 5.COIl5 1 (1 14) ("h) (z7)/ ) 02 (16.2) 

Spec€ifc grvlty,,ucre, 'I",l,,,ow
o l I;h  ,S" 121 4 .P1 00)1() I ohl),+,r.'VIttll a
,Yild tol,]l 

+AVRI) , % , I83L'Ig I,l98. P Slmi-Ima. I.,amn IH. 
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Table 6. Comparative correlation coefficients for dry matter 
content and fresh weight yield between OYT and two PYTs. 

lrial' Correlation Coefficient 
(lIii Content 1w yield 

OYT (F) PYT (F) .6D:9' .251
OYT (F) PYT (S) .536 .041
PYT (F) PYI (S) .55' W.J'2IF - tall, S !+uonl t ()'M I lhlot "Il VllId()h ,'Il trlill. !PYT lrehttoln'lly yleld trliti Y*' signlfi-

Cant it 111(, 1"' pfohhl ll 'hhlevel (rl w)1 ). 

A c 'ltaill d''r'e fil \MIdlbC \'ctii ,pecilic '\ ilt\fiialctal (Itdi ialler iii lt arise lrotspjielL'C-Iikc. liis iCt\lICtl (i \. il-diiiuaitcd Iilh\m lut,. \\ iich decrease specilic urIiiit\ buldi [1) It 1 e Il ' IL'ti;ll Ili\ I IiiiilI tt IIt'l . IlliIhi I IL't. S.(; lutlt, i i l;\t.' ill Ji ,cidcnlll 
advai 0tae'ill di,.'1C liii- sC.l'h tunt',,ir;l tlC ,. Wwitt.',.lliu 

as a, rliablu ut.i lio n ulhiluOd hr .i COHIIill ill ,\%,cci I)ttt;i10 )WICIi h\ ,,*\V I1)(' I tclicinliss. its
apl)licatito lio iii;'., , t.it'llliiU i ll ie lt'I- i, it rc,',uiuiUil, .l . IiC L'trl atjllliol ctt,.lliciuit beVt eCII
Color rutiui in lie t uu, iia l uwtun et'ulutn; Ill lit. ()f ] (Wlf-h t i aci 110.002 9( ill lhe ate siu e'C,,

-isc(il r hue ((h\I[.i ul;tllL'\ s,,, ,i i SuLc'li Il u\\n l ilo\L,. I',i i'llt h \\ e lrle lliolu iv r lil.,,rcnt
Stal-ucs altlihit lit' ii;i11ur,,ki t ctl 1o td litc trt l \\ hilh, i,, it'nulit'uiul\ allCtItl b' Ii\ i\1iuulllclltil li'I,'li .A' sin lit trend \\;tI.. ltlmd Ill .'iuM. I()() ('FlI 0). 

Conclusion 

Selectioni lorddr' Ilt'r Content b\ spcitieravity in (l, unll ( )Y'Ii'proved reliahle with L'xcIleInt

t.'tnI CIlIh 11i1i11 t'nrilutiTiuu bltween specific 
' ;I 111011 1 hrel vit J11i actal l uliy Ilitlll"er c)nten1t.
Selection for root skin iud tlesh cutl as \,ell is for ;lilitv to Ii0ini Sh1)lrae rot il BS' wis ilso
l'cOIIIu)ieilI:iltC. Yield il iphttein t eihi lil s'e\el, poo.l t'tii",islelltc. h slit )\ si,n l- ' (\'C" difllrcni 'C etative
 
gCIe'atiohls.
 

Selecting Promising Clones in the 

Preliminary Yield Trials 

Introduction 

Thliusatis (I 10Vne,._ '1112s n l i us "lctitni eve_" \ear Ior v;irittus IliT)rpll(toIgical

Chcl iCil an Clillraetes itr;itl Ill 111Ceiiiiplrt'veilicill p oirteiulll. IBy tiet itte ellh


n rd iilU i se
getutiltpcs reach he liClinlinhrV yi .ll ,t:uc. nltrtilmoreti 90(' ttl the tioiuinill i 
 seedli rg pl, thitittnlwill have tccni aulrc,, discarded. "htreu lcu. tittuc ."hiiti\etessIou*nuil . Chauacte.rs, like yield. 
are niitlertakeun stau in irst it llie Irelimi alr\ vicld trial.
 

Such I.j.-Calttd tisil' ciiahl 
 l.u eliti,, \611 
ellviriullluelu 

lt the slt withcto adaltuiliiu! lt a ranuu' oft 
. As S\\ tl l(Il;ilu is illillilli l\ C it ll\vIlilI lo lmpits tiIIt'l"i hoilh li \'vtrabltae anud ItI IhIrillCeo(iulitlitis. the ltN,.'Ctthtu o '11uh cth ic is .ltlsidlCi t.ssC :ial. Ill Is-1-,5, ; nuiuter of lprctlimniui;iry

yiel trials were t.niiul tct I s,tl,.'lctthe sIteeuuitvjcl)t, hor ittuilnsu il the JIL'x1 ",li1'-e of, lestitnhe. [he
advan.Cd yield lial. 

Materials and Methods 

A Iltal tul .i2 ne\ slcli ins derived oll th I 83 ail t 984 spring nbservaliuual trials wereplanted, along wilh check clones. inia series to',piclininilr Iiials (PYT). BI'cause (ilc hllce iiuumuber 
of entries, lhe tolal \is divided inlo 26 IYT eroops. The colillitl check cutllivar fiur all ,rt nips was
TN 66. i sable, Iiihih-yielding hcal varicly wilh u2(i20(geieral ICtClalilily. Ai adeqatelly tested 

http:advan.Cd
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breeding line with good perfriaunce. CN 1I08-13, liot appeired a,check in 20 of 26 PlYT groups.
 
In othter trials other check lines 
were used, suih a,, ('N 1232-9 and ('N 1028-15. 

Each g!oup was planited in a rahindoiui/ed coiipletc hbck dcsigi with I\% or three replications,.

dcpelnding upon valilabiliy l phlilili..l lltriil,. A utillot coi',iited o t a simiie iow, 5 in lone.
 
with rows spaced I ili
apart and plant , within Ihe row. 25 cim apari. All en ups sscrc planted on 28
 
October I1984 and liarvested oin28 Fcbruar, I985. chlnes id
In odel'r to t'hCi with %% idaplaililty,
the data frotii thlese trials wCle comipared \%ilh thos 0f [ile' pinCsl. I984 stillier,+u PYT invols in]g 
the sam ic]laterials. 

Results and Discussion 

A total oi 20 cl ics svsicselcted frtIlii the 26 I'lronps. The ehetimi rate ainone, these materials 
wa, alhout 7; . The bet I Cte) lctions are lis'ed iin'ahle 7. ('oCipared to TN 06. ,,,'hi showe0'd 
at relati\el high stabhle +ilds in hth tic 19)84 sulicir and fall PY'l ',Ia1itin]b1r of ness eClectiotisL'-. 
appeal to be collepi]"ite if llot bellt. Ill (eniL-s )las Ci;le'.Icl iillbth 'seaons, the b' 1 c11'lone 
sa,, ('N 1512 8. Ibis, clnetendCd I siCllbetter illth111ll th; i the suller. s, host clole iitlill, 

1-0or faiil V stahC \IllN ill 11tli ,1ii"C&,0. ChiI.", ('N 1517 I 19 1iLl ('N 1434 2 appeari Iohe the
 
betst. Will tilee,.,ptiom of ('N 1448X 37. the iess lll hissCtl stable.
selection ', iihier dr, liltelr
 
aitelnt thaii the chck colti .ai. ,
lhe bct 1\ultar iti L.oli"IiiilslI\ drll lclte ot'nllt "\kwvs h ('N


1489-22. ( )1ithi', chia;ier the ost sle.Tl' h1o1s1s
ec. se l\('N 1 1;4) (C*NN 1,.4.3.2. .I and ('N 1517 

all with consistItl dIliiilarkt;il s 'h, ii both seasi,,.
 

it,' ili, hit isiile'ici'l liiii lie 

A) for1 liniilli o'lslolipiill. I to\% 'ci. 111C11selt 


Al]ioihi Ilk' Ch sel'tions the i0e1p oiaiiec lli~d ,..it ittritilis sitalllii] 
th.',o t0 e identifie.d anione tie1 CCoida', seIctions
 

(o0t listed il 
 [blhh' 7). Snic ofthe' Clite sCtus, like thoseC %ith atImid\iCniaths .elloss Ilesh has illanloliect+ tiliec (t,.. ..Y3(I)I tiiY4( )I thhi sore qilut\ as, st'aleh I.pesut.iiae;\ desse.rt of clones,. 

ios c lYls ,sl I 

select the iilot.o t',tiiiliiLi l , hiie \.' _lit\ lliltiIcaitioli trials, andItldistlihutiol 1t
 

All seIcted eloii.s IrIl the ee ntered in the 1985 adii eld trials tifurther 
ts.lltial inO 

illllattioiial cooperators. 

Conclusion 

()f the 352 selctions, 20 \'rt lurther selCted Mid sisllSC iitIlV CitllCd il thi 1985 aldvim.cd 
N'ieId trials. In gcue'ral. the Le.st (or elit) s Clctions had stable li cIls il hoth the "illilier and 
hull scason lY'l's and wCre als emIaralhicterii,ld b\ c0iisisi.ntl liil dr1 imteilr cltet.tt adl ield r\helative 
to the check cultivarts and hireediiie lin., 

Stability Performance of High-Starch Clones 

Introduction 

Four ad\laC'd Im.'ediiie lin's sscrc identified to have goomd starch yie'ICl potential in previous
evailation tioials Inord,'r to)de(trine tile' stability lt'rlriict. t' the.se loit's, aIsei'ie + ol'advanced 
1itals Werte CtOdiOchtd dtirill the I1984-85 siluinimr and fall eason,. 

Materials and Methods 

eCilttl enlrie's Wi%" 
with fotr Iocal Cillival+,S 

A ta d aieid Ill this experillent. lhis included fiMr AVRI)(' clMe coinMred 
as, 'h+cks. Th'lifirst snlillielr trial vas paii,.,d oi 28 .hie anod hIarvest,. mM 

28 Noventber 198-4. ile ,ecoind s+lier triatl sis,littd ,,1i ;1\ 1111d harveste'd oii 3 l)eeiiibr
1984. 'l'he fill trial ui the itlit h1maiid svas l)iihtCd on 7 l)ceiimtber 198-11 ind hiascsted I(i4 .InI'. 1985. 

Eiach trial itraidttii¢ed -mplete sit I\lock deiC,,in \%illi ltolls. tllit plots colisisted 
of Iwo 10-tIm-lone rosw"s s1ith rosw, spaced I IllLpalt tiid laiits, ssilhini it'rv. 25 0iii apt'l. Yiehl 
anld other horticulttr-al characters wvre recorded. lhe cheiiit,, sere Ill o\ idied withi satiple, 0f each 

http:cltet.tt
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entry for appropriate chemical analy,'ses.
 
Combined slatistical analysis of. data lr markctable 
 yiedh.l was done to enable the identification
 

of high-yielding. stable clones.
 

Table 7. Yield and other characteristics of elite sweet potato selections derived from
 
preliminary trials(Group 1-26) of 358 clones, AVRDC 1984-85.
 

F,1, Itlh' ' d [ atI)l., Ith' Y'l01 Ho I 'li;Fctfr.;1 
Iroop 

iri
,k% f (It'll
 

, ,4 -r '.1 Pil, r ' 1 ,r .'. F In,', , F S Z ,FF I 1, 1 11 ,:;iIotII' t111if 

.'o 4 

CN P)II i .) I .
 

CN 1 1 .1, ' .'1 F F - . 1 .' F 1 ]1 . 1 1 f ?; Y.? 
lI I N.l ! I ( IF ;'F,)' Y.I 

,CN P IS)P I ' , ' F"' F1. ," I I IF IF I F Y:101F -? 

C N 1.134) 1 1 1 '.) , 1 i , -lF 1 1 , 1 F 1 1 'r Y.0I
1 

FN 1,148 / S .' FH1 . ' n.S ," ' IF 1 F PAFF.F ()
 
CN IF)OH - 1 ' lr-F1I1 . 1 FI FF1 F.' -- , 1 1 y')
 

18o''F:N Fl,l '' 11 'Fl.'I F 'F F' , F'' .1 II F' Y I 
CN 1 ( .1 1Fil .' ',1F'i ' 'F '.) ' I''" ,12 F F1F F.). .- : 
1N I5'F I F'.I +Ii - ) *' .'S I 'lI 'GO , , I ( I
 
IN F ( I l .)FFd' I ' ' l "' '.-l f I I1F i, ''. F)1FFF ( iYt,
fP 

number pr fi ] I F .,h IFti) F. N - ' 1 r ( 10 I,."I r'., F! t l, I W',,. -i i i i i-,F, I l ', 'lllF'(i 

Table 8. Yield and other characteristics of advanced yield trial entries 
(high-starch group), AVRDC 1985. 

Entry 54 ,, Millror" ", t,kill fl1:h 
*'F , I, l FI+llFlf ( ,) WIW 13) F:A1() c:olorIt~rll 'F 11111111F 

CN 1028 P() :;. , l11 ,,1 1F 1) .)111 1 11, .1 1' F' I PA W3Y3
 
N 219 1 'V 1 1 I 4- .
h 1,1 ."'' 28 1 1 ii " 5
 

CN 1232F)9 1! )I) 1 i) 1t 
 2 if) "8 7 ,1 (519 Y2 Y 
airlari t F' 21) 1 iF /5 1) (i I'11 H 21,- 6 3. f, ,II Y I 

IainaF 18 , 1' ,';I A1' r . 1 1 I 0 W5 R,1 
IN New"l34 ) IF 1iI) IfG; 41h 21 5 21 t 39 113 I'6 YI 

1 o fI t tr1 , v '( r ir., v))~ r). tC o l l t I I r di t ,, W ' 1 1, w oi f ' ' Vk 1 ,, l m - Ic f fl(' , I l o hor i ', " ,t ( 1) o o lohI ( I p re fix ( I l i g h t 

Results and Discussion 

'l'a.,le ? showvs tile yield and otlhet +loltiullUrlal claratu-rs of the 'nrics cotmipared t()the chieck 
cullivai's. sas lr hut tie hrc-dingII gencral, vicd in the stulirier' ls than in tile 'all season: lilies 
largely nt)Ull1rorrlCd Ihe local chccks dnrin,- hs 'l'Aitailnhi, adVCS spriod. ()Ill\ 17 and TN 67 (not 
listed becan se of iinctillpLle ci 'icaldata) Itad ViCls iIl tile +,tIlllltlltilll that crc comiparalIlelilstl i , 
to ilost (of the bi)cediui lies, e\,cl)t ('N 102X -15. It lie secondtrial. onl, 'IN 07 and TN New 31 
oave yields that were ar to h o ' l rCdiriI lirlies. Ill lhc ll irial, clone ('N 1232-9the he 
ottyjielde.l all entrieS ccclt ('N I(12X 15. ,\itonei the check cilti onIl Ne,,, 31 
well is +Mst O IlI' test Ite S. 

l)rv Ialler of, trst hiCedil lire-, \\;IS Sirrililr t Iilh"i(t1Ithe Check ,'iltisars. ('N 10)28-15 had 
tile lowt.C dIrv 

ar,,. IN ,,ild.hL as 

ICe lCs. The starch 
lines teneId to he lifhrr. if not ,imirilar, t) that of tIhe' hi sltamch check cultivar. laiair 17. bitl lower 
than Ihose o I'(le 

illltr and s'llch COIrtLIrt ;illrll'tle lest CoIIInII thehrCediir 

oher chcks. 
Fig. I shows a eralhic;a rcprcsctrtliotn of m;ikeihl ,i.ld as re'late,d to Ile Stability ol clonal 

lei'>lhr'1- iliice. It thi,, a slra clotie \kss deit .icledtrial I hiC'yilit- ed aS ()Ie v 'ih hiler lhan
tire avsetage of all enItries (hoinrdetd ilt (Ile ipper' ed h\o ()tle d desi~rth Itll tie 1rand'r;rt iol)n lila1) 
and ,vilh a ror-rCesSioll cellicielit not statisticalh' diffrtetit fitlll k1it (houndeld onItle i)')r and lrwer 
end hy hall' a standard devialioti ahove and b)ow ) I . reSpe.ivCly). 
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2.0 

I15Tonn- ow 31 CN1232-9 

U TainanIBC: *N941-32 
4
 

.2 10 C219-t Fig. I
CN N1028-15 

) ( s/2 
 Relationship of marketable yield and stabilityo-/ among high-starch entries in the advancedyield trial, AVRDC, 1984. 
I05- 063-7, 

Tolnon7 J10 - - .t 1 1 - i -I 1. I I 1 1 -1 I_ _ _ 

13 15 20 25 30 
Marketable Yield C/ho)
 

Tile hiih-,,itIllw. .t;l-hj, , l(iihi.\,,m., , lt d lo kall inlIh 
 li hitl ,lIeI d reion to the rilit ofniI . A i\ c nid. lhie clon,. ('N 94132. (UN 1028 15. ,nl(UN 121) I. hll iiits reLi'Oll.The est Clone iillIll,, l\, .,tIi i 'ilIra \ II inthr e e, %iroitiiiIen,, ( N 11120' I Ih\'vt.not.d ill Tale . I ,,loi 
a,;ilaIntdl I lIh \t .,,lareh ,oenl 

c. , 
li ainllo , Il t 'etli Ine,_s. ThI l ,.[liebest e'tJti\li ',shMld he ('N 941 ;2 aid (N 121 I . SIIrCI OMtL'ill od ('N ') -I 2 i IellIII tril,
int,,..s a \;i liIhh.,lho,.'e, ('N 1219 1 ',hS A h ,eh ,lia tflcI ll. IIh,u 

hree n 
,v.,_.d ch
lid,-:.,,,.nlin a IhIu 11, ,I\L'; II Ul)IW ,C.hill 'a _L \i, I lddl\ 

it Iurt,)ieiholl lil,.'t- tl I [it,',\\.i of hi.,h \icl,,hI C.ildtIhuL 

Iiil. \t.,s \,ci \ hidh
,ntl 


('N 12.' ) b a\,i hto hich c,.himn,
i.dhm,' V,ll ie hit,,I ', ,.h ctllt;iiki nih\er. iseilati\el\ i ' h.inii,. h) \hihl,1,ibI
ii d -ti,:t dei l e i a\IiI hitle.,r ) lnnI a l o
pe,lo\i &m Ih,. llllllll\ l ill, 1 

l 'll itll tIperfilill!, a \clie. -i c li L'ilti tt\\ +,lv,,llht IWIil . I.as,+",tlk L'tIli
,. , '.,l
Co'tul,
d he I;U \ ';iss C Ilull.',il ;,lsf\UM h,'"I, ' ' IJL , iivtheseC t"ts.illi'ritt chie lhe niosIk ssa liiiiii 17 i,hi1ieWitldeth %e,.\oi),,,1\ ill J CMs11H tnlIIIcni " ipled. e\eeptillfile. filst',Imlrllli1;11.
 

Conclusion 

1Interi ,sl \rFielt, stuli it\ tofie tit',l.\ntill 

r iCM ('N 5. hi.Ia ele,m, o\Ml 
lhe hst pi 

It t pts(M. i 111X\ hh i iitOlih ih't il,l hihl O i&lh . .. (128 A, -'OIlIII.Iloke0CI IL ,lIChet.ek eiullivas,ended to Ila\.set ld ; ea e or bht ,,;t%el \ iclils. I MS I iitl ',,, lCt.'T I, I \allsobtaiIIeIL illIme.Id v'erse: simim1r seaon \\hli i cii l - llll , id elil l po uil\t l ,hi,id L.elioI litI hIo ,-line1s. 

Performance of New Clones in the 
Advanced Yield Trials 

Introduction 

All selec tioni,, lutnum [Il F~i'lieiimnmir \ ,lii trial, J i.i litiill ci.'.'I in lie ad rili'ed \iCI trials(AYT).Siii . sweet.l,..liittth i , ar\ c.'.i.t[\ iIn pr riiimltllll i ,Vicoss 'i\ill ItIIII'It, lV'A,,Y's 1112noI'IllialI
.rrid otl fili l
I'is tso oI(Ih.'Ihele Leas.o, Ill.tI' iitmii' ,iuland ,pr0 )ait A\V I )('.lhesi.'Ietal oLfntl ldnli-i' cmhi ll'i hi',12clil tilh' a',P, lof 'e .tL bi 'Id111.liiu liIE ,Il filne AY I'Sand e'rlier trials and ait. c'hit'rctl lli iOitiilcilnitill Irials ill TIi\\;Ii. li1) j8 ,5.%%c eared tiltile AYT trial s.ies oii clou Iithat s re+;itl\iIetl Irmm the l9 4 I IYT.,iid A'ls il orlemr it,,electtle new clones for incusion in tileI1980 iiitilocittio trial,. 
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Materials and Methods 

till 2') ScpIL11I77Io IIX ; Illk II;Ir7 CNICl I 7 I .\17, LII i tINk INIC-11\,N IIll lj/CiI OIIIIII C hkick~\iIIIIlIlILJIII1II(IIN 
l7II7 Ifo I".Ict!lII \7,,I (%N.~Ill8Il,. \7IINilI717> I IlIihkIkkCCIl 
h M\'N d1ld, 25' Lill I)CIVX(.l,7 1.1. 7 1 I777IIL14M7 I '.I71I1c, LLIct JI.ILI 7 1i7 1i 1 1 Ifl11N . (;[()il1) 
Adi11d B ,\,Cl I 1111111\ kILNNI I II I I '.I~klt7777NL i 711I1, , .L77771l10 ILN~ILI777kIL)N.I'7~ILI 

(oiIII7 illmkll' ,UIII\. II 1 ,11kI7l L I7' LI I iIi N I ,\ IS ;- ". !, IN (to (k7I7( it1 1

I) ,,CIC IIIIINIII~iI ILL>! I\7,IW ' 17k,711I 77.N, ',\,, XO! 1 1 I I lillic"17'. WIN 7LCII\C I\ IIL 

L'IcIII7I Il 'l 111 ,7 II7ml ~1 77. ): , , 'j ' I ' l I I 'l 1- 1 ' 1 i I17..771,I .77,7
lk" ,.1 k . \ I L IiL 

lL Ilc P)NI 11,1 \)LL,IIL ~liI 011. It,>77.7. 11 ' Il'i o'777 k I 'I ii c 11.77 1, \' 11 i IIN, "' i 

lLt NLILkI,777IN \ ,k 1' kII\ I It 17717 7777 777l 7 1)[11111ll -.11 .' ', 777'. 11111 

IL'. IIHI II7I7' ,'Ik ''1.\7,,7, 11
 

~' m l7\ 17.7717, 17il/M117 
IIo '7 I-) 777,!L' "'It, I'll (17 ''I7j> V\ . '1.'1k] 1). ILN17 ~L',. 

ImII IItll17111%.%'INI,77l777 ',, i7 l7l 1(ikN ' \. tll II77, " t " li,.111,'11., 1 I I h ,'1I7NINfol' if l Nilltd711 
1071Ill 71>1(1\\7, \k7,,7lIh It.\" Ill '1 1 I .777 .JI777 I7 


7171 )_7 \I77L'Il 111,1117 ,11 .LI 77 i , I FN
 
'I \1 t N71777777,7 1, %\7 C j IN.> 


.11,11 1\7II7; I!,C I.7 Ill 1 1 111,11', \\7'IL 17IILIlw 

\~) ,'rIi1,1 1 77 I Iw. 11 l11 I )Illlll cd~ , 711,9>117.1\\ 'IL' 1,11xil llmII 
IlLk !Q'-~ "[11,7k1 II 1'lk \ I,tiii 11177I,,, Cl77C 11\ l7,1,' l M17' I> '77'Ilj7 (I

7I7~ ll I " i l , 7IININIL'7 II 
11111 'FL. NL cd,., \\ ll ccL tI ~ It,, 1 L' Iik-N tilI 1'"', - I) ( . , I I()IN I' _ A7,1 I"\ Oh1, ;7711 1 H \\;IN~ 

J)IIIilm d i llktlII)II ,i\I, 7.7\\7 , I\' c >k *'N'IML 11 l l7[l' >'IN ,LtlI\;I ,It1 )tl )Il; II!,k 

Im\ .IN: I I7I7I \.]l l,771NN7,I I I I l 'LIII, I llklLL'717L '7I , Il.I'mL ,7 I 21 1)' \\ '(\\\ 1111 .. k L7II ( 

( I,'I 7 

11I Ii kL',!.16 1 IN ImlL'c .IIdIIL' P)L'1 I 1 2 11 


(iIII~ '77INI IIII L',7III7,N 7L 1177. .1, 111171 I)C\J1111 .', 11, NL177I7 LC11I\ 
.IIII .II. 7> 1 L III N .k I I IIN 7,7,CkLlI L, k IIII I Il 

.II\ I l p AII7LNL7 ill I I)I Ic (mJm td \ l)IIi vkSk kk'>W ' 1 )1.U
1.'1L1177N1I1 I08 >'Lill' 11 I"\\I ,71 > l7II' 1717 illmliIIL'II LII IlII ;ii'77w IINjIL KIII.I i\,'' 

Results arid Discussion 

I.I7L' 1).111IIl0 N71117177,i Il i,k' 7 III 771717 hILli L11.11ICI I'lIIL N ()I 111C kIILNNLII NI1IL l\ 7
L' NLIL'LIII)II' 

11l;11LI IIIIMIC(I \,CLI I1 7,1111 [lit' kL'IIk'' kL I 711IN Ill HIc )N I YA , I 


IIII -I llIII7 


',11 . I aIIIl O c III 711IlL1. t,kIlL 

flit/' 11,11 ;111\V 77I 1 1 771 III I7l'7l ,I A7711777NI77777 1777I i 1711I,' 1 -2, ;. NLll 'N I'IIL 

IIIII fl il .711111171l L ' 'l l k IN ,I C I ~J I k ( 1 1 )~ l i ( f ( 1\ I l'I I I ' l ' i k ' l k 1 1
 

111,III 1111L. IlL'.11t, !717 B I7'.l777'.i7I7IL, 7717
kIl I H171\ ,1 k IIINIk ,IkL'( I h IId.IIkIIL'II1 

Ill L LL . -I, C C1>.771l il, li7I 111 l ', L7 d 177., I(m. .11', '711,70 ILk7,7 L'1fli 1.7 .7 I,i flit, 711, Itll 
(0 3"1" L cNNL' I.IL I)( (I )1) , ) ,\\ till' i ,I,(1l, ( \ LII I.' 7L 11,1N l, I 111 .111 1I'11 I IlL' 1 Lm ll 

dlIllWHi2 IIIC (1IIlk N IllI LA IlN il 1 .\i IllIII1cl >1,7 1Ii , 017L'II77 \k177,11 i7Lk' ILI77117 L'I,1I IL'Il 10i 
cI l'117LIII II I pc L7 11 ,N. IlLk'N7IL','17777N \\771, ''ICl' 117 NIIlCL7 I ,'IO lL 'ICI..T LkIII,II . '1.l\L'Cl)I 



Table 9. Yield and other characteristics of promising advanced yield trial (Group A) t 
entries at AVRDC f 311 1984. o,, 

Entry Market Yield (t/ha) Dry Matter Prot. Starch Sugar FiberAVRDC Matou mean (%o) (t/ha) Root Characters'(0.DWoi (2 FWB) - _D,,B)- u nif. size shape cr. sk.c. fl.cCN 1423-438 38.0 a 47.5 42.8 27.3 10.3 2.9 17.6 14.4 1.0CN 1419-139 30.2 ab 40.2 G %I MS none 02Y3 Y302352 33.7 10.2 4.1 21.3 12.6 1.5CN 1108-13(Ck) 39.0 a 51.1 45.0 28.1 11.0 
G ,M SS slight R5 04Y34.6 18.7 12.1 1.1 FAIS 35-2(Ckf 16.8 c 54.7 35.8 26.6 L MS severe 03Y3 03Y34.3 5.S 14.6 16.9 2.2 P S-M SPTN 66 (Ck) 31.1 ab 47.2 severe 06 0639.2 31.4 9.8 5.4 18.9 10.1 1.3 F L LS severe 04 04Y3 -cr = cracking sk c skin color, flc flesh color. G good


SS = snort spadle. 
F = fairP = poor. S -smail. V. . medrum. L = large. MS -- massioe. SP = spindle:
LS = long spid!e SP spindle irregular C = c'.Imnorcaj R - red Y - .e.'oc... 0 - orange.Increasing co!or rte'rs it,rdcatec b, numar s ii = hght to 6 . er, intense) 

Table 10. Yield and other horticultural characters of promising advanced yield trial
 
(Group B) entries at AVRDC. fall 1984.
 

Entry Market Yield (t,ha)
AVRDC Matou mean Dry Matter Prot. Starch Sugar Fiber(%) (t/ha) (2 DWB)(% Root CharactersZFWB) -( DWB)- unif. size shade cr. sk.c. fl.c.
CN 1423NL-3 32.1 b-d 36.9 34.5 32.0 10.2 3.1 20.6 12.0 1,2 G NICN 1423-170 36.8 ab 32.3 34.5 28.6 SS none 03Y3 03Y3105 3.2 17.3 14.0 1.7 F S-MCN 1424-36 33.6 bc 44.1 38.8 30.6 MS none Y1 03Y3103 3.5 18.8 12.8 1.8 F NI SSCN t108-13(Ck) 42.8 none R2 03Y3a 47.6 45.2 21.0 13.2 3.3 20.8 11.0 1.0 FAIS 35-2 L MS severe 03Y3 03Y331.1 b-e 23.6 37.4 27.5 8.4 3.8 15.3 176 1.9TN 66 35.0 bc 50.9 42.9 32.1 11.2 

r S-L SP severe 06 064.3 19.9 10.4 1.1 F L LS severe 04 04Y3
ZFor footnote, please see Table 9 

Table 11. Yield and other horticultural characters of promising advanced yield trial 
(Group C) entries at AVRDC, fall 1984. 

Entry Market Yield (tha) Dry Matter Protein Starch Sugar FiberAVRDC Matou Root Caracterszmean (%) (t/ha) (% DWB) (,,7 FWE) -(K DWB)- unif. size shape sk.c. fl.c.CN 1345-8 48.3 ab 44.2 cd 46.2 34.6 16.7 3.6 23.2 11.3 1.1CN 1407-8 54.7 a 60.5 a-c 57.6 32.2 17.7 
G L SP Y4 Y12.5 22.3 11.4 0.8CN 1310-5 47.4 ab 56.3 bc 51.8 32.4 15.3 
G L SP Y4 Y24.5 22.2 11.0 10 GCN 1232-9(Ck) 51.1 a 71.3 ab 61.2 28.4 14.5 

L SP Y2R Y23.7 17.8 12.7 1.3CN 1038-16(Ck) 47.2 ab 47.0 cd 47.1 28.1 13.3 
G S SP Y3 YI2.5 18.1 15.9 1.0Tainan 17(Ck) 30.9 de F L SP/I Y4R1 Y3P135.2 d 33.0 26.2 8.0 4.8 14.0 17.0 2.8 G L C R1 Y2

ZFor footnote, please see Table 9. 
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Table 12. Yield and other horticultural characters of promising advanced 
yield trial (Group 0) entries at AVRDC, fall 1984. 

Mmlk(: Yfir ld ll~l '1 M''th.I h ' 1w+li f-lt 'll Hool~t t \h'1)ll chr',"" 

L44 rV A VR ( ' Mitlt i o lt ll I , hI "" , W t tll " 114/4," hld[ ( U ( i c
I) VI44IWI 

CN 1388 / .1) Ado I c .1/1 A.1 1 -1(i .'11 1(4',P) I P1' r4,lom Y.1 Y2
0N 1.10)5 1.1 4.1 1 (4 )80:,i) "1 ) 11 I .1' . 104 1()i I I(,1 t Y.I"P Y:)
CN 3')3 0J 1 1 ' 1. 1 I II1 ' W) ? 0,44 I I 81 " I I so l.; yI

CN 10:38 16W ) 4 6 ; cd : 1 0 I) 8 ( / r, .' I 1 1 ' 
 MI MS Iiilt. Y,11?1 YAPI 
I'lliII 311' h' :/ 1 AO :)H.81 .;8 .1,S Io 1i 1'' I 4-u11IP Y2 

IIi the (Group iiil. a IIUI r11l i I0.' N CO8MI, UCd I0 1lie C4hec. k ,lI) d %;IN4IN.'I\Ctl '4(114.1H4. . 1 'A '. 4 
S4ClCC1.i4n, lCnICtL 10 IIC' li,'h1Cr 11\ 11111Cl MaIICI r0lh111c1iOil, l \ cl 1I4'II. and I C1\\rliberI C44lIC111 
(':iIble 12). 111lI4ductii\ it%. Illo4 ill ic wu'4c.c'i41 ColliilirC I l\4lhIll-\\ II1 l" h 11 \CidinL, check 
cIucs, (AN 1232-)l 1M138 16. utilIc \ itld u hilii.\ ill (N 1232 ')(.>pccial_} ill 1IhCARIM1)("and (N 
trial) \\a" illI)rC, Ipaclil1 Il ll 11lh.W, l 1)g1L .\N I ,' it ", dl L '4r,,C1'41d Il I 13. I-. I'I. m id 10. (;C1ncril4.,, 

yiolI , Ill ri l.1 m 4\ ju4 \4'\ c4.4 c\ l,111iitl,, (\c4 4 hIt u' 11 iI Iil ill ItlI Il0 \I\4Cl 4ll.lt lioll4 h4 10 1lM 
"Il 4\.o11 :illtI dc \c14plil4l l \' I1. Alilll\ %\\ lC I;Hi IIblt llw c Ih'u \yoICCli11iCAl .W'C ( llaiil-'lA H liciiiiiidd441,I 1 l ktU( i 4),(4.'.1(4
\1M I 11:(4I 441 %%ii'ilM l1CCiRl 
hl.rlH4.' 't4. inI IhII 441Iii. U44ll.(4(4414,11ll4l I4 1114.i\l.1".t.14441i' :i1141111Ih4.1li .kk .11il1li 'lr'

O 111 dl\ 1lCHt l kII 'l c4i4a1114 

Table 13. Yield and other characters of the best entries in the advanced 
yield trial (Group A) at AVRDC, spring 1985. 

[Itry Mi k IiIh r'1,l't Riot Ch, 1 
y'4 l (1/14,) I(4 I (lIit.) tiltlf "I/0 S iil4O I.c . 

CN 15 1 i 12: 1()6I (,1 G M SP Y301 
CN 1525 1 '.') 632 f S M MS Y5
 
CN 15)3'-2 II.1 (I1 S M 
 SP 04Y3 
CN 11 -,613 (c k) 8. 17 5 G I S S11 03Y3 
1N 66 (Ck) LI 75 I S I S 01Y3 

"444 hoollot(, 41h Ul ',w tthh 

Table 14. Yield and other horticultural characters of
 
the best entry in the advanced yield trial
 

(Group B) at AVRDC, spring 1935.
 

LEnt1-y Mo k)t1ihh IRoo4t Cha racters' 
yleld(1 m44ot .) ill(f. 1( J,hi ) (.C.(t/ii) (11(4 

CN 1510116 P8 ).) ,t ( S IS 03
 
CN 1O' 108 ((Ck) 1 / i I) (1)3 SM, SP' 3Y3
TN (6(G (Ck) 8('h (, h 1I4 P SM IS 04Y3 

Table 15. Yield and other characters of the best entries in 
the advanced yield trial (Group C) at AVRDC, spring 1985. 

Elty MI k l hh R(),t -i,1Ifiw ('t, 
V41404 (I/Ith) Iw)4t (ro ) 1111f. '1 C 'O ai e tilk. c. fl. c;. 

CN 158922 1. 1) 1 9)4 1 (3 M S,5 Y3 Y1 
CN 1508 ( ii 'It96( 5 SP YAR 1 Y2l1)I; ) 
CN 152.1 () 1(.1 ,1) 8. I G- S M S) Y,1 Y2 
CN 14819 4.31 10.11 41t) 1) ) 11) SS6 SI1 Y3 Y2 
CN 1108 13 (Ck) 1,1.6 ,I 10 ;I f S SP 03Y3 03Y3 
IN 66 (Ck) 1.5 . i41)hC 51 G S I1S Y4FR 1 04Y3
 

I For tl444 lohe, ( .
14h- l hh ).4o 1 
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Table 16. 	Yield and other horticultural characters of the best entries in the 
advanced yield trial (Group D) at AVRDC, spring 1985. 

ENtry MIii ketiAhh: Rsoot (.hiiracters

yle!d (1/tlI) numt(Sil) rslF J
i si slialp s%. c. t1.c 

CN 1345-8 l3w , . h SI SP Y3 YI 
CN 1438 13 1 61 1 '1);1() SM S-C Y3i Y:?
CN 1108 13 C,1) I( , I S SI' ();Y ()3Y3
TN 6(C C C: ,6(k) : (i( S I S Y.1h I O1Y3
 

/For [oi' itu ()hi i ',! It ,,
 

Table 17. Yield and other horticultural characters of
 
best entries in the 1985 advanced yield trial
 

(Group A) at AVRDC, summer 1985 (AYT-l).
 

E-itry \ ,1i k , , t lhl 	 P o ol! ( ,illr, ( ,rs " w'ht (1, 1 1) 	 filmh l m{) 11i 11 llll6 k-.ic~l.(: 11.c . 

CN 13,1 1I , 1.I , A Y23I YI 
CN 1,123-.1. iw 5 I" f BI1 Y3F31 Y40:)
CN 1,1: :)11I1, h( II.I Lit ( 03( 11 Y4CO I 

Ok,II i W 1)CN I I(F) 1 03Y ()3Y3'
CN 1L),:1 ) W1 0).' 	 I: G Y3 Y 1 
I NF0, (Ck .i) (If h i F Y4.1tI 04Y3 

fiFr fthlljIit .i lit,i- u 1h,iih''u 

III (rtll Ap , ll i i 1F ilt i' l l .iilltFI ;llll Ct ti . Ilk' Click t' lli\;Il ,F l hiC I3). ()lik

,2ih L . FN I... indFli Ilisl ' tl l I) .II Il i F0 lit
('1IF I lt iii , iii t' F CliIttl diS ;i

(ICSSC'li LIpuiis I p ill i, ii iit';i l t,iii ilt iiJk!l F)t)l \'it ii iili li
Ill (;lll li 	 l Sm all it illiu itllli Si/cl rlisals,I I 'l',llHI ( N I')Ml 1 10. lll~ tM l IILk' 1,ilt' I, LI(It'C Mill] l,.' d '_)4Wd rViOM 

LA rlliI Ir I I t hIl t'L,1il I 1l l ]1 I 1llN )St, I i Ii bi Mt )lIdttti)11 0i (is 3 tIF;I CS, dairI1 
Ill hil 1 ileillit L i1 it Llii i INii6 lii li i,, ii l;i\ () I h SC ii.I(liFF 	 .iCiIS M jtItIClcdTN 

I . h I hllit(it II Ill ilt ' ( CN" 1)lI iiil. lii IItN IU I ;. ( i ild 	 fesi'\\;IS \ '11h)\\, 	 il)t1iCMalil'w iilkc III ht'lik 11 ( 
i (llI uM1tIili l e IlW ''liolkliII (Ilk.\ c(lt l o.llh\ 't t l O 11;11 (dlh[~l 


,'AS 11 1Ilklll~l: c' \Ip{t kkl IIif ,1 k I) l'Cd 


CIhI -' Ilk' ClicAc' C]llli'k. 
iH l I Ill(' XAIiillit'l \ tCIt' ,"C'lltiC l\ I(M\ hL'C'illSt'l)[Itl cl c 

\\121 SI2litl 	 i l siIallt iiiili lt'lnI wsill \ lil .iiii '\ iFlIli ' lli ll ill lit Slllllt l Ir:ii S \;i ;ilsuiVCYNSOL' . AtmImill lip A. ' - ',I\t' l -I ' ik,1' \ It'ldl: 1)I(11 \ iC'dCLd\ (;lio C'Nl 134. ) 1g c lhtlc',ll, 

( M'cr~t,. AIH;'liidtIc' \ %),, i i nil 
I SCliC.ldiFisll N ll till i td I'hSI l sl ill itililm m m N mil i . 

ll file\cl Al ll'iw i Itc i Sliihm cdc' I hc cl'lIlll Il 17). 
(111 Mil) i I I S iiiiI i ow lit liiie 

eldc' , ill il I~ ll d lk1k " illl 	 I l tl h ill \ , Sc , I%t'lllk ll Cl, k ill c(> ill l\iit' q \%c piii railk
 
betteI i~lll l (Il dIll', ', l;lll ll 'l ] I llll((L kI 
' I)d IM \ lif h ' 1 1M ICS\ Ilcll (1It 'tlllA ;l k.'r"lll l ' ill a c'lk 

l it'hl/ . il' i l l i i l k'is~ ~ auCIll( W\() StltciC4,1MI tilUtti iiisjf s litiI \i tail lt ii'M IiI) I . I 'llllk,1tllt s " d1llI ll \ WMl~d \\i t'hsr lihii t iil ll 'he L I k~lhlk' 't' ()Iclis ;iis.' I t ,h1-''l lA' I')). 1 ic."C'. 
('N 1517 1-12 Ilia\ hli tc lin.l i all.~t\ iht' I1L' l V il',llillll 11,,\ 1111'Alhc'caiw i t hel dark owlalll c 'l 
(0 ). (11 1(,. tlCSII. It dkl i, SliI \ Cd' 'Cl it'AIl :Ik'k'k'll I), H i 1llcl At , k-1i1' I i il\ il ;IS !.()()( l lr i'iii 
Ioll [ silc., ;Ill tl li11 lilillit SiI;llt \ipk, h ILl' t'll hiCIdL''d 1111i lld~ ill 111 h t .,'l !}CIA )C, k'tLIli\M Si 

Conclusion 

Iiislj 1St' -tiiI'tliiiiI iLlife"h klAL'Il i' ill h 	 I [h ' F SniCtlilllllt- I i J 
sFllhii
11111,1i1k.1

St
l 

I t lltl s t' L t'il tliiFli Ill IIii,S[ ()ii IIiIit' il ] " Ilm ii ll li ic 9 mIU hI l illt'i llI Ill lii 'l(;Iil t(Iril \kill 
he C' il diI 1 l . ()llt'(' 111ItC '\ Ilil t(lIlI diC I\dilIhIL' Ilit' IAlltIICIW S L' 'lli;I l\ 11;1ih \k" hI( ;i\', lil ;I 

;llltl~~~A 	 t11lMiIll t h lo k.lil! &llIiIAt' ItiMiAlSt()I) lilt''i It I L-llli'.l 

(I)Ci llM 	 L MI 'ltll l l ll t- \;,IS%hc' k m Ill IlW' "lll1l1il tl (il"l I)L'tC;lUIISC (dl ad\1'lk' 1101-WV121
Collldilillli . \V\"Ll' il IIi Clll' i i % tiS diS \C'l\ 'V iLk'ill the' SIll'IIl'' dl SHild-' ii IK I . P I Illltll ie'dll , 
I IC' ' i d 1121,'d't ho It'Ill(tc'kC II C 'llh ll~ i CHll-'CI oi \ c\l illlctlili lli Ill qlc'r i ltl',l c 11 CIh''ioll 
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of oltstalldlW cloneph ole elleive. Iii aarol Ild I.SUojI as in he s\\'Cel pohtt)oIreding
field, pest lllimllIael il will have ho bec -,ivel mior Iltliion ill I986. 

Table 18. Yield and other horticultural characters of promising clones in 
the 1985 advanced yield trial (Group A), summer 1985 (AYT-lI). 

/Entry Miu ll i lootk lt t tti 

CN 15 1 nt'93( M2I2 IS )fAO Y2CN 14423 22 I68 , ( S M SS Y2I Y1CN 14,892? t / f , ( - I, Y27 YICN 148-4+ 1 h448-P (1 5 ?- , ('3Y2CN 1532-'3 1 I /' ,S t S f' YI YCN 1108-13 ((Ck) 1,I:±2 1I: c I SM MS (WiY' 03Y3
CN 1232-9 (CkO.2 : :) 1 ( ' YII Y2TN 66 (Ck) 01 ., di t' SM I , (Y)M I (}1Y2 

,For l iollmh. hl' , I , 

Table 19 Yield and other horticultural characters of promising clonesin the 1985 advanced yield trial (Group B), summer 1985 (AYT-Il). 

I FItryl (tilht) 1utm I(II) 1111t 'I/(: J,, )(- k lI.c. 
CN 1510 !) / , 11 , ( S M IS Y.1I? Y2CN i.. / 112 21 , ].,.18 IS {;tit 03(?1 05CN 1108 12 (Ck) 2(0.8 ho: 1' h)ic G SM IS O}YA 0}3Y3CN 1232 9 (Ck) 12. 01 1 96 -G M SPI Y-1 Y2IN (GG (Ck) 12 8 (1I 109 hd F M-I ts I(12 04Y3ifoloh lm}i t l', t ,w ;! IkiIhh 1} 

Stability of Protein Content in
 
Multilocation Trials
 

Introduction 

'Tlie distl'ittlhioll tl' svc.t pofluT;I.'rl'll-I;lI l hi il)tilIld;g op.l'illls hildmlered byiill e Il 'ereatly
Strict lillmillille. re'-ulatiosll ll l l e i l uitli .le i ,,.uIeilsts \\ lii} fl lla ieih lsi\ e over&tie pol .ssbil itvoIl iIIrdtlo'iii dilll ull l', sts ;iiiil as'" t( WlJs llto ; ieiil;ir ltll . leul, ,,\V 2l {W, eetL'ulot~it;Ibrecdei.s hl\C I iltres"ole It to i il I;i\IL l ' \s+%\lettlhin ,h' \1\ieitlI] stable e\Mpilir 
10 ill, i\ ill1.4'. hI 19 84 , IhC jl l llll to Itll lhI' iiel}lAL telmu lhs - III 'lui;Ill pk;i\ MId i o-tl kul\iiI ,: t.iL(k lll l' ii\ i i i it-,ll C ,L, Ill 1 ILl ~IV-IkIIl I L.'ttI( l ,,.ll\l' IHI lIIIIII l , Il) I\kt III;lIIli I f_ 

', seLiils \\; s r"leI i teI'd . Wl'iti L'i ll e'l0 IId I t hL' +itlbll llill i/ to' li n listl \ eI;t" I p It. ('tltl i;ll-S

with pl}t ill colcilli, I IkIIu I I1t 
 (l WI'eIei i ll ,t +sii,+u',hn.bl dIR r0t01ul;l., ll'V iCeISSl t llIh i 

elvisllilellie'i;ts is list} iilijtiui iult It I I 

+ 
t
 

, 
A Is Iiii.1 u'1Cl er.tiuuu . The es.'lts IlVu ll the.I I ) iil htl l itillal 

,t1iiil 'TI' all;il'/C,'i. Illeret r, hiristiaIlilt\ 0I 1ll ht'lll ('0 llt III ;ll,) sielI, 

Materials and Methods 

eiiCiIThieC n M)CCdilli,, uL.'dIsl ih'li I 8,-(I,3 ilt lioliatiuulils,, \_'ei dkl (llnCd inl Is rIlllleilleport.TO Sntlillllli/ . ai thtal t IS L'IIIIesN \s.lC teted ill II ' 'LItIIIIIIC ,illd/il t:1ll SeLIsoI1'- ill lilln..' lo tlolmS.
The rallnoh lii/lld 0Ijim plete, lhhlu'lk lsiuniS l h t\\iIM elOlie.tii ssI N,, Ws',l. ht si/i wais It) i1 + . 

IF l l C t-'t ;IlI ,15- t\\tS tlliei tials V,tseli ;iid 'lil tli l cotutl not he nll uldcd ill List veCll"s
yiCld ,tability rlelut. Ihl\\evcl, th Iminlbel. futelitlics \\ats cvCe liIIl\, rIe uled to I I \with cullilicte 
pl'lcill d ll; ;vihlh.,.l 
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Stability analysis folhwed the Iregression ilethods described by Finlay and Wilkinson (I 963) and 
itodified later by lI~e rhart and Rtissel ( 1966).: 

Results and Discussion 

As expectctl, pirtein Ctltent varied greatly aiirliri lo atitonis foti 3.(01 t 7.2,1, dry weight basis 
(Table 20). The most avotrabl eirimients )lrigh protlcin expressiton \\',as 'itung. Suilin, a
Taipu ill poorestl virt/ntlcnts Were AVRI)C and 'auytian.that ortder. 'lie 

Table 20. Protein content of various clones in the 1983 multilocational trials.z 

Ditty AVN 
DC( 

AVP lIm
[)(. poll 

01hr 
I 

Ik lok Inno I'i I'll 
v u,111y ,tH,lllhidr!t hi',l rc 

Pelgr
fill 

Sui 
hm 

Variety
MW a~ll 

(1) ("1) (I1) (GI) (3) (I1) GI) 

CN 
CN 

1108-13 
1028 15 

-1? 
410 

.1.0 
5 >) 

. 
1 

.1 

.l 
.1 
.11 

.1 1 
( 0 1, 

' 
.? 

G1(.,1 
il 

4.7 
5.2 

CN 1219 1 
CN 1216 10 
CN 121)1 1 

3 
3 1 
3 0 

0 .1 
; 0 
6 , 

i 
6 
, 

I 
,1 '1 6t 
. 1 6 .1 !) 
.1 .1 -1.1 

.11) 318 

. 1.1 1 1/ 
1 , 

SO 
, 

.1 

1,0 0 , 
11 G. i 
52 6.1 

5 1 
5.O 
5.2 

CN 12202 '- 1' IL 1' 8 ,1 1 5.19 4.6 
(N 220 1.1 A .1 6 1 1 . 1.' .1 , x 1 .10 5.5 5.0 
CN 1:)0 3 
CN 1220 16 

' 6 
'0 

.1,- I ') 
IL , 

' 0 
", .1 

,1.' 
.30 L 9 

. 
50 

5 
51 

46,16 
5.0 

tAN 120.1 
CN ,11 
1 ')1N/ 
[ocltilorlMom 

1' 
2. 

.8 
31 

-./ 
-1A) 

06 
, 

1L(1 

,I..1K 
.! 

.1o 
,1 

10 
. ii 

. 

A 
1? 
31 
A1 

,1 

3.-
.1-1 

0i-11 
.l.1 

4 

G1:8L' 
/ 

0 ' 
1 2 

.1) 
,114 
1 

G08( 
.tI1 
!) 8 
G 1 

4.8 
-1.4 
1.2 
'.H 

'he vari;rtitiir illtir)t[i ll rirrii lo dfidl 0 sIlnes ri1 ,ol'tiilelt e stllstM rllial Islrr illt u V 
CriviirirrrierrtsAs a ll e 30)1 c,11hll1h111tjillellVilollilllls . \, ;tllilIL lc I Z 'I thIailil 
llt il_I.lll \\';ts
arIer0 IJt. (Ile v iri;rtiiir iliiiiietl elteowsl), Iiirr'ta latatuil~lg 

chies. Protlcin 'orlnt ric eil I ii -1.2 ('l.iirimn 57 r5.2' (('N 122 I-I) \ili il overall aerlage 
of 4.8('. 

liv. 2 slhowx ,lil'iclalitishiilt ploti) ,t1la the c'l1uiCs illtilelc' nlitelnt ,tlll ilit\I il1l 10112 inltiluCaltiui 
trials. ('loiles k'irh ' -i1e e almi stalll Cplterill Content acr'os.s erVirIrCnIS weIlrLfinedI lStho0sC 
falling illtie shadeld It III houto [i .Its hillitre(orll r . los 'l is h lunldl h\ tIhe tp)'r hinil of 
the asera c ploteicoil l Iiearll l ric ev,1 ) aird lrteeretrl 3 allaitI iation its io' c' efl iernt is of] or' 
abotli b .- I (1 oic sluirldu'tlrleialtOn). 'I\\o c l C,. ('N 1229 14 and ('N 1210-Ill,. fell it this 
icritn t' islrarCi' ',tlhiltlv arid h111i,.,hhain era dtl- tii uilrIt.t i1a elo l 

T'wo Juries With the Iltiigliet seracW luink'hl trt. ('N 1028 15 ;idl C'N 1221 I. otiltell ru.iie 
1te s,ablC rcio Ii. 'Ihre I L'itcurlcd to lihasL- lliclh pro rilcotlit'li Iri avorible. collrlirli l buli hi llv 
equal to or tlo I )ri I h n I isC l l I Lr\rirUillieitl \iN ila ti\cra tire rafible. 

e (N It2r irii lp ttrll eOrirl t lri)S criitl iieits()nlife the r hano (l. IS d]il riot \ri\ so 


h,\'a e~, blrh 
 c i\ I ullll 
(s.(l) was sr inific'rnt. irirkii 7 it reltiet,,h untable Pr thre tra tillOi titnal lnsiderairu. 'N .i57. the 
local elieck tultiviar, also ICIlel to lraet,a Iairlv e-'urisit proltin Corntertu. btllits ivCrl'e 

its indicated b t'rIh' aie Icilss.,io c lte~int It.I lo L\\ , its dviairtln r'gl'CssiiOll 

pl'otCin 
euttelit w's liralls lowei thal that of tlieninllof all lte elonres. 

Conclusion 

-ll oiill1lr tha.i 
1229-14 aid ('N 12 I( Ilha high, 

vatriatlion illpl teill e,ni rllalllltl ellts \oiln urelostblstrnitiall intring -ltles. ('N 
stable protein tciter. ('-N 1128-15. a high IrllCitll 1, hNItad 

N. \\'ilkin 'lli' aFlnilay, K.W . anid ( m .a nId a'o0llif h llllli llhi n t'll;Ittilicrh .\UrI ArgliL' RRes.iit.. J 
1-1:7-12 754.
 
tlheilimi. S.A. and t 9L . '.Iuillt'lIl ku Iu l'.,('rotl (:.0.111.
W.A. I t Stlhailil) 10 li lti-it SO 
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1.5 Cl' 
I .-C IXi, 

b-b s 1 CN1221-1_CN1221 Fig. 2. Relationship between protein content2 14.CN1216-10.0 and stability among clones.9 (b) b-s In the1983 multilocational trial. Significant
e jdeviation from regression is indicated 

W *C102 by an asterisk.*CN1O28-150.5,] , , , , 

4.0 4.5 i 50 55 
Protein Content (%DWB)
 

consistent protein Content across 
 locations, bul the deviation OItieICS froini its regression line wassubstantial. TN 57 also had stble protein coltert il all trials. but its ;iveraec was generally below
thle Mean for ill C.lC I',ted.

The appr-'cia lc arialion inl pro(tCin cOIlt nt oCbsCe.Cd in this studyN corr'orates prcvious reportsahot the (illicl \,ot .ipro vill'. plolcin cotellclt ill an.\ hr-ceding proLriLi. At best, the clones mayha'e to be sceclte(l t01 highrly h i c trslite i [lie lo;ns ith ,culection Ir high protein content
lCi'Cd Until betterthe iL ntype)CS, coul Ibe, rcpleiCated. • 

Selection for Early Maturity among
 
Advanced Clones
 

Introduction
 

Sweet p( tato is generally : hilte-matuin1- eo ul is, Ihus, 1nori'mally dill'it'Lnl 
 to0 lit into a multipIccropping systeni. The crop is har'vCsted al various stag'es but, generally, beyond 120(days to obtaingoo(d p)rodtclivity. There is. therclW. ; nCd tCitl-lt eilvearly -miat ring cnllivars ((lcfiined as harvestablein less than 12(1 days). In the A VRi)(" sweet )otato iulprove ient program. carlv htlking clones werented nom aong iZ range ()I atlvancld breelin liles. These clones were evaluated in 1984 tocorrl'Oratc the ihovc pr-liCinimlar lintlilngs. 

Materials and Methods 

I'iglht a(dvancedtl 'louCS aladv CIIC(I ill ihe Taiwan rgioalltl trials werC ulSCtds Illasaterials forthis study. The Cplrilnental dcesign fir cachl of the three harvest I)cid(Is (12(0. 150. alld 180 laysaltcr pflanting) wis rinhloini/Ctl c0miillteC block wih three replications. E]ach harvest pe'io(d wasollsilerdl a separale e.\pCei-ilicnlit. One of thc harvest ipCis(IS was actuallv) part olt Ithel\-I-lllonth regional
yield trial. 

Plots coitsistcd , two rows. 8 In lonlg, with rows I in apart andi(hplants within i1te row, 25 cllal)art. As this was' onli cursLory -ahialion of niiatirity, Ihe earliest harvest ipei'ioLd was set al 120days. Yield arid (other holrliciulllr il cii;ractCrs were_, cord d duin the hil l t-,ri(IS and 'OiPariCLIto dtrniinC the, ittri of yie!d id irwth 0.'arlu 'eh isacnmp. 

Results and Discussion 

Fig. 3 shows the iaiketable yield increase aliong clines liarvesctld at diflerent stages. TNI 67,CN 1232-9, TN 60, CN 942-7, anl TN 04 ill showetd the typical yield increlnctit pattern col.,lOlltoimany Sweet piolato ctultivars, i.e., incrcasing yield ovcr titime. In contrast. cloncs CN 941-32, CN1I18-13, ani CN 1219-1 all Thowed nonc or only a sliglht yield increase when harvcsted beyon(d 120 

http:oCbsCe.Cd
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days. These clones may be classi iedtlicretOr, as C0ilr, 	 themarahl\ earl'-lnalrine. The best aUnon01 
was CN 941-32 with the highest yield it 121 days ltr plantiiie 

30-


Months
 
after planting 

25 

0 

-20

00 

o 15

N941-32 CNI18-13 CNI12191 TN67 CN232-9 TN66 	 CN942-47 TN64 

Variety 

Fig. 3. 	 Marketable yield of different clones at various harvest periods (4,5,and 6 moths 
after planting). 

n;ires the ot,hc 'ih tTable 2! ,+_ii ki itltiral e ~l cte r olt~lhe tlone ,at three 	 iars Cs) dates. No de l~iitte d w a';s h ut i t I pl h~ll eobserv ed. uiarvt th ca l sl nli t lio ' clones nti .lde d to Ir ti i i tl t s ile a ch 	 l'i ii ewowib,'l at121 days., lii e'l'it'rt. ('N I) 2 ')theLhihiet \.icLic llllt!li e lteuIn;ti il cl'hini.itll~ i tiiedii ia xi ti i i ii l'rss t i t'isis i tioiit h .
A~I tui lit h e e 'il\ Ii t t t l t c
,~ i li zih~.( ' )l 32 icl hi cd l i ,l c 11 'c 	 i\h l i rapid hulk i n ., Ile ou t\sei 	 s. .(n the olhtiuilianid. theotliei .ah\ iialrlnii 	 clnic. :Ichiicii' iihcl.,,\ ill \ poiitciig meu rots ',itt)~5'jh~til\+ iiiall uiiiiiiiketglh. si/,",cspccihll.\ in lohuc' ( 'N 12_ I.I' IN 67. lso a hiighCillyyielder.but late Iitt+iii III the s-nse,thiit it c iitiiiltt' I) iic,istc;',tits, s ii~h osci~ tiiiie il, Jt,,)iiieeL'l hittlulnerou , 

siiinall rttts. 

Conclusion 

Three elhiie .( ('>441 32. ( N ll(}t 13. and ( N 2 It) produ cd the. hi ehst earls ields. hc eclne did not linoss any siib,taiitiil iiieiease in\ijl 	 \,,lien ilhos\ed lo giow hlu,'.~ I hes earlynuatlttiiuu 	clones'-.( N 941-32 achieved high earls, .\idIh,rapid bl ukiuu at sel 5LIle._",otstt',.( )nthe thellr hand, the o~ther earhy- niiatn ini eh o , hig h \ icd b\o~btaiiied piod uiiw iiioi roots lsnjia llsi/ e s.	 Th ea -ite 	 .,+i titi ii .clnes a lso,tteiid d t aches i . a iiii iuit r s \h iitt t s in c iF n121 ) days . 
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Table 21. Comparative horticultural traits among clones 
harvested at different stages, AVRDC 1984. 

E n tr y %1,11 IIr I I[)w e fjIh t l ) (Io j fl)() )/h t) III xl1000(,11,J) To l)/Roo l H,IIII) 

C...N . .. '.H,3 1 f 1 1(f ;f ri H ft rio (. i , ) rHV 
CN 1 10 I 11 o t H' , I If 1,f '1if) 101, 

CN 121) 1 Il, h-, I I I IIf 


Ii I . 11f 1, 1()P 1 O.,) 
, 1' 1IH'I
It 1 TI fff)h1 4 1 0,f , 

IN G I . I I ,1 . 11 1f I I (1 , ; I If l I I I (/) 1, 0 4 
CN 131 2I '1 h,')31,l! ! 1,' 11 1: ,l , ht I 1 0 flh hI N G6 0 + H I It h ih I J' ) 11411 ( 1 hl Ill 0(14 h 011 

C N ').I:) / ffIO 1;1 .11) 1 I 1 : 
 A -W I 1 0 ) .,ff 0(
GItIN (,1Nfi-jIf I1h f ' 'I f I+ I" f, i+I,;>h 1 -+f , I I I P,: f.,:',:+1Ih ~ h .1 1f hr 0t 0 6l0; 0f 61 0,/>(5~artV N llf I H P')1 ] I '. , 'K KU .1% II 7 41)1
 

Performance of Leaf-Tip Clones 

Intfoduction 

The coiI\Iiillptiifi of swCCt lotIlt Ituicat or Shootk cctllc illlip'. sa; Asia is cioiiinphcc. In 
CiiI1tntiics thaith so. thc cntllivair C01111l0s1 ,IIIc! c also 1111se grown ltr toils. The AVRIDC swccl 
p titlt ilpluiil cilt lr taili. t _rfifl rc. iiiClliilfCtI llitf tL2its 0ljCli\'C, the LIC\lV c2 iiI10If 2lI CS with"0)011 oICIttiiI a a1 lt.il\CL'ctahIc. liIIl h ',lc%% \Cars. a I inttc.r stic lcs lC|i\ci tl hl airt'iolv IcCII 
(IL'itlni'iCtl the hl'cC T1) +,,. l' lill1121h ir trtue I)ltiti l d11ia IIN ,,\ CiL'IahIc uIdI 1fCf C'1 i pr-Oilisin.l
 

C ln IesI liilliltfCliffiiil It",t. %Iw\;
, toil(tlttc ill1984.
,i"I; (lt 

Materials and Methods 

T''\ c cntrivs iitwlitt1i- t\\ff t'chc'ks) %%ctc planictl ill :1nndolill/c I coliplclc hhck tlcsien on

6 .inc 1)4, Iach plfit coniisisctt f mo low'ity,. cat1) It hi
-1 and 0.5 Inlapart, witlh a spacinig o
 
25 cm hctwccin p~ijli w ihin th rIow. lT'hCXpCrimiciit sas icplicatctf Ihrcc litnics.


Ilar cslinIi Wt I M|-hiiIcAl Ili)s w\crc caliCd (ilt 
Cucr\ Issil %\ccksfrom 51) to (1)idays aftcr
 
pIhiII ing. 'lpyicld, lalt ll111ICA, thllar *it ;ICLcVpihilitv \cic r'iL-tOIc I tl l l."F-atin.
CictIS. caqtilthitV %\\s ilsdI, ,,,, pa II,,h', tMINi\ (est erlspcliciaI,fcccplhiilit antd tclldcl ... s. lhc sweetpo[,.llo tips werc ,,lir-riAtl' IlllntiMOWItl ', ,,pices.
 

Results and Discussion 

Il;hlC 22 show" Ih11icl aniI holrticlIIIlill chariactcrs of ihe lcat-till cioics that wcic selected 
lor the 1985 itlliltji dtiin trial. The hcS1 \icIlcrls of1rcsi Ical tips wcrc I 426 (clckcuIltivar intrdccd
f1111 the lhilippiuics) anil hrccIiui; line, ('N 1.370-7. Bloihi cntric, wcrc ntlraIlcd lender aifcr cookin,
howccr, ht their caliiI,! utltt couisidcrcd at lc;sl uo- (t.'N 1370-7 ,ichlcd icarl twice isitv\\,as 
many lips pei lIjtt;irc Ihii I 42(. intliId'c inithai the Iaitlhad ii hltcr and Ics'crIcaVCs. CN 1367-2. 
a check hiccdiic inc IIat as d istrilled to) ilitcinalioal coopcrators, provcd to hc tlnder and well 
acceptedi, hnt itS avcraCde N a, hiwrcr than that o1 lhcr untrics, c\Lcpt ('N 1.64-24. 

Conclusion 

All clones wcrc riated al IcaSt .10Ol i nlltHsofiaCC)tahility" alihluh lip tenderncess aftcr cooking
was lilt siiilar. The cvalulnatio of acccptahilily altcr cookinc Was consiiced no suflicienlv exhaustive 
to alOw a trily falid dVi)nCltItSion and shOlid hc CXpaiilcd in Iuturc cv;tlnations of thc sclectcd lines. 
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Table 22. Tip yield and other characteristics of leaf-tip sweet potato clones 
selected for regional yield testing, AVRDC 1984-85. 

lip Yield per Iectare 'mit Leaf Color Tendr Eating
Entry rin(x 1000) htesi wt' (t) IYPO Young PIt 1-matnr& 5 neSS Qty. 

CN 1364-24 2 f5:i: 12.0 Cd S1' YG 4 LI G slght B 
CN 1370-7 4.53 a 20.4 , [3 YB f L G nor A-B 
CN 1397.3 1.96 d 15.6 1) B YG i LP G tender B-C 
CN 13672 (Ck) 2.90 c 12.8 c P YG YG tendel B 
I 426 (Ck) '2.44 c 0.1 a S11 YG YG norm B 
Grand Mein 2 66 12 / 
CV (%) 9 70 11 1 

/ ot' l oif five? hiirvt1,i'; (.,I Aug , Sj t .,ii 'il, t : 1()(: I protrt , B Imti type: P(( ,Itlu 2.' ,emtil t = 
proI trite "Y( . I ' ', wl ,ih grt: l .. th hgl,,t tl rii .. Vi yeilie'',t gter W(, gree. YG - light 

Vtrueri;itidI (fi ri it) t) ,ili. A -iii i H'h.t O , ' pgiliV A 

!nternational Cooperation 

Tlre inletrltlta i l distl itinrit i poltlatohi lllcrils t i (I ipllrlovedl h1iM \iCS1112rcild ICSlin 
genretic 1ateria al.ulk shcTn prohii'll. ()IrIplant ph',irhgisls vttd ll,,c itllprovedhaits a 'iro,.oists 

dcch tltll-ci 
a Iohdlof'264 ofitihsc llllcrals Ais tlilibticd h -13 criirpetatrr, itt31 countries. ,,ler. 
'I iIrre thtrorutlcih and illicinl 5\Steiii ,,.ls tie, oChrpol. I)itribnltirl v, ill tcsItil,, '\ lIICnew atrials 
ftirlli till te% "tIIclllC becoIritc ,\iai rithCill l ,86. 

The isltiiulitt it tlic,1'0h ' rt Its alitc-r tilts ill (Ih.e p re iIIli.elleCi t,o, 

the svI.'ll v p tIql' t',cd piklltinl, tlratils rItImtissneenitred tlcristetts. In 1985, 

l,"ill I s\Vrr sea11" 
[)Lit Iccibhack Ij illlrllalliiol'il Ctril)I;ltt ' ri tile plii0rt hc lhiie ality.tItllitCe tof e: i;llturial + Wtn 
17' ttrstL CasC,. \,\C HItCIli c lildi caliol1r , 1i1aIti aterials \%CrC ,lill Orl ill 

.'llgc. Ihji h0 iriltiriLtId tllil I)OWIts \kC ICCICe art -i\cn lihm.
 

ie 'd h ' II.' t ILtipliCtiliot 

Philippines. iT.' J\VRI)(' l'hiililiil ( )tItlle ti l ,uri-ratiill liantirs al uirlllced tte tfficialLoi. 

re a of Int this clinc ltlr Sp 2 '.
inbuccliln ('I rUI0;9. i,, airell\ kiirtt as "HPI:1 l)etails mf fhe 
cltracteriv ic: an t C ll SI 2 a\dilil ()P.llI, t ti l PI i- ,ie 110rti 

lICCdillf2 thte i c lrator 14Al tle Ili ltlic ofl Plint io 111 t s iiitie I'hillinlrcs, itri tpol lested 

,lhintes incItIdittt lirtir 1itt,1 '. ' A I tl ntt '\ Wrlsrttl
.\"'l0l)( Ilt' trirl t.luri ili.! luit . tIl 22 ()trrbht 1984 
at edrSIrt 22 lrtnjt 9 The .lCc- ,'.as raldirlli/+l.d cinpltc bliokIt)lS. \ iti three replicatiris. 
lach p)l Ias Ii,ri \\,,. il ii nd 75 CI a1Ml. hleplattts ', itiinlh' ri kCItC Sp'ItcI 3) ctt 

apat~r. "lTablole 23 striws the irtuac tle becI ltie, in lic trila s (Ire hestl ,llahe nmled. 
pet+rlitrning ,AVRI)("titte %a\s ('N 1232 ) klichi il,,rtad igh. stablc \ icls it o s AVRIX trials. 

Table 23. Performance o[ AVRDC sweet potato clones compared with 
local check cultivars at UP Los Banos, Philippines, 1985. 

Trotl Yieid Milt keutillJle Weevil Damage

yield toot (no. roots/36 pits.)


Entry (t/lt) (t/h) (x 1000/ila)
 

Go Wi Sia 22.6G 22.1 a 78 61 
CN 1232-9 11.6 i) 1/2 il 93 84 
Kinabakal) (Ck 1) 16. / ab) 15.8 a-c 104 81
 
V2-1 (Ck 2) 12.1 h(1 12.6 be 83 57
 
Grand Mean 11.6 11.0 75 62
 
CV (%) :31.0 10.4 29 29
 

Itn a prcllliltlr\ , t le l 3) I)(' clrtcs philctl \ ttt Iureau tf Plantktirlnl ri t il Q ,,\\, 
Industry I a[tgtio Statior )It Ill ,pril 1 8-i. tiltbe icel r 'as ('N 1281) 3 ktith at estimated 
yield iig96 1ta. Tilt' vield rane orllt ,\VRI)('C hCt's ,;rs 5.2 h0 96 1tI'i. [\is eIt,.tditt lites 
and Iwo Icccssil,, iciS l'h ith-. iliintg liIs aId atessionsNrtt rlatCr tihaN511Ih. 
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were (besides CN 1280-3) as follows: 1 981. I 51, ('N 1028-15. CN 12 16-10, CN 1419-193, and 
CN 1229-2. 

A t the V isavas Sate 'o lle ,ec of Atri t.'trtre \' S( A ) i n lHavhav , .e te ,nine inIrodu c d clones 
ront AVRI)" were eonpact.d in i Io's,,.r\',Itioaili trial WIreair Ihree clones desVelopd at Ilt instItutio. 

Ihe trial was plaitled on 16 April and harvcsteId on 7 At!nwi I9X4, Tlre bsI \'iChdIcr amottg tIle iltrlidui'te 
clones Iront AVRI).' w, Iaintui) 00 ilthi ftt, ,icld of 28 t/ha. ('N I !08-13 gcase art estimated 
root vield of 24 t/hi. VSI I a lal checkW.,, case a rot , i,.'ld of21 I Three ,ARI}(" clo1n. c'a ,e
cotiptrabh_. if not Ilnc..er vit.ls, than tile bethc al chck Cuhtii. \/SI. I.The pilait breeders at 
VIS('A are lS11 sotti{trosM ()il tile protniite Clotte, itt1 the a Hve IttodlclJol., a, plarental Stocksin their pul cross breedii irs-,rs. 

Singapore. A ICt tip ,eleitim. ('N I ,7 2. \\it, ittrodi,.ceil trio Sinwapore so\.c\ars aald the SeilhtlllaI H elId sIpritierinU SI:lll ol tiel rt Pttl rriul I)ep.iirrrcer has bt'r testini 
lii clohne ot.itlCCe-ltblit.\ to ire local laNl'. ()Hl IAWcI)lilli replorted thi in1', cle Clressetv s'ell


under Sittciporc ct)lditrotr-. cii essrrictll, l Itlitl; aind aiccut.uibili\ indica'd that itis well
WClll 
rCei\ed ill cllsll oI Mird t\ltllC. ;rtlho lttIre co1L of tile lc It , 1 -t l Ssis notlast ,.(lot \Clhss i ,ii l 
pairti ltI r ;ll ealin . A ltlthC as,'.,cNtlelt ofq, lriU.\ iNpluititnd \\ ill \o1r,- tips, Millet iii .llIte\0l1111. 
lull _ioswn letsleN plti'ckci o iltI II ' I the1 orts cituolltral ssiI\ ot 1tt,1112N\ssCs ji lt !Ctl\ I[ihle.C). 

Bangladesh. \ 11I Itelreor1 Ii' L.fi 1)sillO trials c.'Olihrlci b Ic \lerrtroitc ('thiiti
('otitlilltite Il( '' ildi,'ced irittoilCl C HIrit.i. suchli\ s a, ,s s. I inirilliw, ind BNAS (hth trout[
tile I hililtnpilie ,. ctilillri d hI Ilitl ' t ) \ r',.. .\IS M)t22 2 \ ;ls., t o hsiii , \Cll ill tIt'jt trials. 

Australia. I uitri l s1e, i. sli.h.d ,rltil is itl is iii. Noi niler iii ,\. tie I)cptrii ,iteit 
o f" P lil l rs",,I{illlV P l ,hu l l l IMC{ l tI l;ll H ) . ). All Aiti .\ V ' ( . \t,;r1"',h Ce 11Crsl ff .rield 

Rt~oto,, o\eet CVi . s ilt a \i." itIi'.ll\ .tkoll btrihttI L0pI) t skrill. itll -i!+h l hri litert Ile',h. 'ili, 
Sallie i lil \t ;1' lIs L i rel its f ll- 't'-,'eld l l i ith ilt11lntc . 

betti . tticTaiwan. WCu ilrC.s IC urriincrrr l'tu. l irIi ttl ,' il TdI\rissla itnd io)sidiig
cil.I tti o oltMltlih.'tiils. h i life tlu 


14 clone 

s ihaI ss, lt1' llt iltr rItii mll tIcissork. lit 1)84, a trial 

oll1 in uttitd rout AVFI (' \, as' itisltted bs t A\ti['iltat Iper it cili Stat ot iill KitiMrie 
to sle t plilllistl crltii\;tis hol ec'd aid I mttI t pitl { ',. iT trial \\ -, pdltited ott 22 litle lti1l 
harvstid oin 210 NisetlrbC. 'c .pll 1l)01 fM' Culihthre.e oss s M 10l.L arid I ill ipit. Ilants ssthin 
[Ire rosw spurLL c ,Illu.ssert 2. S it 

Tl I Ites llttuil, Con , lliruIcl to lf Ir,ll CIt.Chtk. Kiitii 10. *iie listed it lable 24. liie,,( ptrtt , 
teitins ot \id Mpote,.tial. iske A\' RIO{ h(brrlic bitt', s\ICtecottiiltl tltr 11t1r1e trial,. Ihoses0e. iteir 
eatiig (ualiIN dii no(t cilrip rlteic l iirlt luitr , 05 rind T itirt., 00. htth hini., IrIC ieh.,.d ill tile
lest. Thie lol ,.elder, itinon ,.llc,,. ('N 10)2,'sO10) .\V'RI' IS nil ('N 10.58 It0. '.Ver, IlI tsesSedis pilleirtialIyIs cm iiII It te , 

Table 24. Performance of AVRDC clones in Kinrnen, Taiwan 1984. 

Entry Marketltfe ,tf twth Ulit Colon Iitilg. YIHoi /tli} Ihlhil Potentialskirt lestII Qu lity Use 

SL e1 

CN 1058-10 33.-1 1 re 


CN 1028 I5 35.. red riIge fillr feed 
liritige fuii poor feed 

I 430 (TN 65) 32.1' SI rednt titige good food 
TN 66 32.I I red ret xcetlletit Ifood
 
CN 942 4 ( 31.8 SI+ red orainle foil
 
CN 1108-13 3 18 I'll- (he{! ,tlge 
 fepr Ite Iod 

yellow
AIS 0122-2 29.8 SlI irtilli' lrilge tinlrIoor
 
K 16 (Ck) 28.9 SE slight ',Hlow filr
 

yellow
 

http:itIi'.ll


Sweet Potato Entomology 

Search for Germplasm Sources Resistant to Sweetpotato Weevil
 
Introduction
 

S%%reClpolal44 %\CC\ i. ( 1o houia)h f1iW1.L/''t/Il1J'I (F (Cloptera: ( uI4.ihliolii'le1 is tile illostdeStIruCi\Cc cst (d1s,\ CLl 1)(L.4 ll IlicI4f1)C5. TIlhlr\;IC iI)L il(Iillts I'ccd 41)1SwVCet 11)ll ls4415 a4.l4)W!Is. \\L'C\ i If I2Lilc ill I o4ls or)'Icills do44L not4 Iicc 114'he OLI I44041*ViCILl. 1)[11 tile Ljllil\of, it ooedl s I,, Ilx4;4cI CC\LII d) sICiI lk-ed &lIIIIJec wilitcl llliakc, tlie rool4s 1iiilil forl l1iti1il)i
C44l15UI1111i41lii Il 4~'(, o H44til' jisl LLk.41I\llLIelcl e Ii41l4 )2SL scwl\Yc l p I'll11)]i0011hats liccii dIonc sincc I1l7' i IkL'lltiI\ ilct.ssi4s I4.sislail 104 hlis I)CsI. T\%4oCICIiIL ILI[ \\wcrco (IILICICdI 

Materials and Method~s
 

S\\CCI 1)4411144ICICssi44Ils %CIV
L'L'1I;II1lc4 inlivdhi\lkl ill ;I sinp)2c 144W ill 5-i11 14411)i1141 h-IVwi(le jillols~nWcit4 \ ck~il sou~ Ill I s\t.LTclp4~~low, ;44~ li 14sccvii iiscrt.11 lcii weeks cri . stiscept ibleClIllivar \\Is I)iililL41 ill 54n1j andsoltesc 444s Wits iIlesIctI W\ill) ia\ lr cae ccvils releajsed
l~IIC 11:111IiIIlII'L' IlkC lust IINICIlilk. I Il- CI44fl W Us2IW11 iICCotflhill lo11I a, l lli Url ltlill practI;Iices.jl-lC\CepI 11l~l [I C.111 i(15C1111WaIs IlsC(. Alt II;IVbst \\Ccvili IIlCslaljl0II \Vils CVilllled by L'tl11i112 4ffl42 Ii ch 

The 1154.41 Coun111;1 \~t4\vclkc ll4\L l~CkI Ill 1114.7,411I11IIIIWI of1 Il'seCO"tnile. Jptlpail4. Ills)di- per'kilogIiii1 44114415aILl s)11ijccll it) ;I dtillislIill ;411iIksis haw;lsI 441)1114.11 itl stail aril teviatlioln (sdI). 

11t r 44i14.5l4 I css4;111 ljI ll sd 1.. III~ I s 1 1 1 I. 4) ~ Wl 

N/l4LIlCiI\ esIr11,1 INlk 1: ICl\\LTII Ili,) Is.. 1441114.1112 "'Ll 

Slnscei'libLt. IS): 1)CMCC5I')IIIC;Ill II1112 I) "A,
 
I liglI\' s)5~~II4SCIIhIOIS): IllC11411ia)))tIed)) sd
 

Results and Discussion 

A\n14iL!i- OlC 60( dIllies IIL IIded'( Ill lIe li-s tlest, 22 (li(Iiio g141)ivi((ILtimet root yield (less thaiiI kg/plol. 
aSc 

:11l(i IIL-lL- L4411I1IlHot4 hbe lntd AlIII0m2- ti4le Ill;iiinu, 44, tile jtitihei ill weevils perkilog)ram ll4 r~i444 Ilmled IYom 0 l 14 .2. '1554 )4.c551141s were i1(lse"sMR: L.R: 5: anld29. 9.4, 1 S FIi ). T\v(iN4 MR ')1)I\ IkR a4LVssi44lis WhiCh IadI 1544M less weev\ils per ki144)2ralln (41rootswill he tested ; Leaml ill I185 tin ssCCsl i LbsiStillIcc.
 
Most of tife CdIiie illchIlldli~ ill thic scco4111 
 lest \\CLe lecilily"1v4ccive(I 114411Palma New ( ;ieaci.These ;lcccssiolls him.L )!IC1l\ 44\iL pl)41Llfl il 2\11lnie 4.38 cnirics Htim yield.cd I ko olr mor~e

pCof'144 l ie) )1441.1114IIIIIIII4LI. 41 5e4'5 ill ,14.11 kil of*211) raw-,5 dl~i'1144110 to 931,a root M)4ille (if'file ewlries w.7re IRW ()-N,: 27 w5vc 1.' : 9..S: MIL1 2. IS (Ile. I). Four1I. .111 ries whi cht wereIleCe (II weiliestilli~ut Will be il(lV;IIICW-- 101- IIIelI~ tcstim)2 ill I1985 

http:yield.cd
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Conclusion 

Two sIs or swe t potato accessi' nis were screenled for I'sisaice to sweelpotato weevil. Leastdanmaged entries (eight entries intll ist test and Iou in the second) ill he ,valnated further in 
1986. l)espite our continnine intensive Nc 1renin-, to accession has yet show\kn a colnsistent level o, 
resistmance. 

Correlation of Root Characteristics and
 
Root Infestation by Sweetpotato Weevil
 

Introduction 

Althotugh sLsleCipotaIt weevil illesis stlms and crtownS, lhC roaior dllltieC is dotre on roots which 
are reldered Iseless Ih'rItuimal COrrstlllpio. AVRI)(' has h)CeerscreenC11ling genllll)laslll Ior the plsI) years, hut has nol yet lund an accession comsistentll resistlanlt to this pest. This esperimirent studied
the correflatm lweenl qn',mlifiahle root ci.'rac'ler, (dry Imaltelr. sugar. heta carllilen alld prolcin)
and inlestaltion h\ swe'pollato weevil. 'Ihese characters wcre acually aunalyzed on sweet potato roots 
of several seasims h\ AV RI )('clmlists. 

Materials and Methods 

A (.3-1ha pamcel riantd was rottillcd, applied wilh hasal leIrlili/crs. and wor.,'l inlto l-ru-wideheds. ''Two mirorilhs helfore the plailing of test materials, every third row \\,:, plantcd to a weevil
suSCeplihle s\'Ct po0talo accssiOl aid inlte'nl!d weevils si\ weeks later to actw.ith lahlhoratoy-reared 
as source ol inl' 1itot. 

Tweilty-two accessiolIS Ir' hreediire lines wCrC WIClcd for itis sludy. Fl'r cnlriCs witih white
liesi had dry mlicalr cotirI riigingliror 17.1 to 37.; 1;. olor ctries' with orange flesl ihad dry
tnatlir colllnltamiging fromi IN4 to 33.7%. Five entries hlad totl sugar coliltt ranghig froll 
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:1111.1 Ul air'lali,,iil tt1 cll llpcl i'i tI ii h i iran" 1m aa,
101 
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I liar amaSIl ) lllll I II,C-'lkh1 CIIII\ dhlIj II 1I S t Iimltllioll\\CIt.' x+,d 	 (~+, 
 101. 20()l l I)JIC,.idamira,,l'-aa ctalr\ \m;a-t+!haar Ii . '"t 	 Ii \at,I '",,'' tn cm ,. m cn;ifm \t ic. lid'l\\c.'.' lih+ c\cx ii

'+,~tlt.. 	 ,,Ik'rll ,,1.,,,11il~ c i/. im.pti l lt,. l )h-kd ,", i.ln 
I +\ '.,l':t.h i)L t'I)tW ,'CIIIIIW .'l 1,il JOltlIA-ll 

111aCck:101 F.m l illkd AcimrLili" iI mi..11 l
ti.H 01111.11 iic aIihLmmLkiaa/l 01,11 111lcaIIicCLIWtc aa. 

. 

Ap I Ld \tai/I 	 I%iaaLilt2it c d CHl l k' IIllIIIISC I ill I)UlM ., 
i n I I, , 'liC l , k -xIt ml i 111itat i'II

l I .'' t.,, q t 1 l, 
t I 11 1 c ilI\ 'i.' , i 11Imaica Il clh clhl ucal hadt killu,It.',11th 11.ktI ll,Ill",IIh\ h cI ' I, 	 tc',,l

)-+, t.)n Il + L i' , 
, 

H I I . \\i , I il~l.-t+ ll 1C lllx Il1 
111C nIll...'A ill 1l %U ,\\t.'t..% 11 \.1, -,1)1,X-tkltlll,) 

Results and Discussion 

I l ic L i (clil' I i ,xilIIII)I \ lt)[ lIlli, \ ,u , l'\,11H) \ - iltiII idl1\ l'Ilhola,,l ',. a"ulllll
 
"If'a 111111
i 1M I/,a liIll I L f- iil\\h",'I't~ 	 Clt.\\i tIC 11hIA1u l ,u,',.,', q1, t',t.h Ilk" ,Othlkt. k),III!.'C 1)\\CICu 
' Illkthe' lh.",h10 ,,hC,+u 
h -It d ,-tllt.C dtl\ 111,11L.'i \kk\.'+\ llllk,Illh m Ill [)()Il ,, l lllI 

11L,i.. 1,1lh11 il 111il II ,,' th1Cl, \kll,11ll"L, cilh
 

a,a~ ImJL'i~ ,IdI uIIl~ 1 \~t. \ 1t i Anll II ,I 1, ill I Wi 2 )(I~h'tI L'* u at. \ c l l ll xlC+'llxl lllht ' 1uC. l i al l . .d . lllk'lk. "k'1't,*llkItk" \kkV k.'\ %J +'c kt.' 	 I ll \.t'lt.' 
 \ tliltl t ' 
 \ 1ll1,tl.l k*.'q lit,, tlik'ILI
lll \\lk,la
 

haci , . .b+LI\iLiul.t it \'lI ntui ,Ln I',Ith\\ h :i xtl i inni ultllnll t t-tl.i. . la
Ilal inaL .'itiniJl\lia+It. ' .'itit.~\'t.i. l~i l Ii i \ ti.if. qt.'i l 'laaaamtl{i tii ' I t Li l ,I l II,+ qtult 

h \ ilin' 	 I I. &'i.liheliuL'ti,~hI 
L"n 
ia\, IIll nt1 h i 11it1i Ij CItliil tixH 'IllIII kl';I-.C.'t, tiI tlIIII)Ct ill\k,. 11 l l, ..111i fiL 

i,lilt' ''Ill, 1IIh ii! kift i1x 11aV \.' ik, IIM lLC l' II)llf.' lh \ t, I'rll' Hit+.111]pA',itl\c.I+..'\\CC'l
 

L f iI ,,11101 I W III I1iibt.'lllt. 'll Th,11ti 'Cntl li,. \,=',h \\ \ic.' 

Il Ipotmin alllI. i;l. I l kIIll\a ]illh. hIl. k i uII Lli'h "I It fIl1 11,11il la i uM -aa1 I Ita m IIll (-

h.,a. JI lIlL ,,\l, hiCil l LL kcl 
 1IIX 11i11lII I ll I Ilil immal,ini.thicc. ulc.ui¢\ x c a1"it 
I',\'lihllt ,' ift in ,. 
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Fig. 2. Relationship of dry matter and sweetpotatn Fig. 3. Relationship between sugar
weevil infestation in sweet potato roots and sweetpotato weevil
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roots. 
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9 Fig. 5. Relationship between protein 

Beta Carotene (mg/OOg Root) content and sweetpotato 
weevil infestation in sweet 
potato roots. 

sweetpotato weevil infestation in sweet 
potato roots. 

Conclusion 

There v. as nio stilt ciqic,INsignilicait corlelallion betwccn weevil int,estalir and (ry matter, sugar.and proltl ccrtct,.s Of lOt l :ut a .sieniliicil positivc Correlation was oblrved e eten nteslationand hla crll'otlnecoItent. Since widc varialions ill vield and weec.vil inlestation from seison to seasonill C0nlinl) ill sVee ptat,lhis.. ,C\perirnetll %%ill te re-'pCated o\er tIlle Selsolls lo tohbe able to draw 
dCfinitC concklusion, 

Influence of Mulching on 
Sweetpotato Weevil Infestation 

Introduction 

Sweetpotato %\cevil,(',.s 1firlit.IriS..f/nzicuari . (F) (Coleoptera: Ciuructlionidle) infests s\veetpotato roots. ihe nator lactor in weevil eti"y is root esposirre. This could he due to the growth habitol the p!a,1t in which the roots aMe lound near the soil surfatne. or to the land cracks above tie roots.'lihe Cracks are rninhs the0 result Of 10oot cliargnntient and low sii llmoisture. This esperimlient triedusin ni.lch to cotrol the \wCC\'il lrestrhly by rcduCiinr soil craCking. 

Materials and Methods 

This espeClnleritl \Vas nIrCduclei in a swetlptato \,eevil nrsery ss'here evCrv third row ( I i wide)planted to sweet o itato was inllsted withliih rat r\ -rcred weevils priorThe 2-m-wide erIIltv to plantii ot lt+Ietest materials.arealevl\VCen t1e Ce il-inieste.d rows \i, rolotilled and wsorked inrto Itwi I-niwide beds. Stein cuttings (1 ',sveet )tatnr Cultivar I 57 wetre dipped iii (.(15 , carbol'uran solution for20 trin Prior to tranplanting to elinrate tie weevils, in the plnting materials. Imnmediatelv aftertransp!tnting ill Septenier 1984 ci ihl rindnlnV setetCd 5 Il \ 2 I plts v,Were covcred with a blackplastic sheet: ,ighl \kcte mulched with dried !w,. straw,. and trC r1cliairirieCi1ht \wCrc letb unndisturlCd 
as check plots. lich plot represcented t(le replicate.

The crop) was raise.'d accirdinig to cut,tlirV cultural practics. cCp+t thal no ilsecticide wasapplied. Ill 1ehruary 1985, the crop was harvestied, its root viCIl recode., and each rot dis,,cted
opel and tire lnuilliher of IArv'i_, pupa,, and adtilIts recorded. 
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Results and Discussion 

The restlls of the use( Iof on sweetmulch inlestation of Ipolato roots by swelcpotato weevil are 
shownIl in Fi'. . Both rice stiaw and black plastic ituilelICs rdiucdL swCtpl'otal weevil inle',ta.tiotl

of, the roots. IThe utc'tioti Lrcater black p)lstiic 11ttmlt. The mulch cos rCd tle Soil
%W\as Ii ftle 
Cr;Icks andR [u'aSIIIlIbl.V niii/ed access 1\ th%,,,,eto tile rot(, 1steetpolttto \ccs I. The ricestraw mulch 
did 11ot CoVer the Soil] it, Conip.teIl+,, the plalstic sheel, lld so ssecil Could still geta+'oltiltliis aldtt as 

at tlie roots \Ia [he spaces belsc'le strass . The presce of some VceIs tiiitlcS tI pilas tic IiLIlch
 
was p'rohabl\Ldu t4) \elr ald tiar (on1 te sheCt tIronti_h hiV 1mot1h,s of use ill
h fieCld. 

notthr plrobilb lrleSon for te edluction itlil sl ahll llltthhiie rIduiced evaporationioillti 5\.I5 

and couseS,lI soil MoiSu1IH,,\ muurn lllllllli/it lM crackim,'. Sinlce the las+,ticsheIt provided
hilh 

betCtr CotiLt.it c"m'irci\ l tilisinll' betCr thillrice stlIa iiiull .
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3 0 mulches on sweetpotato weevil 
infestation in sweet potato roots. 
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Althohm1h tile ',\%eet pota,,tU plants iil lItllc'vered with ttmulchm.., initially grew itorC vigorously,
there wetC no siciicanl dilleretices inl oot yil aitio n all three ireatments. 

Conclusion 

Whmen ss\,ct p tmt lI ts \eecovered ssitI black plastic or rice straw tuht.'htcs. weevil itl+kstation 
was less tltatt itlthe tincovere check plois. 

Third Screening of Selected Sweet Potato Accessions 
for Resistance to Sweetpotato Vine Borer 

Introduction 

Sweelpoltato vine borer, ()\tidiAl t1t(lmrlom (i/ 01. I.elidolplera: is an iml'otal(in Pyralidae) 
pe1st of Sweet pmmtatl illAsiI aid tlhelPalcific,. and is Cpeciall. sefrioLs ill sentIarid areas. The larvaebore illttthe2i 'tie alnd feed co'Incaled il ide ;is airesuIt oSlO icfh . ip to151 of toot y'ield is iucied.
 
tI tittle,, they also bore inito 
 thte lools , ecially those thil arc closer to the soil sllrhilce. 

Ill 1981X idiified tIw eet aiccCsti,, I 55 which shtowed lttoderiat tlloIs%-C sIW polit aid 192 
Ihigh lcvels, lrcsislllit t (iis I.s. acc'sC; iimis re t Ieic Idii the AVRl)(' vitie borer 
resistanicbrc, lcdinu[ itproltli. IhlosC erd1spite, lr;iOFli elotIs oit li,\er-iiitih stalks, they do 
nt flover readily. fhi,. plese tilna itri ls ptoblei ll cmoss brecdilt. We' ac, Ierei0re., cutiitnuCd 
our seMlln' 10r addililmlil Sontes omfresistanmce tolthis pest. l I 195 vCescreetteid Se'vCn a'cceSsioIS 
which hmad lo\ vine booremr Lalihiguo itt e'Cials PCeitmIthshtOW1v, eIe'ls oh t'o previous at iSk ld. 
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Materials and Methods 

A 0. I-ha paril ol0land was rootilled, applied kitli Iasal fertili/r. and worked into I-m-wide , the2 iblds,. SItIII ctltill of c.h ol seen apar-c'ntlly rC"istantl accssiolls aid olle standard sti.sceltihle 
'heck (.AIS 35 2) eic lanted 5ilojir I ii 5" ide beds. Ia'h entry had eiehti a smle--h on ec.h 


rCllicates, iianIetd ill riidoitlMek c' illetl hh C) ssIas laised ac'coti
Clie desIeii. d i- lto 'tmirlV 
Cullural practi es. e\cpt that lllins ctl'lIL'd ,,as applied.

A t e ,i'.t ,.ch pI;tll kia , S ,rsIl hr , ie borer illc titioii. ll.ccl inlkstatillo Can hL' Ield Cd 
b\ the presence it liilt c,,,ale hole il ile cros\1 , i d idl'.,, 1in1 lar \al IL" tlie , thin 'lietei.
StLiC ta, s LCI, ac'iilliilia le'l on the ellilmis. Viile h cll-clirit e't iiid to al IiiiihCr l plaiit, iiIll ich
plt \\cC Irco'lrd'l. Mit dilakilliliWe' kdli ,ltacr' eo'n d Ireicttll iui fie'lC'tl ht L' oll plalt, lotl 
cOllipliM Oll. I lie can lLtc' iilaylll (dl1 lilta d plantsi I ccell .%lion,s colulilLird h\ )tullicaltl
 
iiinltile lilme test
 

Results and Discussion 

'li ellIhl Ic"tu tlsoi lIeRsc'e ul 's i ' uIIIIIIIIiII i/ .'tl I litilb I . Ali cl ; illpliariill\ Ic istilt accessiolls 
siullcicil \;iliill, s l d I\lic hoici IIletiltioii All ciiries,,. c e\,cpi ;a cc,,,ion I .5S2. \kcr licc of 

Citio l Ililil t 1iJS'l tl' . Ill thll tet I .S Lid a Iiiti iiti : ol diliiiglc', plaliis, thal hC suscCpihlCche-k. Ai hoiil dil 'i I 781)ha loss les tIll cl iccessIo l ilte ,,t i i i c'e diiiatc sslii '.as, 
stitstic'allsc l , Lsilic'iil diillcrilit Ii oll the' ilidIlil Oht ' ',l;.\Vid rsi"talll Cie'C . I 92. W C will 
Stliil\ icc'" loll 1 7Y) aid I 9 1 iil'l illI l hotochil ;ILh.lu/L' iIhe r Ie"nrl itlIc' il ,hilliiis. 

Conclusion 

S .'ree ilhi- c ili SelctCld s )eetilt( accssilil, ;It IYiie'llti ',lmlid ICslanltc'dsIlliii t C'i leilicat iI 
Ofl L' ilddilitiriiil iiccssi'in . I 71). \%hici i,, r ,illltct i ll \lic lri ". sssetpultuil 

Table 1. Infestation of selected sweet potato accessions by sweetpotato vine borer.' 
Aciesc,im N(o M, iI [)1111ig IV',( Ac(:(;sii No. Mciil DIlliag (,) 
I 189 0 d I V.43 33 0 c
I t"- I.. (" 1 (95 45 1 tc
I 180 32 I (: AiS 35) (510 ill)
I 108 2 1 158: 62.9,A i 

iDil' i iliteptl I m ill t eli!llt il ,tht, M t, ill tilt, v4,1h(,I t ki lldhlhcrtelit ,1 tiltp +' , ,it;,'wco hin Ill DI) lCiI; i'L' 
l d hy lilt ,ilill 'i 11('flot ,li~lifi tltMiiillliph. ~'lllidoI . tl "c+!l'I' it d ~I " t lt dICC ,'YI0[I'
 

Sti,,cepibl Ohh {tk
t~ 



Sweet Potato Pathology 

Screening for Resistance to Sweet Potato Scab 

Introduction 

Wk tolrantAlIhnch r'lutif Iv t diseses1sweet potatlo CiH he SI CIN'daiiail'd hv a lIe,, patlhogCIis.
Oneo tohte [lloltseuriou, d aI,,,,t sw'et,,',, poltltO i S s.;uht,cifnsed by the fnIuICIME s I ]in h'lhl.v (Saw.)
Viegos Ienki s (iml r cicts-,l . ,Sp]tlf')'hI I/'IIleIII Ss. ). rlie dIisease is spccialy svere iItropical 
Cnxviroxileits sxvlcrici\ cil h i ijll huiiiiiidity'. 

BrIeCdiIns lho C,iiice to s.sccl ,cah \,'x,, 0ntilitiatCd iII the ist hC, i ,,' v hw, 

it fdi roiilall dl 
)iito s of the Nv5 

natiral incid c ol sca al ,AVlI)( d illillii dlredas',01''Fiii,'l. Ieciatp.eC of, its imiportance in lnil)'
tropical couitllliC,., h '.,,AVRI)(' initi'alCd at',cab i'leSiStialcC i'bo.titti this vselr. Fichl trials wvere 
COI.IItltch.td at ( ;'eu|I ISlMIId ;ad (lie devcelop nit ol the rapid io1 vItro sceeninu il.ethlogy ,,'is dllte 
al AVRI('. 

Materials and Methods 

The field ,cleenim), trial %,itsclnductcd at tw lOcations ( iaunand Kne KLnMa)oil (icen11L [.iao 
Islandllii MarchioI y'. I15 \wrilh 07 cnltiv'a's 1'roum AVRI)C and one local variety planted in 
I x 1.5 in plots. Il cven plots le,,t itiatcrials were daillied ill ()il IOW lld each lt)wvIwvis comIpletely 

.surroundeCd by atIlat I Il af nScptiSh. local CUnhivat'. Tip Ctitings o this stsceptiblc Cultivalr 
wCrC inl'cte,.d with Scal pliol to plinting ill the experimient. 

l)iscas, sexeritv ,,aso erved on the tcrmilal l1)-leal portion 0' otic \ inc randliii ,clc' ;ec;d froi 
each plant! within t ciltix at. The i)'rcelIte'eC in fc.te'd area I'lllYee pais ofla swee,_t potato vine. (Ie,iv'.,
p-etiolCS, and "teili) x. .recoi dd. 'le diseaseC inde Ior lt 'ailie men1. o.f the pl,ltag iIlfeCt.d 
area of th Ihrel[ . pt". 

At the AVRI)(' c;uipn,,. iulid il vituo c'euii teslt v,.r coukdncled ill a close,. plastic., ioist 
chalilbur 3 I Im)Ifro )cth I9r '116 1, •I ,.li\P,t u LAOI (tStiu,. fioin teti, and check cultiivi's x C -e 
rooted in small pkastic po ts. \fte' deculopiue hoots, the'v ,,xcrc iuicliuhtd with I ,p)ore. SstIpiI.SiiOiu 
and placed ill lal ill the moiI ch'auiher. Spoies ilum the Cntiur #25YS. isolated 'romnin'ected 
tissues oI swct poltto ll,\VRI)('. verctu ns.,d t,, fle hiluiiiuttm. 

Isolation wts pcrfoiiicd as 1dlohws: Pieces of' inlfcteCd tissn.' were eii\' rulbbed a''in, itl the Stia' 
of' the 1uudiuil snpplIcmnttcd 1(0li'iilliIIIt chlhmmup/llwIl ). Twowith aulltihiolic (,IC'1oo.'Cill iild 
days latel', single ,.unliili ,.iiidm \'re train,.-'Crir.',d to at li l tiriIe' olnnd microsCopeC..,,ia I'eCsh iditi d coMi 
TY'pical sh1,WI--grow C1incoloi.', stitI1h.d af*Ci cial [litin InII0 des C10)pii11 seI la; T. 1.cl wVs,pltICC(,d
by growiig the fligliS on cirl alear (2()( Cii,'ut 1 20 ;,2a Inicn1Htel ill 2.4- ''wilh12 hfl" 
light and 12 h of, larkn .ss i six lass. 

The Sple's ws'_uc' collecte'd bNwssishii2 the sll'lacC 0th11 i itdiiil with lSterile distilled water. Two 
iethods wei'e nse.l iF disCse e'aliuatioi. I )is'asc iiicic'C xx.as i'cCii'(ld wheMI iilteCtiui ti_.'euIllCy 
vas low,;and disease sve'erily' s C\', iIfCCItiii lt'Cuienc' oIthigh. I)iselseealtitetd Whucii wi'S iiioderate 

severity Was eCxalmated bv tIme s)'stii dec+.:i'Cd il "'able I. 

http:COI.IItltch.td
http:Ieciatp.eC
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Table 1. Susceptibility rating for sweet potato scab. 
Position Damaged Score' Description
 
Shoot Tip 
 0 no symptom(terminal (portion) 2.5 mild symptoms 

5 severe symptonis
Stem 0 no syniptoni (x 5%)(upper portion from the 0.5 5-25% diseased areathird expanded leaf) 1 25-50% diseased area 

2 more than 50', diseased area
Leaves 0 no syniptori(each of the three 0.25 spot distributlon localizedupper-most expanded 0.5 spot distrihited throughout a leafleaves) 1 spot distributed throughoult a leaf 

plus curling or defoliation 
Scores foir shoo ti1), ster, and each nf the three leaves are given lfo each plart The disease index iscalculated ,s hlhows disease iidex (%) Summation of the shoot ti) , stern, andr the three individual 
leaf score, x 0. 

Results and Discussion 

In the field screctiimg trial at Green Island, tile disease severity ralings of the AVRDC cultivarranged 'roin 0.I I 34.5 '; docal check, 33.3, in (hung Liao and froin (1.5 to 50.0', (local check17.2' :f) in Klng Kitan ITahle 2). In geneiral, a higher disease severity was ihserved at Kun, Ktull.The thre rcptedly resrst~iiltclllriar IV 2- I. V 2- 3, and V 2-31) frInli e lPhilippire's were A'lsoanrrong tie Iltl rcsislantl In his test.Sonc oflthe AVRI)(" cultivars lestcd had a level of resislancc
that was equal to oi hcI' hlte IthIese citiiars.

It appears thal (lie variation uhsencvreill thelicse se\cril\' ralings tnder field colitions is atleast partially duc hr ie evalialimi if' lire Ill-cal errinrial portimn of the vine. Itis recorliendedthat oly the lre--heal ICrnitlil i)tiri 01' Ihe vine b evhaluted and thal in1e samples he assessed.Durinrg ire ill Vi-o studies high 
grOwing shoot tt 

rIlrCCiiOi fIre(quLCvy urecin-rd under the Iblowirtr2 ciiiditiors; rapidlyClrlig, is.- r corc'r'inlralitto ahvc 5 \ I0' sp ires/ml, relative huiiidity equalor above 981,'ard. -iUillepcralirehclow 35"(. 
to 

I IthCse Cunilitiurir are rirairntairIed disease SVn\llplolls
will he observed threeC days aherto folur itoctiliiorr 

lhese COurniliorrs \ere ritllet in ine Cl\rtieicritcl utcccssitaliill tirevalatin (ldiscase incidencerather than disease scverit\ I'l'ahc 3). l]hecre\ re signIlicart di fr.'CIe.'.s innthe levCl of urciderCe
among cultiVars. Their resistirC, ratiME, ssr 
geCrrrally similar i those ihaiirel frmoi disease severity,except that cullivar w6asu \1 2 31).similar Iht test's..Ili hother C\I was ratd as srtsceptiblor ii odIratelysuscepltible. The.rclrer. rating for disCase incidence, dues rr(r serrr t1he N r'liathle te'CIriiqiiC.Il Ire olher screening, tests at AVRI)(' (Tahleus 4 and 5), di 'seasscverity natlls (TahleI) \wereuIsed to evaluale the cullivars.ihe discase irulices l1 1) cllivarsillroi ( ;reer Islandi(Green IslandI tI IN) ranged rorm .5 lr 70i (lahlc4). Iur of lhe cllli'ari'. d diseasc indices Ihrit were notsignificantly diblercit frorr that of Ih- resislainl check (V 2 30)).
Three of these r-esi'stanl ciltivars ((rern Islanl 0. 
 13., aid l9) were rehted with six AVRI)CaccsSinms aid Ire rSislart check V 2. )) (lable 5). ,\etairr I dilsease' inlics o' tihe Gren Islandcultivars were nor significanly dillererrt Iromurihl hoftic
rcsistan check. Also five (it the six accessionshal discase ildices sirrilar to thal iflthe resislantl CIrck. lIrWsC .icssioIis\ rc ireCi.nsly reliortedto e cither resistarr rlorrrdcrrtely Isistlaill. The aiccssirr I 6,previously reprlcIl h Sisusceptihleto sca), had a disease idex tIhat was igifiiicarlly higheuer (hiur all (if the olier curiivars.
Apparell lhye in vitr test Ilsinrr tl iiiiseaise svc eril\ Iecl iquC desc'ribed Iree is ahle to difkl'reCltialelevels of resistance o scah. ('ultivarr V 2-31 slured a high lc\el of,resislare tinscah illall Inrr tests.Other highly resislanl culivars in oine or more tests were also idenrlificd. 



Table 2. Screening of sweet potato cultivars for scab resistance at Green Island. 
OultivarCultivar Zsease Indexz Means Cultivar Disease Indexz
 

C-L K-K C-L K-K MeanY
 
CN 1510-25 18.9
CN 50.0 34.51524-65 17.4 48.3 CN 1219-1 0.632.9 10.6CN 1346-9 1.9 9.0 5.6
CN 1525-11 34.5 5.517.2 25.9 CN 1221-1C 7.9 2.8 5.4Local Check 33.3 17.2 25.3 CN 1038-16 7.6 2.8CN 1510-116 25.6 10.8 5.218.2 CN 1407-8 4.4 5.8CN 1448-13 5.15.3 30.8 18.1 CN 1486-24CN 0.6 9.2 4.91517-139 10.8 23.3 17.1 V 2-1 1.9 7.3CN 1429-33 2.0 4.630.5 16.3 CN 1388-7 3.4 4.7 4.1CN 1'f08-265 10.8 20.6 15.7 CN 1028-15 0.6 7.5 4.1CN 1524-112 4.6 25.7 15.2 V 2-3 1.6 6.2 3.9I 981 6.3 23.3 14.8 CN 1517-122 2.3 5.2 3.8CN 1421-153 8.8 18.9 13.9 CN 1529-134 3.2 4.2CN 1424-36 13.4 12.2 12.8 3.7

CN 1438-13 4.9 2.2CN 1517-164 11.8 12.9 3.6 C.12.4 CN 1423-55 2.4 4.6 3.5CN 1517-131 15.6 6.2 -010.9 CN 1489-43 4.3 2.3 3.3AIS 35-2 3.1 18.3 10.7 CN 1534-23 2.4 3.2 2.8CN 1058-10 15.6 5.2 10.4 I 57 1.4 4.2CN 1489-95 14.6 6.1 10.4 CN 1345-8 2.8 2.3 
2.8 

AIS 122-2 0.1 2.619.0 9.6 CN 14 2z,-22 2.3 2.8 2.6CN 1522-89 10.1 9.0 9.6 CN 1438-26 2.2 2.3CN 1425-3 12.9 6.2 2.39.6 CN 1280-3 0.7 3.7 2.2CN 1108-13 1.2 17.8 9.5 CN 1229-14 3.3 1.0 2.2Daya 6.5 12.1 9.3 CN 1489-22 3.2 0.9 2.1CN 1448-62 1.0 15.8 8.4 CN 1423-21 0.7 3.2 2.0CN 1517-105 9.1 7.5 8.3 CN 942-47 2.2 0.9 1.6CN 1216-10 7.1 8.8 8.0 CN 1229-16 0.2 2.8CN 1489-79 9.0 6.8 1.57.9 CN 1222-9 0.7 2.3CN 1449-26 7.5 1.58.0 7.8 CN 1433-39 0.6 2.3CN 1525-87 12.4 1.52.3 7.4 CN 1280-4 0.9 1.9 1.4CN 1517-126 3.9 9.6 6.8 CN 122-2 0.8 1.7CN 1424-9 3.4 1.38.9 6.2 CN 131C-23 1.0 1.0 1.0CN 1309-18 8.1 3.8 6.0 CN 941-:12 0.8 1.2CN 1428-18 4.7 1.07.2 6.0 V 2-30 0.2 1.7CN 1434-2 9.1 2.4 5.8 1.0
CN 1538-12 1.0 0.5 0.8ZAverage of three plants; C-L = Chung-Liao: K-K = Kung-Kuan. Average of two locations
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Conclusion 

Because of tie impt rtafcc of sctft iotto sca h in I opical countries. AV RIC has initiated a scib
resislance pr(;grani. The in-vitro screening and evaluation methodology has heen developed. Using
this mIethodology, as well as field trials, sCvCral culti\ rs with high levels of resistance to scab have
heen identified. These levels vill he conlirmed and tIhe in-vi/ro nelhodolov verified next year. 

Table 3. Evaluation of scab incidence in sweet potato cultivars at AVRDC'. 

Cultivar Infected fotal Disase Inci-
Plant No. Plant No. dence v (%) 

CN 1510-25 
 151 188 83 a
 
CN 1428-18 
 74 143 54 b
 
CN 1346-9 
 52 135 39 bc
 
16 
 39 121 30 cd
 
V 2-30 18 82 24 cd
 
CN 1538-12 
 21 131 16 d 
1111 ,"evillrit t elght dily, itthr Iriicilhitiln 'Averil, of two HpliiLtilori , r ilmi S,pi,ritionl by DInc ni'511t11tl1ple ralli. tettd ot thl, Y '',+ level. , , I i,; I c ifloliCe I11o (AI Illi(dec t / l H f H~ot n~llo 

Table 4. Evaluation of disease severity by the AVRDC scab susceptibilizy 

rating system." 
Colitr [)1ac[ ;i:.;; I11(5 Cultivia Di,(s( Index y 

(' ) (,,,I 
Green I-land 11 G aI (ren

Green tsittlI 


G I'lat 1 (9 59 abc 
i 2 ilt Greet I.slarid 5 59 abc


Green I1;lamol
10d 2 ih (;l eetl Islald 12 56 abc
 
Green lslil 2 /2 (11) 
 Green Islnd 5311 bc 
Gr1ee II Islilnd / /0 at) GrfecTeIslalnn 49 c8 

Green Island 18 (8 
 at)c G reen Ishotnd 4 31 (1

(reen I land 14 (/ ab)c V 2-30 
 21 de
Green Island 15 (4 Ihc Greeii Island ( 19 du
 
Green Island 3 (;2 i1)n: 
 Greeni Island 13 13 de
 
Green Island 1(3 () ahc GrcelI Island 19 7 e
 
ZPla,:ll
;f-vAdhiHtd iorwlwp'tf+ 
 m cd it~tof/(:lll)l 

YAvi (igo(f het l pl i li trn,:,, , ),initn(inn h [)h i nn-.trin illlph- tnlit I(,t 11 the Y ' level. 

Table 5. Screening introduced sweet potatoes for scib resistance 
by the AVRDC rating system'. 

AVRDC (>lltvir Repor ted Levil Iiseaso 
Acc. No. Name iot Iesil.tai t Severity y 

16 stlscel.ptiblh 40.1 ai 
Green Island 6 resistant 9.8 b 

I-1 175 V 2-30 resistant 8.6 b

1-949 
 resistant 7.4 b
1-951 moderate 

resistant 6.6 b
Green Island 19 re!sistant 6.3 I) 

mo(Jeate 
resistant 5.9 1)

Green Island 13 resistlant 5.4 b
1-953 resistant 4.6 b
 
1-948 
 moderate 

resist it 4.4 b
 
"Plant evaluated eigtt days at tn iO: VAver'age ot
nClilon two replications with 20 platis eaich; mean
 
separation by DilCilils multiple range test iit the 5' level. 

1-950 



Sweet Potato Physiology 

Effect of Leaf Age on Storage Root Formation of 
Sweet Potato Leaf-Cuttings 

Introduction 

Using swe,,t potato ]e,,,'-f.uttings to conduct physiological research, as well as produce diseasetested storage roots for in (-.-national distribution, appears to he a simple system. The present study
investigated the hcst tim lo1h !el leaf-cuttings for use as .ji;lin, ntatcrials. 

Materials and Methods 

Plants of \lS 35-2 wcre slaked and ,-row iii th ireeonhouse at one plant per pot. Leaves weretagged al the ti ' o tlflhllin,.2,i and CUt it tie base of the petiole at differcnt times after unfolding.Leaves with petiolhs were later tra,,spditned to small plastic pots containing a sand-and-soil mixture.
Two expl_ilenlts ve-u CondUCtl: one w,'as Irmslplanted and samipled oil 8 June and 9 August,
the ollcr on 15 J.ly and X ()ctohr i985, resp'ct velVuV 

and 

Results and Discussi !i 

Both expcrimints gave siniilar esufts, therefCorC. only the dtta of the July 15 planting is shownin Table I. The results denionstrated that leaves two to three da after unfolding were able to grow
properly and form storage roo ts. 

Table 1. Effect of !oaf age on the growth and storage root formation of 
sweet potato leaf-cut.ings.' 

Days after Leaf Leaf Area Fresh Stge. Rt (g) Total Dry Wt 
.Unfoldin.. (c.. 2 per leaf-cutting (g) 

HIy 

(%) 
0 46 de 1.3 c 0.78 c 27 c
1 56 d 2.4 c 1.05 c 38 bc
2 76 c 5.0 b 1.87 ) 50 ah3 79 bc 5.7 ab 2.08 b 52 a
4 83 a-c 6.1 ab 2.66 a 56 a
5 86 ab 4.5 b 1.92 b 47 ab6 83 a-c 6.3 at) 2.20 ab 57 a
7 91 a 7.1 a 2.42 ab 58 a
8 85 a-c 5.3 ab 1.99 b 57 a
 

zMean separation within columns by Duncan's multiple range test. 
 YHarvest index on dry weight basis. 
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Source-Sink Relationship in Sweet Potato Leaf-Cuttings 
by Reciprocal Grafting 

Introduction 

It was previouIsly reported that hoti photo syntlhti,: siurce and storage root sink were important
in determining final yield oF sweet potato. It is, thereire, important to understand this relationship
between the source, JlrodUCtion of pholosyntlhale in the luaf, and the sink in whicl dry matter is
acClmulated as econmtlic yield in the rools. Knowledge of' this rciationship is needed to determine
whiCh 0f'the two, the source or the sink, currently limits yields of AVRDC improved clones, andto decide oin hiLprohaIc steps needed to overcole this limitation. In the present investigation, rooted 
leaf-cuttings of four AVRI)(' improved clones with different yields were grafted to tudy tw, source
sink relationship. 

Materials and Methods 

Plants of ('N 1028-15. CN 1(38- 16, CN I108-i 3,and C'N 1367-2 were fIirst grown and staked
in pots in the greellose. [romi e'ach line, ptioles without cal' bladels were grown inl the small plastic
pots with a sand-and-soil miXture.'iThepetioles without leaf blades were grown for two weeks for
rooting and then used as stocks for grafting. I.cevs ,,itli unilorm size at two to three days after unfolding 
were used as scions and gralted to rootted )etiOles.

Corlbiimiions of reciprocal grafls wreri made to eipllasiz.e hih1anlOV--'Viehlilg clones, including
four self-grafts ('rable 2). A raidoinized complete block design will font replications having five 
grats eachl W',iS gr'aflinu of graflted \%'ere uCliLCtedCml~hpC. 'Thlie and hiarvestiti leif-cuttinos On13 June and 24 September, 1985, respectively. The grafled h.'if-cutltings were observed for leal'area,
and fresh and di1'N'weilts oflblade, petiole, idventiti0uls root, and storage root. 

Results and Discussion 

Table 2 show,; the yield, leaf' area. 'reshstorage root weight, total dry weight, and dry storagerool/total dry weight of' four sweet potalo clones. Among four self-grafted leal' cuttings. CN 1028-15
had the hhie!!st yield of*fresh sitorage toot weight and tital dry weight, aid the biggest leaf area. 

Table 2. Leaf area, fresh storage root weight, total dry weight, and 
harvest index (HI) of grafted leaf-cuttings.'
 

Grafting Leaf Area Fresh Stge. Rt (g) 
 [otal Dry Wt
(scion/stock) (col2) per leaf-cutting (g) HlY
 
1028-15/1028-15 188 a 19.9 a 5.5 a 76 a1038-16/1038-16 145 b-d 13.2 bc 4.4 b 68 a1108-13/1108-13 126 d 
 2.9 e 2.5 c 
 20 d

1367-2/1367-2 167 ab 3.2 e 
 2.9 c 32 cd
1108-13/1028-15 127 cd 
 15.6 ab 3.4 bc 
 75 a
1367-2/1028-15 140 b-d 
 9.5 cd 2.9 c 
 52 b

110b 13/1038-16 
 135 b-d 15.5 ab 4.4 b 
 70 a

1367-2/ 1038-16 165 at) 9.5 cd 3.2 c 48 b
1028-15/1108-13 160 ab 12.6 bc 3.5 bc 45 b
1038-16/1108-13 153 b-d 
 8.6 cd 3.5 bc 
 43 bc
1028-15/1367-2 158 a-c 
 5.9 de 3.6 bc 
 51 b

1038-16/1367-2 
 152 b-d 2.3 e 2.6 c 23 d
 

'Mean separation within columns ly Duncan'S riltiple range test itthe 5% level.
 
YH1 - harvest index.
 

The results of 'able 2 revealed that both genetic characters of source and sink could inluence 
the storage root yield. i.e.,from the stand point of source, CN 1028-15 is better than CN 1038-16, 
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CN 1108-12 is better than CN 1367-2; from the sland point of sink CN 1108-13 is better than CN
1367-2, but not much difference was shown between CN 1028-15 and CN 1038-16. 

When both hi. I yielders. CN 1028-15 and C'N 1038-10, were used as stocks on the two low
yielders, CN 1108-13 or CN 1367-2, respectively. IrCsh storigc root yield and dry storage root
weight/total dry weight ratio, i.e., harvest index (IIl). were consistently higher than those of the self'
grafted CN 1108-13 ald CN 1367-2. The results ,ugCsl thatt he yield of storage roots was primarily
determined by the sink capacity rather than the sourcc potential.

On the olier hand, when bolh high yieldcrs. CN 1028-15 and ('N 1038-16, were used as scions 
and grafted on ('N 1367 2 as stock. fresh storage loot weight of' these gralls was comparable with 
that of the self-grafted ('N 1307-2. Apparently, the s ource pt)cntial of two higher yielders did not 
influence tihe shti'ac root f*rnialion of ('N 1307-2. 

However, when both hih vielders, ('N 1(28-15 and ('N 1()38- 16, were used as scions and grafted 
on CN 11 8-13 as stock, fresh stora'ICe root IIl ol thCsC g iratls were higher than those of the self1and 
grafted ('N 1108-13. total dry wei-hit als-o tended t) increase. Apparently in this case, the .ource 
potential of two hikh yiclders, ('N 1()38-X] and ('N 1028- 15, Cotribultd only slightly to the
dCtcrninlation Of stOrac Y0oot yield of ('N 1108 13.
 

In order 1t)
conlirl-ii that sink capacity contribultes to tie determination of slorage root yield, another 
gra'ting experiientfI ,,as, Results in'Tahlc3 generally support the f'ndiitgs- leal cuttines conductCd. 

in Table 2. When the lxm -vieldine ('N 1307-2 \%rs used as sciol and grafted 
on the hihI-yielding
CN 1()38- 16, fresh ,tora,'c root, tlal dry we1i\ t. and dry storage root/total dry weight were higher
than those of the self-vrafted ('N 1307-2. ",ppaiCntls\r.ink activity h]ad a cre.l influence in the 
dcternination of total dry, \ecit, \s ellas SfoealC root yiel.as 

Table 3. Leaf area, fresh stoage root weight, total dry weight, and 
harvest index (HI) of grafted leaf-cuttings.' 

Grafting Leaf Area Fresh Stge. Rt (g) Total Dry Wt Hly 
(scion1/stock) (Cll') p(! leaf-cLttilg (9) (%) 

1038-16/1038-1 142 194 ab 6.25 a 69 ab
1108-13/1108- 13 159 9.15 cd 5.08 ab 53 bc
1367-2/136-2 159 3.1 (1 3.10 c 21 d 
1108-13/1038-16 141 13.7 bc 5.51 a 53 bc1367-2/1038.16 147 21.9 a 5.25 ab 77 a
1038-16/1108-13 146 5.7 c 4.09 bc 28 d 
1038-16/1367-2 148 4.7 d 3.78 c 38 cd 

'Mean selration withlin couims by DuriCim's multiple range test at the 5' level. 
harvestYHI h index 

Conclusion 

Results of' these grafting expe'imens onileaf-cuttings shouwed that both source pIotential and sink 
capacity are important in determining the yicld of, sweet iO)atO. IlOwCver, tilec.ontributiti of'sink 
capacil, secms to be siolificant. Results of this expelriimct indicate Ihat the AVRI)( high-yielding 
clone, ('N 1028 15, had holh good source poitcnial and sink capacity: whereas ('N 1367-2 showed 
both poor source poteIntial and sink capacity. 'Iis in av explain why vicld potential differs among
four clones testel uldCr fiCld conditions. 

Allhotugh ('N 1307-2 and ('N 11028 15 had oimiparablc leaf si/c. the formlier always contributed 
littleto total dry inaver yield \'hen ulsd isscion. It,thicicforc, scenis unlikely that leaf siue could 
deternine lIhe poltltial. ()ticapacity ol source the other hand, the sink capacity of high yieldcrs, CN 
1038-16 and CN 1028- 15, emcd to oveicoIte the po'or source poItlntial of ('N 1367-2 and raised 
the lattcr's slol'.lroot yield. 

h'l'ese Iht geot'-tpl)cs wih large ',outrCC ptiiai , ,ink capacily, or both shouldresults suggest 

be the ones initillly sClcctL in 1rcedi'ng wo'k and then sUbse.,qutenltly ititprovCd y incorporat ifig other 
desirable characteristics. The findings also indicate that the evaluition of sourcc potential and sink 
capacity could be cotIductLd hy using leaf-cuttings w.grafts, thus. imaking the evaluation of a large
number of' entries easier. 

http:1367-2/1038.16
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Growth and Nutrient Analyses of Sweet Potato Leaf-Cuttings 

Introduction 

PFvious stldies 0i lt-0td s\ Ct piotjo Itilf-eiltiils rc\ti thattile fnil sltia,-c I'0t. viclL deiepends
o) tile capacity of Ic;if-citliils Ito tlli ietlc it:p )tllo l litll s fi ilte ft l'-bl.A ide (Solrce) to the 
deveioping stihiii-c lool (sinki. lltlitlr 1t? ca';i)Zcitl\ Of 1c dc\tCiopIii ,trtce iotiotl t ato liliodate 
01' receive s.iAt.\itiloioiii hllilphoilo,,ltf . th dr\ ItIltlr \ Oi f t11 il il-c illfii! ijIcIt)ls OIHtiel 
pholti,,yV ht lic aci\ it\ ofti1cihtI l-IitiC (,lsuriit?), thiC 1,:ii lio n of dr\ iilillter ilaYi} pi ; iiniportililt
r'Ciltil lhtiil L'lCHrlilliilJlill" , lrl'il't? r1'001 id. 

The preset lud\ ;iiliiCki toIll\i ti,_, i hitCc thilt' athiCtic potcutiai O -biatic tiirllilOU h ,21,Iw'th
illll SiS t) CTlcri ilt1c litricilt c'tLltll ot t iiflertil parts. Iotllltilanltli t?\aini t? t ielaioni:hippoltellil pho [til liriclll 111idfilil tl;22 t? l \ith.yllci", Cll[L~ll. 

Materials and Methods 

ally txpdiicti ici\Cs of 5inwlin bildtc Si/e aintd petitole icigtii pisititillei at the 4th to 7:h niodie 
I0fUN 102X 15 ;oud AIS 352. 5 hawe\crc ctllati of the petiole illtl plalted ill poIlyetiinlel e tubes

(I1) 1 ciii. iieiihl 20) c e llld soilli Iiltd \illl siiid i it 1 11 altio, lil-cultiin s clc grown ill tie 
t:'lihilosC aid I1'rili/cd sscckl %itlo I l lpoilic\ No. ) ,oliutioii (1:20:20) atl 100) tiiie dijution.

I.cal-culintiit7 tCIC,il l ill 1. 4. 7. aiid 1) sse, ks ilcr piarinlni. Sampldet lc lings were 
irc' Iioi,IC Il area. ptiolC ICitii. StMrirotI toid. ilid Irel aid (ItrY ci ut1\ ol bItld, petiole.

ati ultilous tlol,l anti slrai,,c loo Il ea ch Ifetll cillin,. liat'h satillic had lhifc rcplicales, with lour 
nliils cldh. l)ricd 1issics of iC dilicitn iitaris of Ic;ii cii: :trts werle als/cd fir N. P, K, solue 
s,uicail. a.iiti sttir 

Results and Discussion 

Tabie 4 siioss I itl (N i'128 IS hid ItlIfr toi,,c rot(i \it hi tIal AIS 352. Ilowevet. total 
ss sionl jcaiunil\drt wetnidlt iotl i tiiticrtt b1ecClCi hthet\tt cliies. As disciissetd in tire oral'tin 

C\I)ctincitl. vicli. dillc icc \%i l s titid t Iit diiiCi ce iln 11\ illcrtl parlittin. Ilenti(, ltlt 
pItollo"t, niicsi ;uSiSi st, in icili cross til ratem iR( <;R , simiiar het'.nel tss 0 imiprovetd clotes

csl)itC Yield dilcrcicc ill shrc oot (llbic 5). 
,Nticiil ,Piiai, ri cc;alcdIhat ('N I 1125 ciidtLi1 o cciiiullllt otle P.1K. ai iid oubie sugar 

ill iC Ic;il akidclilt p'Itaic. es' ',icii Ill tc it)io(t?. iild lillre st; ch il tile stloilc im aidvetlilititlus 
rot,,s Ililm ,,IS 35 2 li'a lc 0>1. 

Table 4. Growth and yield of leaf-cuttings from two sweet potato clones." 

I f;si Slge. loUil Dry iotiif Ai Petikole Dry
ltry R7oot (g) Wt 00.c (I I :, ) Wt (g) H Y 

"......... ... lr ilf-c ltili .-.------------- ( ) 
tCN 1028-15 14.8 5.19 312' 0,48' 48* 

AIS 35 2 !)( 5.32 228 0.87 19 
"'Sigifi'1rir otltt t!ni ;mceit Oiew e' ( ')111d 1",, (" ') h . l irvl In h x 

Table 5. Relative growth rate (PGR) and growth rate (GR) of 
leaf-cuttings from two sweet potato clones. 

Period' RGR(i(mg/ g/(fhiy) OR' (iigilday) 

1028 15 35.2 1 )28-i15 35-2 
1 WAP - 4 WAP 91 93 101 113 
4 WAP 7 WAP 38 34 145 136 

IWAP = weeks titer !)limtniig. 
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Table 6. Nutrient contents (dry weight basis) in different parts of leaf-cuttings
from two sweet potato clones at 10 weeks after planting.z 

Entry 

Nitrogen ()

1028-15 
35-2 

Phosphorus (nIg/g)
102815 

35-2 


Potassium (nig/g)

1028-15 

35-2 


Sugar (Iag/g)

1028-15 
35-2 

Starch (mag/g)

1028-15 
35-2 

Signficail dlllter.,l l 

[iled 

4.0'' 
4.3 

14.2# 
9.8 

34.2k* 
27.0 

60.1" 
39.6 

26.5 
23.3 

iw 10'., ), . ). 

W e had specilicali. allil/ + Ili lItlt; icll 
antiliporlalt ce ille ultrliji.i, the il ).C()tk l 
root. Data iniTal, 7 sh. that hii-vichlitrl 
than Iw-yjeidjil AIS 35-2 at iiiir i+,ruC 

Petiole Stge. Root Advent. Root 

4.5 1.4# 2.9' 
5.0 23 3.4 

9.8 7.4 5.2 
7.9 8.7 5.0 

16.2 17.2# 27.1*k 
"3.3 19.6 31.5 

44.6" 159.6 55.1 
33.3 155.3 45.4 

84.8't 479.8' 58.4*1"
 
121.0 333.8 44.2 

,
(111(I", ( ')lwev . 

mCIIItl ill thep1:se iII'[% playthe I id I pe;iulC, where it 
ftllttcs hCt'WCCii I)Ctiolt iiid dCveMIO)iil# slorae 

N(102 15 aecunitulated moe I'.K, nd solulle su"ar
 
b'llh
,tLac, t thIla +ittings.Interesinul\, AI 35-2


stlord iuree s1trCl :i thC Ictae ba.. I ISiee' sli',sC is a lll()bileii'O0 oue'aibihivIIrate_, illIle laiitantIa niaaCOlupt-)n'l i ,i'0Ihi+suga hibi at the base t11u-ar,ulttbie th)Ip tuie,' ot 'N 1028-15 
ruay indicali uit thi ,lals-r i,r+'aki\ ti lu;i,hI td hntl"t ,.'J1;)s12 )n';iecl'tl. 

Piolassitiii is kllt)',\li'(i) ' tllIr l linii C1hj the 'ltt'r1. 1 2elu IuIi \\ 1;1111:L..ii . h ih lvL at it petiolelust,e Ii ('oUN ) the ulIt .i,102X 15 111pCsuihi,. ;AbM tiIheilllluult+[;l.L Itta1,ll'hu ie tiuull r);lltiliuiI illd.'erlliiil 
 iigh \ piqIotetlialc iii .v.t'l putatu. l' sltisiuili aildl s ulhiil' .111i2;i,colt+ltlsx '.eiallso hiiihin the leal bladc oIi (>N M(28 15 (labiC ..SineT su)iibic sueai i not readily rtaII',sieCad tu thedeveihping stuiac lotlutAI 
35 2. itlua\ be euoI\C rtdIt ti m ii tldt JiLaichid 
 the basail Iail
 
(it'
the petnitlu (T;ible 7). 

Table 7. Nutrient content (dry weight basis) at the base of the petiole
of leaf-cuttings from two sweet potato clones." 

Stage N (!") FP(1nglg) K (mg/jg) Sugar (ung/g) Starch (mg/g) 
4 WAP 

1028-15 2.6' 11.2' 29 0' 84.0 69 '
 
35-2 2.1 
 8.3 18.9 81.0 242
 

7 WAP
 
1028-15 2.2 20.0' 20.7'1 1/3' 25' A35-2 2.0 13.1 9.6 128 251 

10 WA1
 
1028-15 2.3'" 20.6' 1 5' ' 183'
' 1

35-2 3.1 12.0 !6.2 104 195 

ISlgrilil lilt (fi hfel , Own ~eith ",'). '11)I I". ('' level 

Conclusion 

l.eailt-ntinesut butli - Miduti- ('N 1(128 15 ant Ili% viic iiiitAIS 35 2 prodUCCd equal a101nts
of total dry inalter dturing tle I -wcek ,mu1ll 1
per1 d. e..\ield ditilreriee wa,, apparently due to
the dil'lerence inthe efficiecy- t trahilisi 
 s
CieiIIIl)Ituus cIIratellt the dcxiclipine storage rout. TheICCnilatimn at tile peltielbas. tf hi-h jlilaiullo and s.lublc sgar ctient ill('N 1(28-15 and high
starch countent i Al'; 35-2 sul,ipois th ilvlbuithsis. 
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Table 8. Potassium and soluble sugar content (dry weight basis) iI the leaf 
blade of leaf-cuttings from two sweet potato clones. z 

Stage 	 Po .assiuo 2 (ag/g) Soluble Sugar (mig/g) 

1 WAP 
1028-15 21.1 	 40.21 
35-2 	 17.8 21 7 

4 	WAP
 
1028-15 28.4* 
 54.11" 
35-2 25.8 29.6
 

7 WAP
 
1028-15 
 31.10 	 56.71,

35-2 26.1 45.0
 

10 WAP
 
1028-15 
 34.21 	 60.1A
 
35-2 	 2f.0 39.6 

Signflicant (tifferen(e+ait the 10 (), . (*), u,. I % ) levels. 

Screening AVRDC Improved Sweet Potato Clones 
for Drought Tolerance 

Introduction 

Although sweet poltato is rel.ti r'ely suitable for. l)roiduction in the marginal land, itcan he severely
limited hy dri nighl stress. C' sequelutly, .e ilitiited ,asurvv ii'drt lghl toIlCran,,.c mInl()llgtour"collection 
of itliprved sweet p: illo clines which have Ibeti utteristcill-ciltlired and prc..served lunder in vitro 
c)lldiitiiilt,. Iis screetning was hised oil the inlroductioln of pilycllell. gl,,col as all ositicunt and 
to ercate the low )smot)ic ptIcltial ill the Itiediutim. 

Materials and Methods 

All 3()cliil f iltilved iid ,l,'tcd AVRI' ItalCriails presCnlly kCpl in)tC.-, tubes Were tested 
twice in this survev. The platitlets v,crc secli(iilcd tw singlc n1dlal ,-euttinls aid translerred and grown
ill test tubes wi trh MN iteh'diuJitiCLiiiining I ppIII oi NAA. lw 'eeks fter initial ctlhture'. 
nodal cuttings were again Iratslerred to i standard MS ineditim conlaining, I ipl)m of NAA. The tiediitt 
was ftr llr inodiiCd hv addi ig 1il]tchylc1C y'vol 011( ) Wll(;) a1t6. ald I)( g/l.

Fort, lays altr., the. plileltIs werc itVC',ligatcd (11hflll height. Ical nulbe1r., tot linglh, and 
fresh weighl. For every teatinent. Ihile %cre Ihrec rellicales wilh itur planltlels each. Since drought
tolerance screening asitl thC,, intitilmd ill past, an) A\RI)(" inltroductlit repord I possess this 
charactcrislic frnm laiwa. I -1-14 IKinien). was uscd a,, eerefice. 

Results and Discussion 

I)ata hased onIplml itiLh. letf ntblller. fresh weight, and ro)t le gtlth showed that planldet growth 
was noticealV relrictd in the ihediunt cittalittingl I!(i at 1(001gI. On the average, inore than 707,
ol heigh; gr iivli and 4(0",; of fresh weighl were affected by IlI(;. Among 30 clones, hoth 1444 and 
CN 10)38-10 werc l;sl alfcted bv I)1":(. "I'lts. it al)l)cirs that Ole desired drought- tolerant characteristic 
of I 444 can also) he detected by ill vitro testing \ ith It E( 

Conclusion 

The AVRI)C tissue-culluCd collection of' improved anlud selected sWcel polalo clines wis evalialed 
for drought tolerance by introoducing I)1E(; toI Ihmedium. 'Ihis technique identified .'N 1038-16 as 
having drought tolera.ncC com~parahle to accession 1444. 'Ihei tolerlle levels of these clones will 
he confirmed next year. 
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In Vitro Storage-Root Formation of Sweet Potato 

Introduction 

T"]o expedite the interatior al distributionl di,,Isc ttcd s,%%.cct potatoes. AVRIC uses both tissue
cultured materials that are multiplied and reatintained in lest tuhes, and ,,niall sloragc rootls ohtained
Irorn leaf-cuttinLgs takent ruoin nicristcen ilp-derivd piants ,inch ultivatCdfuse been eC in \Crniciultealnd lmlairntained Ill an ijse'-frce ,..cenlu,. en iitho0.1',das 

potato llaterials liall lt iltel ttubes stlitter 


I ow\C, 11both their dra\backs. Sweet 
. I"I ay Inonil r Ip ctI cIt c Icli,.irttlres,n roligh

handling, or dificiill in rc,xincrtih dIe. to lack iol capabI pcrsmnel or facilities. As fir the small 
storagc roots. ItI(, liNa .Ill he te.',cte'd. although they\ a gronn ill tile srclclihtotlse.


T he present in eSti L'ateL the possibilit\ t ohlaiin siall rootsE ill
ttilnder Vitro
COlUlnitiols. This niktho"d liminalts the mr"ni\ hacks ot shilin,..g, materials inl test ttlh),2s or ill small storml.e 
roolts. 

Materials and Methods 

I.Cavcs with pelitdes \were ecised fro plantlcl, of AIS 35-2 derivcd Ifrom the nlieristeut-tip cultureV
inder it vilro conditions. ,:se s il 20 lil fnu0tdiliC NIS meCdium eontaining 3948 nmg/flhese werecro 

of KN() . Wf. of, lcliee hl and NI I No; . and at 1.8 fprlite. The mnodifiedbut ithotll awar 0'/tube
NIS miCditni was addtd s tilhNAA.. BA. kimctim, and GA at (.5 tng/l and 5.1) gl inl difflerCnl 
conlbihilations. L.argo test rtubes (12 ci%)A siti hottoms co\Crecl 1Wlilliivl Wete usCL. There were 
I0 treatmienlts. each hasingL I(I to IS test Itubs. 

Results and Discussion 

Although t ic s lie pt +,sihilit. (it white piltito tt becri/atiun toil a1air thi'ttlghl the InNIiIaipulatit,

oflthe auxit- cylokinmn Idith. i1i1unlo0ltUnaitel, this sitiamil did nt 
 occur with sweet loltlo. Tuberization
in white iolto i' tile IOHmriitio Of thickCied st.IructLres which are tC'hlnicalloitdified stems, aId
tusUallv takes place ol the surfacof again undCr ill il' 1:oillitliolns. Inl sePtatoi storalge lootls.
On the other Iad.lhickCill occurs iln advenIti i ts ,1 ii++ed ilt tdes.oI As tar as e klow.
there'IS 110 report on tilh slt)rag I t fot1l.Mi 1 0I ;111\ Cii', tllunder ill Vit'o 'illdilioll,

AccorldiIg to sCt ptlttt ph \,itm,... stoh :lragel h)r l a;till ,eupids on lhe asaihal itit ofloygella1nl tll sink sti.tfn of the dt)()I"ito', rots deillcd It he s.torageU lootls. Silb,,tut tliitI on 
I I'i1t';0 stora e-ro(o)i orrluI atiloil of s++.\e.tI pt)atin i)Ii\le theIsC oC eIaf cttlinf s trot1 the plaiitlet,

imsleadl of whole p!aritles,, iII or.r to eo urageIL,traiictioolit d s iIllit It 
 h',Ie d'hIl)inlg

adventitious rloot: aiid the rIlIcCirt.nll of aar s pWrlite t coUraL2e 
 aeration in thc root sstem.

The NIS lluleditlill %.'+.'as aIlot ntoif.icd 'i'i s
i to ptaSiili cncenrt.Illioll. id adehd s, Ih dihlffeelt 
cuinr itimrior loNAoA. BA. kiniin. \ll,\. aid C(;,

The conbination of N.\A at (5 mite I arid (, ;1 5.ittri, I ill tin' iioldCil MS mIediunnm did 
i it) e stil'rtae.r ro'o nIntalhti AeI II f da s il IH . r o ulturiI e T of stilrlatgefll . oiuatioll ll WISaboult 3W.; . tresetll e too 
tlhrotugh tlhe iiidLiCCrLreri of air ,e\m-ugC. incr'as that 

. lurlher ,.ork i, ,till ii Ill ,,,nno.ese lhancIme chancc ()I '.htaC root lorlliuln 
(oi bull, deisilty innthne nediuini . etc. Wc feel

sIrragc root PitidLuced dirctll\ untderinm tilrt, cmditions shntil( hebe ctte'r suitcd to international 
diStributolioIl I nC AVRI)('U elite bree.diIg2 lines... 

Conclusion 

Inrtla6li011 of'snr;lll Storage 100or', i ilhcedutdller in vitro einritiorns. Abmut 30)11 Iclaf-cttulings
of AIS 35-2 frined stmragc root when CtllthLrCd ill a lm lificd MS ninclitim with NAA 0.5 m1g/. (;A
3 5.0 mng/I. 37.0 iIN potassitrmn., 8; sierose. and perlite1 aIs tImesIppOrrtirlg nnnediuirn. Work is still 
ill progress to iiicleas percenttage ()I storage rinlt forrrmatioin mtllder ill vitro crnidilinits. As fa-ir s we know, this sludy is tlre firs iln'esigaill lhal ilidUCed slolgC I'(ot lortllitiill tl s'wcel potlIto under 
ill ilro colllditiolns. 

http:s++.\e.tI
http:fot1l.Mi


Tomato Breeding 

Crosses and Segregating Populations 

I it1985, we accorded ligI I p iori ItoI hle iieorporitI) ol 'si"tIc c to contintit root-knot nnilxode 
and bacterial lealspot to advanced tropica.l breeding Iliies 'lll I ). lI.FrthrCinre,we chos0 trly sourcerus 
of' nienatode resistlatce that bei filit and iedilut to larLL: fuits. For bacterial lell,.pol resistance. 
we continued to use Ilm aii 79) ats resistati plrnt.I l .. "er. the tropical stocks were otnly those 
With Uood levelS of heal tId baicteridl w,ilt tesistaeCe. c;arrV the Tm2a cenc ho totllllto mosaic Virus 
resistance, and hear sollic ruit lilliniess. 

Table 1. Type of crosses made in 1985 in the tropical tomato program. 
aren Stoks/ 

Tropical Parent
TropcalStocks -- No. 

Characters of Donor Parents" 
HT BWR Tn2a Firm HT BWR Tin2a Crosses 

Mi, Tm2a, large fruit, firii fruits 7 3 67 
Mi, large fruit, firm fruits 3 2 23
 
BLS tesistant. 5oti, resistatice to wilt,
 
mlledilill fruit Si, , - 4
 
Othersy 10 5 43
 
Total 137
 

/H1 hea t l ,: Mt/f?otortinl t'icl;iAi w/il lw ,tUi t il.I,1 tolTinarit grn(+ for toIiato rosiic virus
 
resistaince; Mi i(J)oini) t ge el/for roitkrnot ritnimilt((e r[%,lii i:. k S t)ictriitl hitfspot. tncLide stocks
 
carrying PVY reeit,iric. ili;(ino i,ilI k grive tritt color
 

1roit topical 
processing toilatt (itt(all C2. The ,nCeral bjelctive i[ must )I'tese crosses wa;is to develop 
hybrid cullivirs \,,ibl heat attd blctri l wilt reSis.llICC. resistiIce:1I 0 mosaiL Virus nid root-knot 
nICrtatodetC. attd irttrovcd nit fitti d Si/c. 'hetatacteres 

Apart I the ltolillto crosses, we llSO Iltad I( n0 hbr Clittititiuns.tid ill the 

CI Miless, As Nc\ Cral Of these d.sirab;l arc2 already 
inl the advaticed trop:ic;l liltes, the ivol eticitt 0suchfl stocks it the ir.cessing-tyre crosses hIs becottie
conIsidCrable. Th. sourcs oI ttiiatode m.ittice vcr. ittlced te t.ip lrtebd llc Vscoltivars 

with good irtitti.ess. 
The lirst batch of sc2IC,,atitltilckcrss ,osses te1ia0tode-rCsistall tropicaltlitiliC', Itrot c to0 d,,COp 

totiato becitIte avilable o'01tr in ootrsis tithod was 1t0 vel tperational.sleCtion 1W5. As theleC-.i 
these aMtilies ,vere scrleenId lor iteitlode resistanuce ilt the I('I F2 ,ct cratiot 1\ th\e co-intoculationl 
llictlod. '[lie resistantt plants 1Io0t1 these lImillies W.¢,_ ;Ied'v:it.d to It' I l( ;attd sibIscqtlCntly,ctiraiolil 

clc tsis t iroi 'MScreened b' ellcttt t lct ,, it lstues. 
Furthter selet.'ti ltr 20od lioriultutliI ClittaCts it tottll ttIS Miltiti the lt t0ti onuts lines wa-.Is 

carried ont and the plants advMit.d I lit' IF4 gencratiot. Most of th l I'I F4 linues were 
e'valtuatC( for heit toe'ratnec Ii suiilr 1985. atnd individuil patits ve)r.t seClhc(ted Irlt the best liles. 

Tables 3 and 4 s.,tliiai/C the selegation for nlittatode rcisl,.cL,. ofl severll II('IF2 ltitilies 
screenled by the eg-itocutlatiol iliethod antd susettlut'nI desctidanits scrIeIIcd for ltonlt.ygosity of, 
resistanc by elOctrophorcsis. N, t all IWI :2 Ifatil ics could be serccnted Iy electrphlohrcsis it the I ' 113 
gcneratiot becatse the linkage (I1Ni i gene with Aps- I (acpid ieIotis in the tenalideihsplialtase iso/yitmc) 
resistant parents hIns been ic:Prtcdly roke i. 

http:rcisl,.cL
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Table 2. Type of crosses made in 1985 in the processing tomato program. 

Characters of Donor Parents' Tropical Paieit Sto(ks No. 
HT t3WR inni.a Firm HI1 BWR nl2a Crosses 

Mi, firm fruits JO1 42Tm2a, firm frLiIt., 
2 12Firm, nle(iun-lauge frlit' 1( 2 /2Moderately tirir. larpe it, , ,4Total 8nti 
-40 166 

rvs'ItiriNhw ie itm rid)yMii? i ,11 tjil't 

Table 3. Segregation for nematode resistance among BC1F2 populations
screened by the egg-inoculation method, AVRDC 1985. 

Faiir ly l't,1I i h olmitlooc ()t 'wv l I) q)(0t ll , -' nluili:ty(I 

CLN 305 10/9 809 2/1) 1'04 Ai5 55.3 0.005CLN 308 113 1 818 (8f ,1/5 I5l;115.2 • 005CLN 337 11.2. 811 28 1 /'AO )86 53.4 0.005CLN 346 96 /, ,11 ) K 1 0 250CLN 3G3 i1 
/l/la 

863 8 8 Li 17/8 1 0.250(J illIhiwolIic,11 
 e(hr Iliol (if , 
,1 101,'1<
l11, 


Table 4. Segregation for homozygosity of nematode resistance among

BC1F3 lines screened by electrophoresis, AVRDC 1985.
 

Fo~llyw~ol 'm mti l )h w vf( X"" r ), lly

Silll i MMM III I MM11/r Mi * /
 

CLN 308 ,108 136 2/2 ci 
 8" 3% 21 2W / 0.005CIN 331 .31 1)01) (/ 210)15 6, 61: 0005CLN 346 2,38 / 1 15/ 0 8 1I-1 2. 1 10 .25
'LLI!.edl oir]l heo~t i,ll + r< r'lil') (If I %IIN I N,11, , )),Ohl r-".l!l-A. 0 +1t1(~ll 

li \,rl,;,, )l1tliln1101 ;11 .\\"RIM)( iii i ititcxhw1k\ll,, ',ItiLtICi 1) iC,litlli ittic IS, ;ti1l CI',,uuiiull itil J'uit li' l~, n,-Ihur h I h lI_, 1'(12 liiu Ii hlk- '). 1iiL .' %%;i"ClC;nIh ;I 210s1,1tUMiCC'till lliu l il theC i lhlll cLa',LI( ;io(l liI, \, a", Atllll)]J\ ill Ilu iuij,", C[ .NIt it l(I.N .(0.1.) lin1112 IF.; ii ilin Liti il (IN . tli(t ,,ii',,t.t\ l ii hit lil'c\ ICtCd'illio IT hlt' -41). liIi' . ' il (fl l\tIM liu llh."+, I il ',ii '.\ Ci a I i ttiiiiuu/11iljtll ii ,,lle11 1111111. , iOWtl'. 

i. 1111 

ill I-itiii ( l.Nitlik iti CI llJ-I h;:1 IItLtp ,u uil 


1W IF2 ilit 't'ire- ftiit ltitU l 1lietu0lt.';llul, ui.lii ,lcl ,.. 't I)ull ' I I jLIIISl L ct'l d 
' ii li u ' i uN S I(j lt- hIll III iC C\l11tl1giilIC' il l 'I[t TIit ' p l t 

i
l + + t ni l . ,1l1lt ll 1h11(1 Int LT',\ , ,!,i llc I l] h l tlclluu'l nll io lllll i Ol-[)L' l c,. l",elC lil , \J tc' I' i tll ll 111,111,1 1.1 , d iff11iultl h tileJ l li1t.,isiI11 P, LIChi ,, d '-If) t'hMJI(I11 11t' M I 1llCO WLhtti,P Milki A I IlIW . I hc ul l ,I.111,,. OWltLIll + I', ,' ic .I f) 1 HIMCt. Ill~ + 1t,..Ir+, It 

Is I(t lt';illk i luhlciiLct'i h\ cii\ nit itii tIIlf i Cu -. 
hl d Iii c NWll4 2) N CI ;IIcIII tftiiiii tItN, l(.P)"', ',Njiiiiii, L

iii.kl iI t t ll' 4 0titlI solul ctII lninn22 Iailis.". () imc " ii Ihl \\,l iltiiiniitl iil,,. h e 11it1 \(i\ ,i m!ijIfh
sn/es a illt u ll I 'lit\\ ' Il l c c i lll I II 'fill',
iiilI lie ut,irnhenil _". Ill lhmese iituii iiiiiiuc., l\wii liiini,, NINI Mti,,iui uI 

JiLl l\l il " "I lli 1 -1 Im il ) 
,si '.inul NhkI',, ii1;\ .'Illill\h;lv ,,tn N tr liblc ii IiLk.Iic if1 NIl g lit- I, lh \l" I 10 N iiii\ ;i lti', Ih 'tJil\h luntil leubtilInt IJepotlcd. \ C \ ill cltil ' ii liih l Ihtili iii J liiLiN iIl( hdtsc CLIIsS' 1 (i1,1liiuneth1H e i tlului h,

cialse l , ilt uinC I)LClC.d seL eihaliioll r;ljit. 
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On a r'outine basis, other typesl, l scg'el' iiw ipluanonti is wele'ilso Ihindled hbythe progirl

1985. Most of itl:-se were ;Id(vanced selectiosl i thelal t llteih of 
 rosses, litedto ilcor-portIle
toi111ttto llioslic Vil'1nI taln- and ollilr desil lecaI teI'rIICsUCht,h as pIII)IoiVed'lii' id 1F-Irinines.i Irtlit 

to tropical toial"lho.
 

Evaluation of New Tropical Breeding Lines 
for Bacterial Wilt Resistance 

Introduction 

Bi;lc 'rliili (l).\ l(l /1(h 1'111111/1 1,, lilt. lllotl\ ,ill wl oM 0/lr W klu'\;<llll -,' 'il killlhih) illlhC'i101, 
hIllidtlroplik-:,, N '\ l < ill ll~ h ' Cll~Ii [It' II()i)I'Jll 1llll)lM cll Iljlii;llli liii[I,!.1 Il'lC'l,r'htlhd ilt0 

le'vel o1' r(c(i1[il'c hi ll" ' t \1C' l i li ltiolillil;I tloli( lil)l < 11"liplical it i;p ;Ii.' k'oiitiiulijllv\ 

;IddCd.
 
hi ll85. I CL-Cis'1 dil I t hlhh-i'ls,CslcIlictIll'\\ hiuiCalll 'il tillsh r h till %ill i st'htl'I.
lhiCCdt 


"'hi0d luts l idl pr'\ i sll,,"cI ',ld lo ll tC'
llih'il. tit,.l'' M i tolitito lil l'" its. aiitd 

Materials and Methods 

TWO sIt , it I'plit';Itc ll triI lS \ I'll' c iilt l'tl . 11'rhlIist l 'ii 'i&,t'd ill40 clitric iiclitidin the
 
starlllil s i dl itc',hus ai list'hchc 
 ith I it',)el't o'lild.1.390 2,"S'. el\. 'Ihli csc -Ct\ai ililade 

'i li ne \;ic l L
111)OflllS Iie di is Ill ih '< l I eidt1iiit2 i0555l54I I t)IC iil ItllO h lt.ilioll0 \% s . liCh
 
'l[n list Ills i I M .i Illltll'. SIML)'; se'llili \ %;I'' i llilltll.ii 15 .lul liii I) . li
I .inl 1i00 

,
\u , l l\ 11111 I liii', %\Cic'l lll 'h'l llli ',. Imlt'liil ii' tII IIW 1 I. ) )lilIIil\ .s 1i8'h..S e 

L'Ill)-in'll( 
 tilt11 il \kill ,I\ ; I't'itll~ i<l l ;l t.' \V h iih'' 1 '1
 
nlcirh-sTa 1100(1f'l1'll hi?lik-'hi ltl titillt'li l W'I;).~II i 


lLi'tt%\\I htil~l' 1);i ),'i<1Witk CA 1iI I It i IICil"/ 
i ill[, . l1lt. 10111 w\1, I (11titet%I,, ~ \ 1,11,11 iCM I lt l I I t,11',)l~tilli.'1 LIMI- I IL',,) i i lSlax,\0iitnvuls)
 

\ -,1 ;11 dl ' ( 11 1 S 'I) CII 


O 1. tn0i tCntlic". W ill ilil'eclioll 
rc'O't Cil~ i l CLciclil (11c<,_ l. L ) )lCiib. 1 9 8 5 . It'lll ili . (fi\ i lil l t ';ll .i_',i11; t' s) 


Mlltliillil clh ''l~ Lc L~'t lI~ llt't -Ak' 1111
CI(ll i c, Il hq ll 

Results and Discussion 

4 51 ':ii~il 1i III tIll 1 ll 111LLi c lllltl ,l'I ill I 11 ' (( il+ it c u c 111, lil II . I ltl\ I )X (Illill m I ilhl ilh lltlfIlk hiV'hl\ IC"Il<lAtiil 1 .%i Ill 1C'iiAli 'CIWh , A . t [Il.\' \%IllililIct \W'iiS
l h 1)\L'1;111 llnI)Cl-Cilllittc" 
hI,,Mtl)CLidllk Illlit'c< '' lll lIl;il. . ,IA it~it <t+ll l J . . 0MJ(.",111M t'doly 17':1IL'li l11C I 1'' 

Ili II1I11<,JI )il t(h ) [Ihk' 11 Iilt' 
ililOtililI)I~ Ill ,'lC Ill ()l11li.",L' tl Hlit ,lI<,'ulIN C IiC", %\ 'it 

illC IIil l. T heL'111101l k(W lllCl'n ill \ iliilhllll\ hi lill lIl',CNI IiCILlt'ltiL''ilt't\' 
C'IIliiA Ih lil %iW (IIItli li",. t1111 lilt' )',I cq 

rd'vc'lli(itQ < 't; ,I 11 LIC'c' t[)!IitI I h ( I Iia lik lil l iillik",\\IIil C L I' IllIc- 1 I\hL'ch l c lIlk' ,I %i OC(dl 6'11 Ii lti lih
 
treveimilIm c Ill li~'t .iTiii 10 ill i il l A
iitlCO111 llll\ (lll lt.,,tlil iic l 0,I l IC lII lO ~~ll( IIII \ 

Conclusion 

tu ht,ii t2 s st ICS lil IlsI IIJs itl llll he, iill 10 'll, ii c liI\ls l'k. rt.iii rt' iClui sl'etlill.i 
lIllhod t';iiheC lI.\ ltIdolckl.
 

pr."C'litC\lICIL-rii li11,ll1 tlI1,id (i' It-'lliiillim-
I lilt-" ., MIkil1112 ,il,,T')IlilCliIle"\kCL' C .T ht-le lint-',, 

still be re-es'luilu tttl ill I 'X eitill'r \vilh h 'listllil lu 1U121110d Ipit's 1o ll-,lilv Uiset h\v i' lliiln 
;imldtied ,Cseor wsith Il'iCIld CeillnICLlitleh Ihlit I h b ' .iC " 1)'ll siuitl'4 



88 AVRDC Progress Report 1985 

Evaluation of New Germplasm for Heat Tolerance 

Introduction 

As part of a collaborative project, we received from ('ampll Soup, Company 12 new breedingstocks which were dcrived l roill thCil IMirrenlit sclcc ion p rt-rrain lo- heat ttoleral ce. These tinaterials 
.wreevaluated dluritne1 the 1985 hot Season at AVRI) under two cn.ltitim. : i the shade house all( 
open held. 

Materials and Methods 

Tle lew lines ,crc stn in 7 May 1985. Included ,t:, check entries were CI. 1131-13-0-6 and
C1. 5915-153-3-3. hoth icatoleralr ltpicall ilies. aLd TK 70. liat-sellsitive variety. Tlen sec.lings
of each entry Vere lirasplaintted inlto I2 inch pols m 2 Ji,.'. 1985 aMl arraned subsCqunCtly in arIlOlti/Cd cofllIpletc block tlesigci. with t\, o leplicatiols. havite live pots c0h, ald groWn tinlder" 
a pla.stic shade hounse. Ilit ilit,.+iIt in tie Shade' louse was 35'; . 70'(', andt )2, ; ol the normal 
open conditions ill tile tllorltw. :5(I), lomt I12:5(. and alternooj (4:2)). respectivelv. )ata on 
frui-selt. y ld. ali other ho liti lturil t!hII;it.',, ,CIc lr, l.

A separate \.pt'rimlncl \%as Set tip to( evaluate Illr.e ccli plasmit tler( field comditions. Forthis experilltent, 24 se..,dlieS of Ca;hCIlle-irV \,er Ira liplalltk.' tt0 th' field on) 9 A1ugusI 1985 ill armaidolizcd ct+'mplete block design. \%it t\So replications. havin 12 plalmts cach, !'Facl Iplut consistCd
of one row. 4.8 Ili lomg , \ ith ro\s LI lfallts sIIithin r.. 40 cm apart. )ata on fruit15) L1Idapart 

set. yield, and other lhtirticurltliral characters were taken.
 

Results and Discussion 

Nonel tlie Iesvr ge'l+ipla" tlslll lem ariblsl ill le+at toleranice to ihe tropical brctling lines('ables 5 and 6). tlner shade+, ouse, t'oulitoIs, th(e best line \ as NI 01)37-2 which olltpertoriiled
the IlClt-sCIsili, chec'.lk,. IK 711. but \;as conlspicioris, illsferior to the hat-tolerant checks. Il thistrial, the hlcat-ttolerant checks slot.d 1moreV insCted Stu',llias and reduced Ilevel of alltheridial CoIe
splitting (ACS) thltan lhlc lat siitis e IK 71. NI (1137-2 also hald inscrted stiollas bill eht',la relatively
highler A(S level than eithe tolerant 


tller fiC i , s.tlitl(IlS,. liIe ('\ 821)7 illOrll 

I heat check. 

,l betier than NI 01)37-2 alnI hlld cotmIpIrable yield

';.I(d Irl-itL'i h,l llt tOIL'ric ..'he.1tc.ks. A,,\thou 1iiI lit hfnu iofOllkI 
 h i t 5()'(' ()1('I. 5 )15-153:3-3.totaf sichls alk.' 'sililr lt Mc u tilt-,i/' it( 'X\8207 is I ies as bi, , that of the' littcli. 'hlIertIicI 
1)-I)LP I 0nIIn eL.'-'of et leI .ra l ('I 31 I. 1) Ill fI'ld ttle 10hIaI"spot iIf~t'tioll. 6 1 du:I sldilikt.' W\ IM'tt+riial 

Conclusion 

IT\else. nes,\ lilies s, li'h riliteld f*rioii the r+currllt s,h'tiOll progralll fir he'at tole'raiice of('atlpl~l oup ('tlll~il\, 'l eva;luated f'tor fruit si ti),- abilitv duultllg tre I9,X5 smIlinler SeSo)lII tintdlershade: liLtSL' and fild oiio lit s. Nolit' of tlW lie' ltls L 'rf llel aI;Ss \\ell as tlt llolical lilies ('I.
113 13 ) ;ms (1I. 51 5 153 ;3 3, ( )ic it\ . NI 0137.2, did Ibetlr than IK 71). tIe ht inSilis'
check. ;iI thL fihld. ('. 827 ct.lipmamictl favtbl \%iti ('1. 5915 153 3 1 ini oeall lpt.' oI ailice.lo\vt. t.l, thtL' field It. I 5,\as N L 'l 1ihfeteId 1)\ Ibacrid ICu;,e'.,spot ,\l5 lih ili li'tc I fC"L'5. ilte oliteolI 
thle trial. 

this1 pLhil ifi tI ll l t[rom ti tJNCml. i lilS t' rAIIr tI pe "sejeet'IteI.&d irtlte hot . 
dry cott.litiorts of ('iilifllimn ili lI; lt liecessaril N pell Ill Is well as iopical liliL's selected tilidl"hot.Iltnid mconditioms. IlhsiL't LI. tile\, ar. atis ek bettradapted togI tIll+peratIitIres than,11tihe ItalitioMil 
C)Ol-SeSOIt CuLII iIs. 

http:he.1tc.ks
http:chec'.lk


Table 5. Performance of the best new germplasm compared to checks under shade house conditions, AVRDC, summer 1985. 
Entry Fruit-Set Days to Stigma Antheridial Cone Yield Per Plant (g) Harvest Fruit Load Fruit Size


y%)-Flowering Exsertion: Splitting 
 tota; marketable Index (00) (no./plant) (g)

M 6037-2 45.6 bc 22 a 2.7 ab 4.2 b-d 76 c 511 bc 
 54 bc 18 bc 29 bc
 
CL 1131-13-0-6
 

(HT check) 77.6 a 16 b 3.0 a 2.6 fg 1101 a 1018 a 76 a 55 a 21 cd
 
CL 5915-153-3-3
 

(HT chec'.) 66.8 ab 22 a 2.8 ab 2.5 g 1074 ab 983 a 76 a 47 b 19 d
 
TK 70
 

(HS check) 21.5 d 20 a 1.0 d 5.9 a 
 408 e 353 c 36 c 10 e 36 ab
 
Grand Mean
 

(15 entries) 36.3 21 2.4 3.7 505 694 53 27 25 
CV (%) 15.6 7 12.6 13.1 19 13 8 22 14 

ZRated on 1-5 sc(,,e 1 = stigma exserted. 5 stigma inserted. Ratea on 1-9 scale 1 = cone intact: 9 = severe splitting. 

Table 6. Performance of new germplasm under field conditions, AVRDC, summer 1985. 
Total Yield Fruit Fruit Fruit Load Bacterial Leaf-

Entry (g/plt) Set (%) Size (g) (no./pit) spot Rating 
CX 8207 815 a 29.8 a-c 41 a-c 20 bc 6.5
M 6037-2 360 b-d 25.9 a-d 33 b-e 12 cd 6.0 
CL 5915-153-3-3 

(HT check) 840 a 46.0 a 19 -? 46 a 6.0 
CL 1131-13-0-6 
(HT check) 585 ab 34.4 ab 23 de 26 b 8.0
TK 70 (HS chock) 345 b-d 10.7 d 58 a 7 d 6.5 
Grand Mean 357 24.0 33 13 6.9
CV (%) 32 18.9 23 42 15.2
 

ZBased on 1-9 rating scale: 1 = no symptom: 9 = very severe (massive defoliation).
 

00 
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Performance of New Breeding Lines 

Introduction 

Iterlials8an. kMtpic dllo IlidsloIdsl \ , CCIII iHill , I l h ' CCC", 
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Materials and Methods 
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Y'ield aind other impoitmmi horticultm-al characlff, %kC:V r'CCORdCL. COilIbiUCL data a aKlys fot 
horticulturiia ttriitcs miclla 'Iyied' 111 nut ,,lhilil I\ CMTCLa dout to dIC:cIiiIC tile r-CSpoISC-\cillc cr 
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Results and Discussion 
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Table 7. Best performing fresh-market hybrids and parent stock (Trial I)compared with check cultivars, AVRDC, summer 1985. 
Entry Yield (t/ha) Days to Fruit-Set BLS Ra- Fruit Size Crack- RelativeTotal marketable flowering maturity y(K) ting z (g/ft) ng Firmnessx
 
CL 5915-206-2-4/L 4783 sel (1) 28.8 a 22.2 a 20 
 74 31.8 aCL 5915-206-2-4/L 4783 sel (2) 27.6 ab 22.2 

6.5 b-e 76 a-c slight S MF a 18 72 22.1 a-dCL 5915-206-2-5/L 203 23.4 a-c 19.2 ab 
5.0 d-h 69 a-d very slight R F

18 72 20.9 a-e 6.5 b-eCL 5915-206-2-5 (P) 20.1 b-d 18.2 ab 
83 ab none F

18 72 17.2 b-f 5.5 d-h 54 b-e none FTSS No. 1 (check) 9.7 e-i 6.0 h-k 18 72 25.4 ab 8.0 ab 69 a-d severe C SKingKong F1 (check) 12.4 d-h 9.6 f-g 20 74 20.7 a-e 8.0 ab 63 a-d severe R/C S
 
Grand Mean 
 12.8 10.6 18 69 12.5 6.5 59 -CV (%) 27.6 24.8 7 2 17.7 12.7 21
 

ZBLS = bacterial leafspot: based 
 on 1-9 rating scale: 1 = no symptom: 9 = very severe (massive defoiation) YS = superficial; = radial: IVC . concentric. 'F = firm; MF = moderately firm: S = soft.
 

Table 8. Best performing fresh-market hybrids (Trial II)compared with a check cultivar, AVRDC, 
 summer 1985. 
Yield (t/ha) Days to Fruit Set BLS Ra- Fruit Size Crack- RelativeEntry total marketable flowering maturity t%)ring' (g/ft) ing - FirmnessxCLN 95-244-1-0/CLN 91-392-1-1 36.8 a 29.0 a 20 a-c 71 gh 35.7 a-c 3.0 de 55 m-o none MF I0CLN 95-244-1-0/CL 5915-206-2-2 37.5 a 28.5 ab 21 a-c 71 gh 32.0 a-c 4.0 c-e 60 j-m none FCL 5915-39-1-2/BL 181 32.6 ab 27.6 a-c 14 d-g 70 gh 27.0 a-d 6.5 a-c 86 b slight R FCLN 95-244-1-0/CL 5915-93-1-0 33.2 ab 26.0 a-d 16 b-f 71 gh 37.9 a-c 4.0 c-eCL 5915-39-1-2/BL 182 33.2 ab 25.5 a-d 

59 k-n none MF
13 fg 70 gh 35.3 a-c 6.5 a-cKingKong F1 (check) 16.5 gh 13.2 h-j 

81 cd none F

21 ab 77 b-f 19.3 b-d 5.0 b-a 58 k-o seve.-e R/C
 

Grand Mean 18.6 15.3 18 S74 18.8 5.6 57 - _CV (%) 16.7 17.6 11 3 23.5 21.1 4 - -
ZBLS = bacterial leafspot; based on 1-9 rating scale: 1 = no symptom; 9 = very severe (massive defoliation). S = superficial: R = radial; C = concentric.F = firm; MF = moderately firm: S = soft. 



The next best conihinatihon was II! IISI, where I IS] \,,er 
stoeks with sot ie d cree of fruit-setIIig
ahility in the hot season. Since these 1HS pans gee'+rll, had lice fuit s, the aerace fruit weihits 
of FI's of this type of cross were higcher thn itthosc o, IIITIIT crosses.
 

'he most ineriI r eOrr ihn of HIn"I2
hltos were tw.e iOp, ",huer the latter is cijll, hat;l.sensitive (no frtuit-sel). lohse\ colhiiltions prodU'C+d tliC' h11.01,, l lter, thes ,. ruitite (ci; f+ 

cross ty'p's,. IF\Ceetiomiil ross'c', sithin the I1"111I and IIIl2 
 olips shi-,ios)\cood frriit-setijlt
arnd vieldiric hat er c_iii" ja llo best ttiot s illali IVI \c, t Ih I,' nltiii the ti I l cl!ss..'I'leSe
c',ccptiOtId cro)sses h oii \ iet MI HieuIhe'ral o lalu.t' Ir Irails. sIch ast'flruilset 1d d.
aticc'',i ic'cl. ltsl it'ro)\ d pIetlii ice o I t IrhlI, it;pai tO,e mii,i does no W cu+lusi\e 1i Iir 
of th FIT/ III tylpe
 

\hecl.n i:ii, coiil+arcd to the.Lthcleical trridlclreit Iic'ai,, and c+';rfiried folr cee
 the I.I \.'crc 

actiot tr-ert, . tertat proportion ()f tI1C crosses lrlrrt\
iltfi', t Ito etr.l' ra.iI . lie du iiarrc' ox\ rt1itic'ell,C
It palrtie.Lal- 1:1 s rom l i 'I If[ II 1Wt\ fIcosse, c.ilCI tM I[rIhrt d thei. he,,l f'uitpar:trt It-
slet ahil: , rrrd .eld. e\C, onI li IIICl Ill eIros. lie )C. 0\etlotId,.,iIIr mittcht 1 II re \%is less 
prepttndc'iauit: t eerrill). all II pciirntric Isfll v, li IeoduinarIC t(orr, 'td0Iin;irtcC ratic.Nt douminucc' LCCnCl' t1ic\i ire 'alIlprd ill tIr IIf 1i2 I\pc. IhIsses,c. ill one cr'iri ot closse.,

tlre FI ' plcifottiited I'll than 111liea.te lhluallfrpl lll.
 

Tire Reitl;s uiitobr-ate+out 
 p \ Oisit1I tlinri +sthat hu th a dddlatistt ut .e +, eiei tlathll s of 

acttioni unclith ,ic'cresiorf tehat toleran ill
Ce itoito. 

()bsrvatiun l tral. ltue tes,,lreIs,, itl ritIeIl Ibtlh chcc'k line,,. ('1 1 l I3-f 0 andC.'I.I-(9, which51 I . inihis tri't ,;assc' re\ l lcll b tcIc'riat le",iTfrtl I'lill ,t fTc' rutost prtm ising,

ofthese ne\ ie,, ('I.N 0 319l)5 2 1 iartd ilsistr line,. ('IN 0, 49',5' 2-
tr th r 'which
 
slhlu\\cd hissc. hactlrial If;trlIot hIINta 
 ,Cearid 111re1frtH1 hi'il,\u'+c'i t.,ra k-I .'si'-tatt ;irclt rl
ittipr v',df si/c'. ()ic oilier liic. ('IN ,)528Itl) 0(I. siI,,C'th OttOl fruilt 'tilliic ahilil aitl htrcc'r frtsnd
than ther ttri's itt ,,\sc'u\tic'ittc'l\ s.tuiscc. ilc' to iirclci i lIl llt.Iilso tfhi, litne \.crc alsosolt. 

Prelinrin r\ tAia. lt CCI;I ,rIco I iic ine'\oIt htc I't l ('I,tUlr'+urH0rttc' binc. 1 131-f0-,Ill IYT I1lable fil. I'ACCIt ('lN if 3 2l) (l ' 
I 

I(l a N 1)5 28f 1)5-1-ft 0If. ilt. ,,\lincs tnde'dce 
ti I 13 I t I ltorha\ los,,c'r Iriil 'l t ('I 3"() hov ',+ci., fIruit rates'L- 'rc' ctthcir losM, sc't piljcti,;tt,,l
by thlir Iter fruit sI/c,. pttlirt
thst their c 'ril i .licti \ i tl)lttlro\itrttc,l t iti the checkxx\,


litre. Apart front imtl-ro\ c'dfruit ,/c'. allntc'5, liuc's '\celt ('I+N 28(1I)5()I If. had sig nificantly

hi\er h cteriarl Ic'ifsl-it dlt ,,C',
 

Th'e ctnlic'iitc' irl:l )I'' 11 %%1,t, hc'ais c'cc'i
'I ual'o l\it %\ftilt dilC rialc'i.;d,,it ' 1l Iltl Il i Thc'
'upe itrit\ if ltc' ,c'v, risS c'\,c'1 ('IN Q I ()i rt ('1I111')'C 2 lfI)S 1) 13 ( tIll , Ios'rn'r tif 
hact.cri-il ICaIspot inh'ctionI itc vla, ayuatst C idc'it 'c\ 'r.iieli ('I.I 131l, .
 1If1) hial hicher'Irrtil-sm'tic rate lrc' line,,,. lrhrlif , ofof tItc't.Iharnnes tlc overall ii ttilcla\x,, ca't'rsill betllt.'r partll
Ibcause+of i I seld hirtsil ('I. iIipi /c'IMtihotIl MWCd!it,l I 13.13 -0) anl ho\,c'tdainaic (lue
t; hacite ial hlhspot. Nc'\, lIte, fot thi (' .N 05 scrics lsio ch'ulioirl",tc'i Ith'ir snipcriolit its ci tlher 
elIi's ill frUit ehtIA l..r'-Sti-,s-tsuch J1sfI, ninltlai 'sc'rtc'"of cr"ckiLtc. 

12 thIc' 
the tr chcpie;uh i'.I . ; () ( 

.\dvan e'd yield trials. Tatb' sh ,is, it\cl%,iC'c'rtititcc' of 1'r1triC's \.h ..:i, icIcl l 
cck CI. 1II I se , M)ii 5 icccI. ttl. ndrtithchiriLcl'taridlcterial Ic'lspotilectitn . Icll' IofHc iAdt' , linc.'s- ,rc' ('I, 5 19) I -I). (' 223-2-I I and ('INtio I 1)5 i).

05 49--40i) hi',' sh t t lhra\v+rpc' t.lds, and.I
.'l i ',s s el ater 1rits ofl impros cd '-i.'ls itlh cr\ slicihi 
orn no criacki thi+ocr+itcl rm .l li tIhc'sc' ic' sli iho\Cd I Ctlicr ItI

ga ntll( fi i c'c'l, aicditioti. hi,,,,Cir l'iifjrt
infeclinn thrn Whetcii" .tticr 


Altitigh ftit-sci tti, fil c'ck ("I 1'1"1s
o cfi -I - I .I3it rc'liti5',i,c, Iii h, r than ic'ncri.ic. that nf Iil htca'
it had hr\\'t0 tl0ti.hIuic'tix itslAc\% C ',. hC sC 0' sil i st sc'c'ttl 11)hi Ct'iir lc'afslt. 
Moelnvelt . 

lall fruit si/c' iticl halhf ilit\ 
its frttits ,,cic' stit trild '\xlihbtcuI sc's crc ctrice,.tnlc i d rsOCi,iadifrci-lckini'[;i'iiand . ,\ll
i'" 50 5the testL s. ('I- 153 33 htlf thic' I', tl uit-scii , li ati+in' 

f 

, Ii frci i/c',i 
l 

tl n iitcs."Sthain ('I 1131- I.3- Ihisc'v sc\L'c c) ft. r. it shrii,,,,,l r h ciso

[ tm cut bied aiahaair olithibifto il 


i'trt cricckting atl Iari i . f l t .c','litt.
tl ss',atril nu Ih'" basis tif t IIirti' best ,,.c I'c' litre ; trl ic,thle thr. .. titctn' at.,vc xs ('I N 053.341) 2-fl . 2). hlithis 'raphical intterprcl'tatiti. a goi.

stable culltivar is dlefi cd a" use wilh a rc'cresiirir coclficiei.l nt slatili,-alhy different flnt tinity (If, 
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Table 9. Yield and other horticultural characteristics of new lines in the observational trial, AVRDC, summer 1985. 
Yield (t/ha) Days to Fruit-Set Fruit Size BLS Ra- Crack- RelativeEntry total marketable flowering maturity (%) (g/ft) tingz ing Firmness
 

CLN 95-280D5-6-0 23.1 a 18.7 ab 
 16 fg 73 d-f 32.3 a-c 49.6 a-c 9.0 a VSR softCLN 65-349D5-2-1-0 22.3 a 20.3 a 20 a-c 76 b-d 25.2 a-d 42.8 b-g 4.5 f none firmCLN 65-349D5-2-2-0 23.7 ab 19.8 a 20 a-e 78 a-c 22.8 a-d 39.6 b-g 6.0 c-f none firmCL 1131-13-0-6 (HT c'-eck) 13.8 c-g 10.6 c-g 14 g 73 d-f 28.2 a-d 25.4 h-k 8.5 ab C/R softCL 5915-93-1-0 (HT check) 12.2 c-g 10.7 c-g 17 e-g 76 b-d 15.8 c-e 39.1 b-g 6.0 c-f none moderate 

Grand Mean 13.1 10.6 i8 75 22.7 38.7 7.2
CV (00) 21.4 25.4 8 

> 
2 17.4 14.4 12.7 -

ZBLS = bacterial leafspot: based on 1-9 scale: 1 = no symptom: 9 = very severe (massive defohation) SVSR = ,er slight radial cracking: CR = both radial
and concentric cracking present. 

Table 1C. Yield and other norticultural characters of selected entries in the preliminary 
yield trial (PYT I), AVRDC. summer 1985. 

Entry Yield (t/ha) Days to Fruit Set Fruit Size BLS Ratotal marketable flowering maturity (%) (g!ft) ting z
 

CLN 65-349D5-1-0-0 17.9 16.1 
 18 c 75 ab 20.6 c-d 43.6 cd 5.5 d-gCLN 65-349D5-2-0-0 16.8 15.7 18 c 77 a 20.2 c-d 42.7 c-e 3.5 hCLN 91-139D5-1-0-0 16.0 13.7 24 ab 80 a 14.1 d 43.4 cd 3.5 h
CLN 91-392D5-1-0-0 13.5 12.1 24 ab 
 78 a 27.6 a-d 50.3 c 4.5 f-hCIN 95-280D5-1-0-0 16.9 13.6 12 d 71 ab 28.1 a-d 50.4 c 9.0 aCL 1131-13-0-6 (HT check) 18.6 15.4 12 d 68 b 37.6 ab 30.0 g 8.5 ab
 

Grand Mean 12.8 
 11.1 17 76 27.0 40.4 5.8CV (%) 27.5 30.0 12 9 14.0 9.6 13.1 
ZBLS = bacterial leafspot: based on 1-9 rating scale: 1= no symptom: 9 = very severe (massive defoliation.) 



Table 11. Yield and other horticultural characters of selected entries in the preliminary 
yield trial (PYT II), AVRDC, summer 1985. 

Yield (.t/ha) . .Da-s to__ __ Fruit-Set Fruit Size BLS Ra- Crack- RelativeEntry tota! marketable flov,erinn maturitv ting ing, Firmness 
CLN 65-349D5-1-0-0 161 a<. 15.0 a-g 18 b 71 25-.S d-1 46 a-d 6.0 bc none firm
CLN 65-34905-2-0-0 18.8 a-a !7.9 a- 18 0 74 a 36.1 c-g 48 e-g 4.0 e-g none firm
CLN 91-139D5-1-0-0 2!8 21.0 a 20 a 74 1 26.1 go 46 a-J 3.0 g R!C softCLN 91-392D5-I-0-0 21 1 at 19.8 ab 20 a 74 E 30.4 c-n 56 a 3.0 g R soft
CLN 95-280D5-1-0-0 14.6 r- 11.8 e-c 18 b 6- c 39.8 b-e 5 - a 8.5 a VSR soft
CL 1131-13-0-6 (HT check) 1 .4 d-f 11.8 e-g 14 c 70 bc 53.5 a 25 h 8.5 a SC soft 

Grand Mean 15 3 14.1 18 73 34.8 43 5.6 -
CV (%) 17.9 190 5 2 7.6 10 9.4 -

ZBLS = bacteriai leafspot. oasec on 1-9 rati-g scae i = no swiptom: 9 = very seere (massi\e defohaticr, R'C both radial and concentric cracking 
present \'SR = er. slight radial cracking. P onl , radia; cracking present SC = slight concentric crackirg 

Table 12. Average performance of the best entries in four advanced yield ;rial sets, AVRDC. summer 1985. 
Yield (tha) Fruit Set Maturity Fruit Load Fruit Crack- Relative BLS Ra-

Entry total marketable cull (%) (days) (no./plant) Size (g) ing z Firmness Y ting' 
CL 5915-93-1-0 32.2 29.4 2.8 29.8 73 76 (-'o very slight R/C MF-F 6.2
CL 5915-153-3-3-0 29.7 27.4 2.2 38.5 75 104 42 severe C MF 7.3
Cl. 5915-223-2-1-0 26.4 25.4 1.0 24.4 76 71 56 none MF-F 4.3
CL 1131-26-1-0-1-0 33.2 30.1 3.1 33.6 74 195 26 - slight C/R S 6.2CLN 65-349-2-0 28.6 27.2 1.4 26.7 75 63 57 none F-VF 4.8CL 1131-13-0-6 (check) 25.4 229 2.4 34.8 71 79 33 severe C/R S 8.2 
Grand Mean 26.8 24.7 2.0 30.0 73 102 40 - _ 

ZBLS = bacterial leafspot: data taken from three of four trials: R = radial cracking: C = concentric cracking. YData aken from three of four trials: MF = moderatelyfirm: F = firm: VF = very firm: S = soft. xData taken from two trials: based on 1-9 rating scale: 1 no symptom: 9 = very severe (massive defoliation). 
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0 AVRDC 1385. (Note: Signifi
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cant deviation from regres
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0.5 =9CLN65-349-2-0 asterisk above each entry. 
. 44 -CL59,5-223-2-1-o 

5 zCLII31-26-1 
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12 13 22 24 X 26 28 30 
Morkeiable Yield (Who) 

above-average yield, and insigniicatll deviatiol ronllregression (s2d). This type of cultivar shotld 
al in the sladCd r,:gion of the fiAre. As iniy be noted, only two lines are in this arca, n1aiely:
CN 65-349-2-(0 a,' C. 1131-26-I -()-I 1Iowve\'cr,0. the deviation from regressioi of the lattcl was 
sigrlificant. 

Of initerest is ('1. 5915-223.2-I ().lhtosc regCression coefficient is lower than I,iniplying that it 
peri'oried similarly acioss envirolinelts. I lweovCe. its Vield was not eoasiderablv high, Iq tIlling
short of' transressi Ihtlll oAnlld yield of all ntrles.Upr oflthe aeraC 

The apparent stabilitv of' ClN 65-,49-2-( cxIclds to other iraits such as total yield, fruit set, 
tilllrily,fruit load (ru:ibCr Pet pliantl), and fruilt SiC. For ltese traits, this line g-ave regressioin

coeffi,:ienlts lot statistically diflferen froii ilit aid an S2d thatl \USi insinificanlll. Its only ulistable 
charaClr was plant saild. 

Processing oiato hybrids. ()lie id,PT 10 17, dhadiatlicall hith c liec'k culti varsh Ilr v(it'LrHniOned
in tie hol seasoi trial (Table 13). Its inaill advalitate over the checks was its inherent ability t) set 
fruit unidZr liitIi uipratUres. tlus, rhsetile inll carly yield. AltihougL tIhe difference in the 
inal 'uit-setilig Niles IMec n K 70 and PT 1)17 did nol ippcar to account well f0r thmebetter 

than tet liimes' diflerelce ill yiekl, lluch'Iof teile in fruit set olfiillulovmneit 'IK 7(1 occurrCd in later 
stages ol gi-\ih when anlihiient ICilpiraltU-SbaCCaic i iildcr. The extrcnlely poor 6efrrlimance o'Tainian 
No. 2 can e aittribuled iot oiil to its heat sCisiti\'it' but also to its susceptibililty to %iral aid fun gil 
diseases which largely affected the trial. 

Conclusion 

Three hyhrids from 331 I hylhrid c'omiii ionisiipe rforned better Ihar the cmmi erincrial hybrid checks 
but did not differ stalisticall' froi te blest-perlorming tropical parent line, Cl. 5915-206-2-5. Whcn 
coml)iiations were betWen heat-toleranlt stocks, iiore hybrids OUtlperl'ormed t trilpt'ical parent linsC 
alLhough their fruil siles, ill ceneral, were smaller thanl those of' the hyhrids hetweeti tropical lines 
'mid teimperate-brCd cutivars. A Cnrs ry a nalysis of gciic actiin trends(I iplidcl that boti additive anid 
nonadditivte encacti ii 'mdcrlie the -xprcssiiof helt tolelaiCC IspreCViOLiy fLiIIid in tIle 1983 diallel 
experiments. 
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Table 13. Performance of new processing tomato hybrids vs. check 
cultivars, AVRDC, summer 1985. 

Entry Days to Early Yield (th/a) Final Yield (t/ha) Freit- Fruit 
flowering maturity total marketable total marketable Set (%) Size (g)

PT 1017 11 ( 82 t 1625 a 15.40 a 28.78 a 23.5! a 36.1 a 51 
TK-70
 
(check A) 25 a-c 80 b 0,26 c 0.21 o" 3.28 d 185 (1 -18 (1 60
 
Tairian 2
 
(check B) 27 ab 96 a 0.03 c 0.03 c 1.81 d 1.33 (1 0.4 e 64Grand Mean 24 85 4.45 -118 14.21 1!09 175 59CV(%) 12 2 43 44 13.05 16.37 18.89 15.1 13 

Three entries fromn 31) ncwk lines lilpcirliedl lie lropical clicek liles. The beLI of thcse \yoete(IN 65-349-2-I 0 and its sister line_'. (1iN 65.34) 2 2.ll. hilih I,,Aer IkhaCterial 

dauie.t res.istle to0hrail craekiii.,,. mll Iiriil finils I itlprotMel se1C Conared t0 the 


,I lieh sh9t tt',.I LIafsplot 
der tropieal


check line. (I 1131 13 ( 6.
 
iI I-eLtieal, nenC I thC 21 nllies 'I tper.-i rniied the Itrpit",l Check line (. 1131-13-01-6.

Ilowve\r, tie best ol lile ll\ lilies thaiul Hiedeo 'iilarlv clieck hiued to toeil iaItIle Ii;Id\ dillli!e.s

I.aring latcr, firii ,ithtt cr'aekiii proleuul..ns. ,c,.,iall, tose bikhuimu to the ('1CI .N 65 .ri0s.
fruit, 

Ol ;1\ '
l s,,ed ter-'tamillikctablc \ i ls :L.ross loir [ri:il,,. t ilrteies o ll I al iCi.e
Ul enr-iCs wCl
ralled the._ 5915 3 I ('1. SioI 223 2 II.bs: (. nd ('IN 65-3492 .n anak,,sis tstihilil\
showed thal the best ammoi these linies \,as (CIN O5 341).2 I0 iclislio,'ed stibl peiu"at ,nucc ill 
IlCal'k illl talv/ th',uilli te'lcrs, iInC\ Cpl plantl "tMid. lIW .'ssCltial ld\ i it [llis frolli,cs line. ilpartits etlcrall\ stable iui, a'lhilil\.iieiide: htw,:r hleW.rial llifspot, tilection. inilproved fltit si/o.

iniprMCd firtMnCss, and ilbl)SCCeof rail eTeIi.
 

)Ul of eilt proccsigi totlluttol hbrids. P'T 1017. strikinelv oliperfuruncd both check Culiv'arS.The tiain adv\antacl1of thiIs brid checker elt eek \is its blter fruit-selline ability duril tie lot 
perioid tltau Ihtetest of Ilc cnltics. 

International Cooperation 

We CenttinuCd Outr firtt etlltulillientt to pioieh. naltiunal pro'grtats and othe.r interested parties

with imuproved tomato gcrttnplasn. It 1985. \%c distrihled 
 tIotal of 3.574 secd packels to 254
 
cooperators ill76 COituttiCs. Fifty-t\.,i. 'c',. I t e total distribltion went to cooperalors illAsia.
A comparative seed distribution chart lor the lastli\ce ars is gikcn iinFi-. 3. Iti1985, we began

rcccivin pertlforui eCC the tic%\
reporls otn serics of r*epti,,llilies, its well as olde' liles., Ih.t.we provided
 
to our c(operitttis its eal\ it, I),.
 

Bangladesh. 'TlicMcnntiii,' C'ctitil ('oi1liIttc.,C '('MUC)tie li s bcn testiute +,\V I)C tropiCallities for tlltutv \cirs lo\, . screetde 1.3l\ liles at [cm it It)58.Check cultiva rs weer Rtulna VF
-rd NMaglobe. 'lic trial \.;'tss0\\t on 14 )Ctobet It),84 tnd transplanted (nt14 Novetnher 1984.

'Two littes oil\icldeil Mirelhbul not Rotna V" (lable 14). (I. 5915-93-1-0l ws the highest
total yielder' anud bitc fruits cotlparilble i sIuIle t RotMit VF. Th ttoli'il liues ecner'ally had mttch
higher culled fruits laittibtiedillin Illis trialtii sutt-scald), th1ceh\ tclitti their fitlal nllarketable yield.
'I'le NICC is Collliltlilt their tests of1these new liles. 

O(rtSW\aia . The I)Cpiirtlteuit td A-rieltilrmrl Research at ue lint(Ga l+,uolc laliakd AVRDCprocessing Iybrids ainaialist staudatrd cultiil. Vcl\ti aid IcITssin-it Ithrid (islleprieC VFN ill fie 198485 sttumner setsOtu. P' 1575 and PIT 1570 hutd etuipiirahlC, if It btteC. yiCld aid 'ruitsiue rclalive
itoVclx . No cotmprisot ,iuwatsunadc fIpucharvest itild poslhauvest lit chilactelislics that arc tortlally 
irnpotlnt folprocessinl -. 

Inatlohre trial insvoh in three inhetlrililtl,.lrtlfi,.:llites f''111 AVRI)('. title sliuldard etilliVar
('icrsI. am)d six inlrtrolced fresh-imrket cuhivars. ('I. 5()15-2)1)4-"2-.;-() eildcd is well its other 

http:proleuul..ns
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Table 14. Performance of AVRDC tropical iines vs. check cultivars 
in Feni, BangladE~sh, 1985. 

Entry [)lllwernllarity (t/hla)Ywhl C;tl~ Frait-Set Fr,.at Diseasesx(') ratrng' Size (g) B1 TMV LCV 

CL 5915-93-1.0 35 83-11:3 11.2 34 475 4
CL 5915-311-1+1-u 3,1 9(5-11:3 

1 3 
(53. 29 295 3

Roma VF (dheck) 3 (1 98- 1 I (t.63.! 1 4 48 
1 2 

3 1 1
Margiolhe (cl eck) 4(0 95 113 ,18.6 11 4 102 3 2 2 

Grand Mean -- 55.3 2.3 - 39 - -LSD (55)  - 14.0 18 -7 


*-- -CV (5)  - 12 36 -- 8 .. .. .. 

ItilI-i\\V'1 I)(' Chtli,.,:s. I I'l\\e",lr, its. truit ,.i/C_ \lds Ie"Uc,' llc,~llllC lh,+' Itcs,! Illil-k c'!' ner.,. ,"ln oi-,..t\ l 

ilrtnei. Tlhe Sihhaul .,\Cni,.alttln- Iraiiiin. du e'I:h llli,'tCI three. tiirejlv-ic l. trial,, '1 .\VRI )("
trop ica l lines in I 984 an dltI 08 5. lIih 'I\II xrh 

nl'i il linh es. 


Ii rs! tiial I. nis< i l ' I 9,-4 erl'lp pin e ce:i so t ' n sis lcd 
Th e b est hiues lu' lie thrial \\c uecin ellhi d in nil 'il Inl ulr t,,l eI~ M ali 1.4 lutes brtl;ir\


1 9 8 3 t o pi nig~i Nceil tui . Thue lh ir l i ml etlu isis tl l u i h s
1111 t ,ii'bl tiles l u in Ih e p ie", I lli tria ls tuiil 
iWas cuiilctled tiil2 the..lui\ ()chllu Iri5 VilfIllh scl'iln 

Thw best euntiics inl lhe 
, 

lue 
(ltlni aiid lilnrkelahlci). 

I 9-I rial arut lisl! l ki I5. ('1.-5tl)5IS 93 I it ens C' tihe bsIc'l k~h 
Ieht ie_lues Irll icll\ uil,iiiil't ,,i iill'i, ii ces. ,hiscl.-l ~Ihi s/ l 

('1. -4.3 I03- ta iIh liiestl )ilhiu ili Ilii' -s'luill IIiklI h Icicbul si''li I,las en.cu rcsistaulcec
Ito baceial wilt aiiid ilililr fontui ,c lhiin ('I.55 St)'3I T, lbc 101) .\lti''nuh Kii1Kluie F!1 (check)
bul'e th e l tlgcs t fr u l, itl una p eud Ih til ~l rc, tlfr il ce l iln . C'u l n ll., Iht h Il st ' nt~ h e en tri e's'se ih i . 
Its bacterial wvilt resistanice W.,as co~iriparabie to ('I1, 14.3 Ill 

R esu lts of th e hird rial are p i cn i ' ble 17. In t2lcn r u i of en triesiI. itile pci li' eelC the s elc teid 
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Table 15. Performance of AVRDC tropical breeding lines at Sinaut, 
Brui:ei (August-November 1984). 

Entry Days to Yield (l/lIa) Fr it- Set Fruit Crack
..wue iu 1,;t tiarv. total luarketable k te' Ste (g) ing y 

CL 5915 93-1 0 31 56 .18 31) 4 46 1 
CL 591,)-153 4 1 3 6l 26 2 34 2 
CL 9 0011/ 1 )1 
S 24 1 
S 24 7' 

61)56 
56 

>8 
} i'2) 

'2,(6i 
23 

3 
3 
2 

42 
12 
48 

1 
2 
1 

l w i 
'1OtlCll 

l I 
hi) 

ith I 
AI- dll w 

'I S-
-i, i 

h 
ipii hiliji 

I 
ii 

l l 
ioll 

i 

i 

I";i 
'iiiiii i 

I o crCl . 5 
,ilcl Stinoll n 

stve. 

ingalor{. 

Table 16. Performance of AVRDC tropical breeding lines at Sinaut, 
Brunei (February-May 1985 trial). 

EFitly [),, to Uil k\,tal.," ltit- frut L iuls Ot [iiterlorl
lhiv, l .lh1iar lhiii Si S {eg)'rig Yliihl f-lt0 {It Rlutll WlltW (%) 

CL 1.13 104 26 61 4(0 5 21 A 10.I -} 1 1 25591 :5 , .1 36 2 0 
CL I9 1 I"54D 3 ,1 15 3 25 3 0
CL 90 0 1 3 ,1 61 16 3 33 3 20 
S 24 1 6 61 15 3 4/ 3 0 
S 24/ 31 l 18 3 28 2 0 
Kmi:gkuiig I I 
(chlck) -11 69 9 2 60 2 10 

, .IVi lh 'I<t w) 1 ctlk I l0 ,l 5 tIIvy tl (iiolte(iS grey letifspot: )asedt
o}il1 1) ",:l I if11,l<,l,l( '1 lh "'Re(o(lndhdVf-lV I'll,,( 11,t 11Iill h1(l ;
 

Table 17. Performance of AV,.DC tropical breeding lines at Sinaut, 
Brunei (July-October 1985). 

Entry Day<, to Man kl II tilt -Set' Frwit Bacterial1st hi-Itv. YiI0hti/hii) Raitili," Size (g) Wilt, 
Cl_143-10-3 68 45 4 35 4
CL 5915-93 1-0 68 -13 1 51 0
CL 5915-153-3-3 68 1,4 4 12 8
CL 9-0-0-1 3-0 68X 45 4 24 0
S 24-1 G8i18 5 51 0 
S 24-7 i'1 43 5 63 0 

'AiJushtil yied 'tlui odli IttI;i rvestt ,i1l cii 1 5 "c€ile 1 c ! . 5} Ilavy set. 

in this tesl was hcttcr Ilan In 11C prcuins T e higLi ichlcr was S 24- I. hul 'icd diflfcrcnccs 
lllnill cill ,\\tcc smill. 

Accorudijig ho cioi )r. Sl iliaLii. entiicsrut priliri Rauitil all !isic'l inTahlc 17 will hc 
l Iu_C-sc;ilc dci. iiircu2Cii ctitli1 l aiill i- Irs in 19 8

(i in prcpirlili nlii i ac to £ruwcr,. AIong
ilic , clccl ellrics. (1. 591503 I I),ppcarcd lo helciI priunisii,.. \\ilh sfiahlc high \'iclds in

cscllcntcl kitlhrcc rlil,, staucc Iactcri llil: iiliprivcd fuil si/c and (itlicrl ')d cIKtractICrislics. 
SLchIts crack icsistalcc and lirnlc",. 

C(o k Island. Mi. .T urc ;Iu.lhi]i littic ciiipcrtlir Ir tcslli AVRI{ " iplicatI hrccdi ng 
lincs al RaUlt lo i ciiuiilrirI ;7 llipic.il line", illi tliii icrc'ijll \;iiiclics such as ( 330. YR 816,YR 880I. miud 'araihc. Tlii trial i\is siw\ i li3 tleic ,84 iidtil ;ilcl nti1 lnl19.X4. )csign 
wa, randu)ii/cd comiiilict Ii uk ii liituru rcflicililils. Three line' ciIilCIcd faiorablv \with 11C
Cotiiiiicr-cial varictics {tahlc IX). Iic Ilcsl line was ('I 515.-2(-2- 1I \which outvicldcd ;ill tie 
,;illiicrc'i 'lltli\-;l i)ril lit l i cntrics.i ;irit 11cc, Its ;uiihiin0 Ihic 
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Table 18. Performance of AVRDC tropical breeding lines at Rarotonga,
 
Cook Island 1984.
 

Days toEntry.. .. .. Yield (t/ha) . Fruit- Fruit 
1st hawv. iliturity total marketable Set Rate Size (g) 

CL 5915-206-2-1 62 a-d 82 39.9 a 39.8 a 5 a 144 a 
CL 5915-206-2-5 64 ab 80 31.8 b 31.5 b 5 a 125 b 
CL 5915-229-1-1-0 59 g-t 75 27.0 b-e 26.2 c-e 5 a 68 g-i
C 330 61 c-g 79 27.2 b-d 27.0 b-d 5 a 121 b-d 
YR 816 59 g 77 26.5 ce 26.4 b-e 5 a 95 ef 
YR 880 61 b-g 78 23.9 d-h 213./ d-h 3 c 97 e 
Caraibe 61 b-g 79 21.6 d-l 21.5 d-j 5 a 85 f 

Grand Mean 62 78 213 20.9 4 73 
CV (%) 3 9 15 17 12 11 

In terms ofOfualit .the best IiVtpical lilies were CoiisideCed exMcllent Ior Iocal use bit inadequate 
for export purposes because lirtlcsh (lpericarp) thitckness w:Is Ctnsidered inimdequate Ir h]ig transport. 
Mr. l'urepu is ettitiuMimie OflC ,slc,'tedtropical lilnes wilh IMrticular CI)ihasis on1oil+-seaionthe test t 

prodtuCtion illI980
 

Fiji. The Si,ttoka Research Station lct pci-;lor: \ir. NI. lqbal) released two AVRI)(" tropical 
lines IOr Coilmilercial p)rtluctino in the past. lhese line, nmu.ed , Alton and *Sala l ahar \\ere noted 
for their heat tolerallce and bacterial \%it resistance. IllI984. seven nc\\ comnnmerciil variietis lront 
seed colipallics and 29 lieUs tropicall hreedin lilies foln AVRI)' werelC screeed to selcLt more 
proilnising ctiltias. l)esin was ranolmi.ied complete block \\ith thlree replications. 

0)f the tropical ines. Ill \\,rC sCi1cte'd o0r ltrlhi, trials alon with onC comiiinercial CLultivatr. 
Redlands SUillmmer [aste MIhI had tie hiklicst o 15.5 t/ ha. tlIe tropical lines, CL.yield Amimoim1 

5915-2231)4-31 I ,_ase the hilheISt iCld of 11.8 t/ha. ['liec ted ,itries possesed cood tolne"
 
to bacterial wilt and hld roHnd. hli fruits ripe..uline iiftnnfl1'. 

(ihana. TLi trtpic;l lines % \\itih ariCtl, Ilmutc'C in a byere colipiared local trial condlucted 
William A/orlilde trIrrim.tiom I)e.,chlpumet Auitlmrits al ,\hnlado .,\ nlii. Tie trial, tralnsplallted 
oil 31 l)Deenber 1984 mad LCnel rallo icls. not st;itisticiallv diflerclt froln that of thel 10ltion.ih 
check Culltiva.1, I\0 liles iplaied to have ile poteCItimlt o tutvicld tlielllter. [Lui size of these liles 
were. htwe'\eri, aller thitin that ol tie check. 

Gtliatetiulal. N. "lhs ('a ttl I("I A IInstituttt de ('inccia o,Tcndtgia \tricolas) selected(ar s 
lour tropical lines frtun pre'iols trials lo tesi in three htt. hunlid loWaliols atl ICapa itt 1985. 
These locatitns were ()asis. Caanh,. ald Barrallco (tulorado. 'wo tropical lines were considered 
to have tmnly omo'parable yields as "(;alml' and *'lico Ill' Oen )tS, SLlbetter frItitci tlhttuglm they 
setting ability ( able 1t)l. 

Table 19. Average performance of selected tropical lines in three 
locations Zacapa, Guatemala 1985. 

Fitry Marketable Fruit- Soluble pHYield (t/ha) Set (") Solids 

CL 5915-153D4-3-3 20.8 70 3.6 4.2 
CL 5915-153D4-3-4 19.3 68 3.8 4.2 
Gamad 20.7 51 3.6 4.3 
Ch.;'o III 23.4 45 3.5 4.3 

Haiti. The R()C Agricultural 'echmniCal Missitum tested two prcessing h'buids against check 
cultivars Ronia and Floradade in a trial sowi om I1.llyil and traisple:ited on 7 Al1gulst 1985 at Croix
des-Botqletts. The desigm was Ia ith uiZed e.'ilplele bIt ck with three replicatioms. Yicds mfall entries 

http:10ltion.ih
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in this trial were drastically low. The best yielder Under the advcrse conditions of the test was PT 
1461 which also tended to produce the largest fruits among the entries. The adverse test condition 
was probably best attested to by the zero yield of check cultivar Floradade. 

India. Dr. C. R. Raniesh, plant pathologist of ICAR (Central Agricultural Research Institute)
conducted an unreplicatld observationil trial of 28 breeding lines and aessions tinder tile hot, humid 
tropical location of Port Blair. Resistance to common diseases in the area (bacterial wilt, Septoria
leaf spot, 11rrl-riii,powdery milIder,, Mnd viruIs couin)i Cx ispeciLIed) iand horticultural trails (growth 
habit, fruit size. shape, crack resistance, and firmness) weyore noted. 

Eightlen entries (two accession S+ alld 10 breedinig lines) were rated immune (no wilti llo natural 
wilt infection. The rest %verceither hiihly resistant (I - I('; wilt) or ioderately resistant (Il-50',1 
wilt) except three entries which were considercd highyl, usccptihlc 71-I()01,, wilt). Consideration 
of other diseases and horticltural chaalltctrs (Clack rcinl;IlCC and fil'tmnCss) nttt\wd downr tle nmbler 
of otttstandint I ines or acce'ssions to the be [i,fie entries as Iollows: 1.96. ('L 5915-1531)4-3-6, CL. 
5915-2221)4- 0-4-). C.L 5915-391)4-1 4-), and ('1. 5915.2231)4-3 2-(). 'lhesc lines, apart fronl the 
observed inunitiit\ to bacterial wilt, shssed no cracking problenIIIs, had s.m1e fruit firmness, and were 
less inlfecled than other entries b, .,llc'rooria,Sepo ia Icaliot. podtCrs' mildew and tlte virus coumplex 
collllioll alPort [litir. 

Indonesia. I)r. Sri Setiati I iljadi of IWor Arictl tural t1nivCrsity (IPB) tesLed I10 determinate 
and 6 indeterminte tropical lilies against local check cultivars atlTaiur. lioo,r. Tile deterlinate liles 
were tested three tilies (three differeut platig dates) and the indetermiinave liros, once. "intan"(an 
AVRI)C accession reCleased b the IIndonCsian nlatnional progranil in 10()) and an unidentified local 
vtriety Seived as check cultivars. [or indclrminate lines, "Monieyiiaker' and a simiilnr local Cultivar 
wcIC used as checks. All trials were considCrCd rlilelinlary and were not replicated. 

The averaoc per.1i'iianlce of Somc of the determinate lines compared with the checks is givenr 
in Table 20. 'Iko liliesI. 1131-43-8-I and CI. 5915-93-1. appeared to he comuparable if' not better 
than "lntai'. All lines including litani'. were superior to the local check \hich generally showed 
the highest bacterial wilt inlcction rate aihone! entries. ('. 1131-43-8-1 had the highest level of will 
resistance buti also hore the sinallest fruits. 

Table 20. Average performance of determinate AVRDC tropical breeding lines 
in three unreplicated tests at Tajir, Bogor, Indonesia 1984.z 

Entry Days toFlowering Yield (t/ha)total m~arketable Fruit-SetRating' FruitSize (g) BacterialWilt (%)A 

CL 1131-43-8-1 13 16 12 5 20 2 
CL 1131-7-2-11 15 7 6 3 28 24 
CL 5915-93-1 15 12 9 3 39 6 
Intan (check) 15 11 9 2 38 13 
Local (check) 21 4 3 2 31 33 

11ransplariteo on 14 August, 9 September and 8 October. 
- heavy set. 5Avrage of two trials orly. 

198-1. Vrased on 1-5 scale I - no set: 5 

For imprpoved fruit size withotl loss of baclCrial wilt resisalnce. Cl. 5915-93-I is the nmore Sulperior 
line. Ahhouth not reported ii thlesC trials, this liue has leCadded advantages of' carrying 'l'oMV 
resi:.ancc. fruit-cracking resislance, and good firmniiess which the better check cultivar, Intan, does 
not possess. 

None of' time indetermninate lines outpemrfomed tile local check cuhlivatr, althmhl lleitr relative 
advantages ovcr tie other check. Nmocyintaker," were obviotus. L.iies Cl. 5915-206-2-1 and CL 
5915-206-2-4 pruiduCed larer fritits than the local cleck howvr.r tht,V had only slight, if' aly, 
advarttage in temIs (if bacterial wilt resistance. CL. 5915-553-3 had the highest wilt resistance level 
but its fruits were the smallest atigon tile entries. "MimeyiVmaker' was the most susceptible to bacterial 
wilt. 
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Kainpuchea. Theli ('hIlli l -I Se+tt.\c lo,,llmli it, Kdll)uLtCal~ (Ct))pCl;.itoil: 1)1'. l-l II 
Ro'cll) tested 12 ttopial blrecdin- Hite,, ' eCiiAl cluhi\;ir,, i-0iill lh' thlitid Stli.,c u Il I ill[t!OltlCtiorl110111 ThillahLI. amid 2 hiiull y lo\,n \ill 'li i lt Plliltill Pl-tiih ill 1984 -85 kItrict, .x ri ,o\x n oil 13Novellber 1984. litits;,lmlrl.I Oll II l)cct'nllbr. 1984. llildhi'<\1985. lEvlo.irinlciitil dlc.,,iiji ' riindm td li 24 .l24itiir\ to 7 MrlrchcI +hl.k \\tilh 


O)f thel 1 I lolpicdar 

acitd ctolinl N oc l r ,lpli,*itlitip,. 

lilies. Ci l, ll 'iIll heu (t'linllt.\ i11CluI t..L ill 1thC '1,1h< C(Ill ilfl lm tr\ t 'i,
l, 2.~\\tJill C01111ltllcr j l ttlli l',l< PJil. C'1C'tt'r 502_ tl\ S.ccgu.d (Colmpill ) m idt I riopic.:,l W l,l) St.e( 

tlltntll It ). ' . hlCd<In ll~ t-I T ;iC i m' ityktt;hlt iCtI ( t 21" I 1i \.))an,,lci,t,.+- )2 Jild " I l l ki,,M t I l. tc (C i I 1 I t)65.ol 1-1.0) lnd 12,5 1 h1a. lI,.< llt' i.l\ . i. ()-i .h ,,\,..",t.'r fru111 
si/cN of the altli %\tI th t h ilI t1nlotit1, I t-i'l th111 th1,11 t (( . If 1 (1)( 3I- (1 It' IC 'I Ih i;t I a . i h t '\ h d n , wt IL , it lisald N,itAitH7 t o 4 5 it l l ei ,a. ( )hdl,, li"u(I. 5ti S 2231 )-I 2 nil (I 31 )45 14I 1)). I\, il 1h f,.ll 11iti ltC ,c<Iil!,. Cttlllit-cd IlNorilbl1 t_' h1wal L'tlI~ll ' Ill tC'lll1<, toI lllt sac/u. Il~hc s ' _;lJ\C Ml ;ol ALHC' lil i \%c'iuhl (d145 mldt 44 

,, ru IaCtu \ 't~ 01t+u ti~t'l', l id ill \H L ,Oll I'd dtI11:11li 111P'-' t t I~lhIC llll l I)IlilntiinL s-Ci ,t . 

M al;.i/ i. I' lII~1 ' l I . V W I Itr I+lC;lI I iles", CiC' Co'lltlelcd 1) 4)l11 C.' l Cllb'ltl ",',1 ll hoI ';itloll'
ill N lli \ i. 1lic IIl "il lliilt1 d I 1Iii'-, co i i ip ii c'd ,iII \ , ( 1 1 \%ilh 1) al ,'ltim ii tit ii\ ,\ liic 11lAkcl ;id Ii i;/
\\J',< C'i li. tllH HI \ khllii kolill l h\ S 1I'dil I Ihodc'i S11, l 1 t :1 Iti~qI J111 li d ioi, s so.%i'[Il\l m]l20f \I;I\ itildtrill',tplillllcd tJ 2fll it II, . ;I I ild (1111 /1C( k. HI II) cC II )I t, % I hII lIII C'C I it ll 1(l)11', . IhI c sct 't li Iria i 

, 'iColl(it IC hltl' I ).K 1!II IIt )IIi IN.11 -1 , I )I1!'%\ C .\,!L' 'IHI II ,t -II k-Il t)1I I I )tiriii'lltoi) i N Ic t iin<,ttlli itIli' + ,C01l<,ilcd of li lille liIk 1c t' 1 c IHtt llh d ihckk, ilili\;ii I iq itd(I . 1]11" Illkill \t.;i" sl,\tll till .; ()tt e .
ili Ir1- il i<liilcd (1ii 2.'-S ()4.c hb , I JI) l \\I Il ;I Iiliih qill c't[ t ( lliipIcic col k c"'l,i 11i hail I, r11c'c
ri'pliclitiii5 , 

Thre.li ne',, t ell ,illq I c\lC1Clol c' A i t H <,_lit1 I.ill<Ir\ hc tlcl Ihimi the , hctk k ctllI l\ it , m1 N khtliikouli
Cktahlc 2 1). Flic IL'pI ltc il' f lil11 to Iil ,IcI ol~lill It it', is lh 'I iI 11 itICI 1iil/ alt i, t)lll1),ll.'L id
 
the O U111tii iII 
 \ lcO'ltIl\l .+i, 

lt IcId fl l l tl:i c,' i d+;m t c iiItc fI%ItI.. I h iI, tkL l C. ll N itqlllIC i \iiCIC I<IIC I C ;Ii ~M.lil,
 

ThC',C lIhlC< ot~lt C dCol 
 Ihci Iltill \'"loh rl d i l Il h ' , ill 11hli1cl, sas,%Lit., 'C' \i ,ibh l i otr. 

Table 21. Perforaice of AVRDC tropical breeding lines 

in Nkhotakota, Malawi, 1984. 

Dotry [)ay', io Mikt'llIetfihl rlitlow t l g lll t l ot Y Wi~lt (l/tii) S iat: (g ) 
CL 1131 13 () G 24,12 ')i8b 36 eiCIL 1131-I'-20 )
24 c 8. t 19 51 c-CL 5915 5:13 1 24 c 8:? ,1) .46 47 c-fMollyntalk (t1ltilk) 30 i /i lii 13 /1 hHeiti/ (thec:k) 28 t) i I t :34 11 a
Graid Wiiii 
 25 8 1 42 59
CV () 4 1 21 14
 

M iihivsia. lPi r tllI it li 
 rNt\ItC iil ii tl uii;iis tih !t. t'ul\t, . Pink No. 28. itt trial 
S lllklll Conlldliu ctd ho, NI,. I.i;i%\ 111C%\ hiU ll f11;itd c lll IifIk' hNoc dI i 1111Ii a I lit.Cl\ _IrICullIirC RC.<,C;Iirt. 'Il The Iridl, UWili2 ;.Il.M i(l liti - s ll)Cr.il" ,\ui o%\ it ill 2. Ap(i l n ral il.ill , 

otn 0 ittlle. 1t8 .. 
Thw IVt I,ltii +iiil its , h'h IIkill h\ OtillpcIitiiicit t,, I'ink Nit 8 (28 Clk) alt liluk ill tithl22. (. 143 I0 3 I ';iuc lit hi.,+lu si

ctlilsidlc dt 
N cl tl lhhi i tIlsitk,ilu pihulcit lhobcit rt i1 ruil \\Saoohilllilll I he'pici\ iiihit-i Iln l' ,ii slt l t l i .. lh~ Lhik11'11W0t11b l,,~il rL-ld1 JPthilll

i iii1r1cl, ill l t hill] the' ()111('i Illoji ;i1 lilies,. (' 1t ) 1l "Nis totln',idci d il li llhlC Ilneo t lO Cic~ 
I)I~lLlSC' of iti, rCliliCkl\IillL~C liulit sact . 

M artiiique. Ii timi tiCi pic..I1rC dil,_l ,< d lt nill icCCtS>,it i,, \ittC -Vailtlatili h\ IRAT-NMirliiquti ,cilitif, lott I . ,km 1il i tll- ll 'Aill mid 2 tltriiulltmlm;li Cir;im;it lCiCT iif Ulliisti 
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Table 22. Performance of AVRDC tropical breeding lines at Sabah, Malaysia. 

Days to Yild (tila))" Frit Crack- Blossom
Mhvrig total naiketall Sv/c (g) ng (0) End Rot (%) 

CL 11:31- 12 34 2 !> 23 19 7,434 9 

CL 143-10 2 1 10 1I "6 
 1 20 
Cl 9-0 0 1-3 14 32 21 39 5 29
 
CL 1104 29 1 14 15 14 31 3 9
 
FPtmk N.AR (1"k) 21 5 2 51 8 44
 
V (y 4 20 20 1i 31 . 15
 
LSD (5,) 1 9 11 4 6
 

il Lpo)rtanCth t c . \\ ilII ili iCiil i i1,ii iva I i i hc,'ll lut lI Li NI ih- tI lt ' m 
a hi-I.I\ '4 piNLqIIcilti' , a .rLc iiw,,IcL~ick 

f Ioiii' rl) ll i i i c IN mrtificiali nicilal (11' c rial er poLlNNC ",i JL "\L' tl tlhII I ioii 2.1) I Cclh pI t
 
at the tinticTle 2 Reclilln" of roi cal1reeilinCsI tll 21 CiltUI, lrallIcilrd
 
t() ol3 atin ati22 Match 18,5,.
lohck ',\iih+t',,* mtown,. VA"',I IitoM \l;i,, .lM 9 5.iicpli, Thlitmial r.,'t., 1-4 I .111l. 


lF.Ic,,Cnfin,',v\L\,+-,_tc ',I ,'i,~ n no llt
\C .,llt+',\ t'ilt}l ll,lh t l-h H Il l,+ l titd. ,,'' A lIMt 1hilt 

lo~ut p ,,Cgld itantlifi IL C. ,th7 Lh)0( 1;1,1C InIC 1', 1 l .'1 2;(I it,ch1ck
 
C ti ,lran t,) ',h5,,,d I(004', 11 )4Ill, I\.
 

Iitil)ib lhrtLit 111(11, iCM 1 01,iit i ttL'L\cile,', ,i \C , iIIil l LAiiil LLL. I L ',\ci ri) I) hIIWth lI 11tl 

lilmminn.(I3l 1 1 ) C. ') 53I (I)1h t) . (iL "ii jI )(Ti, )15 2(I (TI 1 iL -22-. 
5913 2()1)4 2 2 mtil I 1 I I l), h ,+152 5,0. nd (ttIv7175Q31).! 0 . t h ')),l 4v . i 20 

- IPl%\,.] illil I1u1L'd C' oi tlLL 

'c1i) LIIICC t) had,,,,tlo L'lh Id itii\. I \\ it',c0 hC l I I i,, t. I i
 

be1)lii Il l nIi,((T ii ()n ,,L, , \,LII 82 Cl,V i"tt lrS> 'i i 
('IIIi 2C .I tolt> " lIiii. 

Table 23. Reacltion of tropical breeding lines to tbacterial wilt 

linoculation at Mairtinqe. 1985.
 
,
('vi '+il'~ (',.'hichI .. . -. L IiN , ,,,i I,.Mtillinc .'t 1114 . l uiilcitititwt';t'il)RIiCtl IN'

' h lLitia lLIt,,I .h -set)I iii m Al:(:iiLldjil Nnitllll2,'LlL i f)Ltii-,te'+ 

HighNl re'sisthtnt 1 36 , 1; 1:+ 1 1 I1 9100 8-0,) C.B! 1 ) (,CI 

Cl.,I ( I ,(I:"( ) C1 ,WC )11 1 0().13 
'l- lII ( )/ , (I ,~ !.~ q , 0 

Tolerant ('t 1.'- CI ) 1 qD!~,I , , PW) )~ I I 0 
C l Y! P ,I ) )I i' ) , i (I C I ) I 1 i iD ,1I 1 0. 

Io++t unr-clphi++ l ti \',,'it ,,\Ir. .1.ll-iic'tc's 
tol'IN I,.Hlnslt tIoM l(I' ,cl+,)+i~ ,'.\m- It,,.h ,h,.SillJh0; 1) '-,Ch.'(l 

M exico). Tk,, t,, cd o)h,,cr',lnotitni;i], co)ndU ctl 
t N ',ac w ] i) t( 1'MlI()ype",
 

.
ftil 'Wttin,., ,,icld. ;rod ,.H,,IC,+. h k'tlill[Cl~tc inhitc 
[rtopical hlrccdill,+,linc,, +tHl,M .,tl 1,I V 82( C ,tlh ck. Ilh' \\J" ll,+ illdCCH+'r 

w ith hi u potc il.l r,_,i1't tW. il ',C1' O( ICIdutcr 
' (' ".CCtild'..Cl n )t opI) in.aItc 

Ir()p"iC',lhrllccdinlf1In,.',;IM t., , ]L' ,.'.A (' .,lllo)ll,.oitl I- lith111the ,.' t+tl t ' X'2(C. ,-11hC& crillinate 
lines (TI595-1t;l 3:4 amtiM 'I I 3 ()ho)lh k'm c ' thm tU(824(',. 11; 3IF ntmmk ~l\ hohnr >,Mc 
c;'Cnlthtl,h lillil m.,.lln 11hc hl()M., AH 'i t1[111'-, thdil |(",2+('.'rfc', \,,.r,+"+;111w .l"+c,,C linlt.",,\or. bh c ,~lt.-'1 

IFour. 11idCtrin-I l ,.111, 1 (i.('I::TN5 Ski( 2 -A(K('I5M)5 200(2 5 0),anrd (Ullne (CI!59.13 206(2 
5415 551-3 0) had lpiontotmccd hihW )iQhlk lhmIl 14('82" (' M,+Rh,',k). l ',. lilly(TI( )I Ji 

5t655053-3 Imhl ntqwm.'a y Nm~ilr imu, O nHM'(82 P' ()thor, h Acrihm; tthm. ,,l-idhtl. 

Similar, thall UU(X'42C'.
 

.V I l till.',, ) 'r1 l10)deIo h)I) IVOCCY,,illI lPrC',Cntlv. [N IA i" A'i ( r W)l,. ill1thChrICC(Iil'- prM 
lo totc",0vith Cetter 'andquatl toh["in h't.icld 
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Ii another observational trial of tripical lilnes at Cia pa i cInIlI1IcIcd I' nl 1984-85. the stnperiorilv
of most lines over check cultivar UC 82B in tcrns of heat tolerancc was again deIttonstrated. The
best yielder was CI. 5915-2061)4-2-4 . an indcteriinatc line. vicldine 137 t/ha and with a nealn
Fruil size of 65 i.. In cootrast. check cultiar JC 821 yielded 82 t/la with a ican fruit size of 60 e,

The best deterinaltnie tpical line was CI, 5915-1531)4-3-4 which yielded 102 t/ha with an avcr:uc 
fruit weight of 391) Wilh the cception of some larce-hfruitcd idelIcriuinalc lines. the fruil ,i/c of
lost tropical linls was cousidere.l 'Clerall ,iall. Ih1\oC\ er. their hiilhIcscl of hcal tolerance nakes 

thei oitstandiiw parental ,tock, fotr it breclino pivoraln to deveop hcat-toleranl processing lolnai, 
for Sinaloa. 

Philippines. Three trials Nci-c colldluclt d\ 1l1iAVRI)( '. PIiilippiIC ( )utlrAih Plt-all at LOs ,Bai oil AVRI)C pricessim, itriIfs ail accessiol,. TlI fiirs trial (Sei I collpriscd I )hs'lrids
Coiliparcd w.ith chc culti',ars irikit. 7ainani No, 2. anif TK 70. Ib1i, trial. U.,ilc a andonlied 
coiplelc block dcsieu \kiti fi e icplictiions,. was sm til 23 NoCibcr, and traisplanted )n 17 
)ecembcr 1984. 

Th Cli (Set istLd of seven iiiimle re1sisant acesiLnssl lichls cotiparedCitil Irial Cllswblh che'ck cuhtivars ,\larilkit andt ('I - 28'2f it.Ii , weree s~ sm~no 2Nmene.adtaslne 

oi 17 Ijeceibcr I the desini\ a,\%,I'4:iuiiId/c coipletc lock \\ ihh t o rcplicatiolln. The third
trial (Set l ) , sosl il 22 Noscimic :lmu tIraiisplaiicd (i 17 I)ccb'Cuiihcr 1984 s illi a similar 
experilicinlal wet -m asI th,Ie irst ial. lm ri lif It is tiial collsisicl of si\ It hid, ci. lMIarCd \\ idi check 
cultivars Nlarikit and 'aiin No. 2. 

PT 744 aiid II I)) \\crc Ihc I)ct icldcre in etiI- (Tihlc 24). 1tosses er. theirtos lall performance
swaS it()( niarkdls liffrcint froiii ',\larikit' ltluthi pir iuiiicdl\ httcr Ihan Taimai No. 2 and TK 70. 

lxcCptionall\ hilh NicldsIS crc ob tainLIed i l Sel I I ('ablC 25) ili 1 I 50) oulpelm rilni, boll]
check cuhtillars, Mlarikit And lainai No. 2. Aiotlicr i.\ hrimd. IT l0 17. alsl did ssll hul its pCrforlIallCe
v,\as not appreciahly bcicr Ihan check culis a ,larikit despiICIme aniuiitlC I Ihcir icld dilTerencc. 
In ceileral. fruit si/es of all cntric,, \sCi siiiilir. 

Table 24. Performance of AVRDC processing tomato lines (Set F) in POP, 
Economic Garden, Los Bahios, Philippines 1985. 

Entry Days to Yield (t/ha) Fruit- Fruit 
.. ..... . Flowering total marketable Set Rate' Size (g) 
PT 744 25 31.3 a1 30.8 a 3.8 36 cd
TM 103 26 29.3 ib 28.8 a 4.0 54 b-d
Marikit (check) 26 27.8 ab 27.4ml) 3.6 43 b-d
Tainan No. 2 (check) 27 21.9 )-d 21.2 bc 3.0 61 b
TK 70 (check) 24 14.5 ef 13.9 e 4.2 54 b-d 
Grand Mean 28 22.4 21.8 3.4 55
V (%) 8 23.2 23.6 26.0 29 

ZBased o 1.5 ;cale 1 rit set, 5 - hlivy ,et, 

Table 25. Performance of AVRDC processing tomato lines (set H) at POP,
Economic Garden, Los Bafios, Philippines, 1985. 

Entry I)ays to Marketable Fruit- FruitFI )werilng Yield (tit ma) Set Rate' Size (g)
 
PT 1599 
 29 c 121.2 a 4.0 a 46

PT 1017 30 bc 108.! ah 3.8 ah 45

Marikit (Ck) 
 30 bc 78.4 bc 3.4 a-c 43

Tainan 2 (Ck) 
 32 at 62.2 c 3.0 b-d 52
Grand Mean 31 82.2 3.3 53

Cv() 
 7 29.6 18.8 15
 

'Based on 1-5 scale: 1 
 no sot; 5 = heavy set. 
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rwo nematod'-resistant accessions, 1. 97 and 1, 274. compared fa1vorably with check cultivars 
MarikiI and C I- 2K6-2-(0- I-) in o'~ralI perf1orniantc in Set (4 ('able 26). 1, 274, in particular, tended 
to produce Lirger 'rutils ihai other entries and sli-ACd will reaction cotpnirable to that of Marikit. 

Anoth.',r trial of procssino, toinato hybrids \&, caOndl]kt-d by RAM Food Products at Poulo, 
Cahuyao, L;agUna. 'Ihis HtMl conSiStcd of Ci0ht hybrids 11nd M1. ! eck cultivars. 'Tainan No. 2 and 
Cl 27_,4-1-1-4. '1he trial was sown on 1 l)eII iccmbr I19X4 and ianplanted on 9 J.aliarv 1985: the 
tCSiiti was itdiiiiCd r01iiipltCe lOck skith three Creplicalioln. PI X"7) and TM 103 had the hest 
perl.ance ailoni 1hc ilc'\ hhritd,. Bkthll 1iibrid,, inarkedly oult icldcd a'iiin No. 2. However,
on]\ P" 870 hidlrcci:la k eir vicid thain the ot h check. ('1. 2784-! I -4. Both 1' 87) and 
"'Ii 10; sllo'Acd ni rui cickiLkn problem1n aihnd tler rtli:it-W11tt1n ability tcndCd to he hctCr. thoulh 
lot sienilicalnly, thl either check CLnl i;Ars,, 

Reunion. Inl !heClst ci ;1ii VI IItitut RccherCic,, .A'.,lto nitlC 'rropliCal) 
ha,\. becn tetinIL, toiiato line, thaU \ crc' se-lc,'tcd and released bh AVRh) cooperators ill Seychelles 

id Maniinitl.s. A niinbcr ofl th se linc te ted in ti o locations flion 1982 to 1984 are considered 
proilisiley, and s ill he pliposcd 10l cui.tollso in the hot, fliiiid sason 'lablt 27). M"S'T 32-1, selected 
hv sciet'nisis o1 the1C Miatirii' SUii huihtrl hlsti'ltc AVRDCl ReacCih I(MIR,I) fiani breeding 
niaterih.ls, has altc'at, beCln mlceseilndc the iiaic 'FLlrcka'. 

Table 26. Performance of some accessions and breeding lines (set G) 
in POP, Economic Garderi, Los Bahios, Philippines 1985. 

Daysito Mil ketable Iruit Fruit BacterialEntry Howerifig Yield (t/ ha) Set Rate , Size (g) Wilt, 

Markit ,Ck) 27 d 38 3.0 43 2.0
 
L 97 32 aib 3.5
34 64 3.0
 
L 274 30 b-d 2.5
31 101 2.0
 
CL 2826-2 0 1-0 (Ck) 2 0' d 26 3.0 
 58 2.5 

Grand Mean 31 21 2.5 67 2.9
 
CV () 5 25 20.0 42 23.8
 

/ Biosd on 1 5 .<ieIty I l o "t(1' -) htivy .ti VlJi,&d o) 1 5 scfle 1 tn irifection: 5 :- severe. 

Table 27. Performance of lines derived from AVRDC breeding materials in two 
locations in Reunion, 1982-1984. 

I Ittllet (11) ii) Los Chinaiorn.ts (800 ni)

1977 198P4 1.983
 

Varie ty lt ol l t il l to il . . .. 
 . .. .. . 
ht t hI~ 'Hl (u l (1/Ml w ill" *,i"" ' tl ) I !'"')p lo) (Wt ,llod o c I(g,( /fl) il11fectil lI , 

t (( (10.t1,I I l ,t l ir l b loirl (11111l) 

MST 32 1 28 1 ! :12 16 2,1 33 0 16 37 3
 
MST 2123 25 11 41 3 1 .10 0 21 46 2
 
Canner 15 ll 3,1 24 19 33 0 17 35 3
 
Cirlfte 5 5 80 19 19 61 0 24 91 
 2 

(chuck) 98 0 1l0 ( 49 11 44 2 
,

'l0l' (oldod(two/ [Tillh lth 111 l llll [tl,' ,;, ll llilll t pl, 1ll t',lh (1 lll I' 5) fIlghl 7 'Als t lelt 

'Thc I)rinicipal dlc f t01his lie is WiSiAll fruit sizc tiid ,uScelihility to latc bligh11at a high 
elevaliii. ('anier'. ,iltier sOlctilil 1iou1 ,,\VRI)( nlacrialNs celasCd ill Seyche.llcS. has siuiilar 
characteristics t ha lilo et been relcaed. 

MS' 21-23. also a selection ifll MIRI iri AVRI)(" llutetials, is alhaldy grown coiiiercially 
by Ii m valeit ntl risc undcr it .1aie 'Bllrbhollna'. This ;in) produces hiegcr fruis than olhcr MST 
lines nd is less suscCplible to ]lle blight. Ilowever. it., lrmit shape and size arc sonCtimecs irregular. 
All of the above lines cairy acceptable levels o1' resist.ncc io bacterial Will and good fruit-sCt in the 

http:Chinaiorn.ts
http:niaterih.ls
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hot seaison. ('araihc. a %iiriciv ohtaiined tioii INRA (A\iiillcst). hald -,ood e-sistailce to balcteriail will 
id IIICdinI1u-Si/Cd uit 1lo i 0i)eCOas,iiutIIIN poo01.


Mhen IFLit-sCttiII1i' coIcides" \k~ith IM1li ICelilpertil ic.
 
In aliC\ set01 

IMC-cI.t', \~Lid iM il~ 1MldBotd to beICL eSpeciall 

rciliiiaerias. -~hasI I )4- l'i ,ClcII.tLd hi0 fiiitilici testilit-. 

Solonion Islanids. At mill otIh\l6 )(Mililk- lhIcediIIL' huesC'Mid to ceck cnitivars %s 
COiiIIiLI d 11', IIL' :\2iIiIil l I lLCIIIlcl Leiliii (1 Ilie RLehhlic oll Ch'inia it( I loiii in 1985. 
F\~iVuIIIiiiital -'I \aNciilliehlIeii I I lpctc bNock x ilil tliic icLpiicatioiis. FhuLL' liliL'S (I O-()- -3.
C'I 5915 2001l~)4-2 2. alit1 (1, 59 S15 1- S) %CIL coIPidecdCL 10 be lochI xiClkdiliuld Suuitalhhc fo 
pI)AKLIltu III S010lh1iio I'liuids. 

Tatle 28 LlliMIijh thl . I'ii X I h iiL I kil~ 11IC ie lit the ixx k-l'iec k iiIx us Boiuiit 

Lilil\, %\\LCci'~IC . ( )ieiC tllhihlL'l lulLC' Ili l' tcl0iiilL'Li [il'atix 'I \\cl'h \t.'it (I, 11 .3] 0l-0-4- -1
idl('I. 143 Wt-I0 3-1) 1 0. I bocL\ LIlIcSI 11hues (ll iuh I W1its ill \\ LIL'tiilx III(tcatl resistanlt 

lalaz. Si\I\ 0hijl l fj. 5d 1 huic xxLIC iL"stCI ;Iiiiiis1 Llicl, tiltix at ISS No. I as' possible
ILNcIi mitjikL't LilliltaS (h\ tlic l'I)ist 1 l~j EiuLllia~ l liilp~mIt\ lIL'III siaitoni ii 11.iilii i il ssmii 

on I A\uI i i I I lpiill(p i Il -1 I sliu :1iiriidIIII/d coliiphL'te b)(lck Lhe icix ii te 
Cfl'Iit',iiioii5. I~ I l\ ti I0N' 711 ti'i PI M(2. olit1peL'tiicl -ISS No. I iiiiiiuil. bclausC (it theLir 

liLitl. Iiit-tii it ilhihjt\ (ll L'9 j I iii( III ' Il l'ilL 'SIC li 01 A i'hl tiii'cildih\ kLil~lccil
 
Iithiii itiat (it ISN, No. 
 1, Ait mlllEIi li ~ll L ~iIdd I l(llliLL IiitixLIS lak c lruuits. 

l~iiii \Ill(-iiie 1i1ILAe Ililt", \\ ci Lc 0liiih),lleLI l i'iiIi'II I()tA L CHIxil\ ,IMs1 I lNi N10ii10 iiACY 

1trailI)I iuii CI(I 2I I i ' 1) 1I i IlLI (( ' II I It hIt1 I lIILI N )li LIiL'Lk i tIaLi lii d ulc LI i o iie I I Ili'', 

Ili,,i] lull SIc /"IlI s Slikli c )uL 'i, II~l"AIII/ij\llI Iiiai CIitLLIiLL'h it' liial iltukctialcI ;LIil\~ii~il
 
M I li c i m ptllll )iIiii IS , II i it %it mc m i i
 

Ci 'tllail'kilti Au. I I 1c ii I iV'S h)III Allt lll~ Ik\Lt o "l uui.scoIIId x S''i c ()2 111(I"il-al~ c l(iu ii\ 

roiioil iCl tiuiilpiitiCiC ;IL-lllL'. IlSdaktil t Li I c ;Iih .t'liWIl101 1)55h.it hs'i it, PT100es iciu ha 

OLItS ILiiL(l iiilll(11 Ic'S \i)mii Ilim l Its C I \ C~d! ,(11' 1isl ilI) '['IiL lil~l Illl\ t Id hl(d 200d iiiiilcs 
idl Xcl'Lc'h t l peilltiIts l l lmciI 'll \ikxIii. I aiuniiii N(,. 2. ijitihll] 1IW I'-'i %iM et Iw;l AVIMI(hou 

hlldh llipmi;uhIc C 141l lhiIHIL ll II Cl IlL'l CL'SIt IMOUCtlll iiIlhIi 12' tki iiI ,iui'-luifill 1\ fIeSI It M\ . 

Table 28. Performance of tropical lines at Honiara, Solomon Islands 1985. 

Entry Mv1ill\itilti Ci ilck- Frtilt hBicteruall M!l
YieldI t/hil) lng ('3SrIi (g) Rimsteuilce 

CL- 9-0-0- 13 P86 3 G0 s tro Ig

CL- 5915 206[ ) 2 6.1 
 3 90 s troil1g

Ct. 59 15 20GD4-2 5) 5.58 5S 
 f troui g131iiiy Bes:t (chieck) 0 - - Very wealk
Bet Steak (cheuck) 0 - -very weaik 

http:1)55h.it
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Table 29. Performance of processing hybrids against check 
cultivar in Penghu, Taiwan,1985. 

Entry Total Yield Fruit- Fruit 
(t/ha) Set (%) Size (g) 

PT 744 24.5 a 62 ab 95 
PT 862 19.4 b 66 a 102 
TSS No. 1 13.4 d 48 c 111 
Grand Mean 15.2 55 93 
CV (%) 10.7 10 14 



Tomato Entomology 

In 1985, entomological research activities in tomato dealt with host plant resistance and sex
pheromone studies with tomato l'ruitworni, Ihiliotis ritugera (Lepidoptera: Noctuidac). 

Tomato Fruitworm Resistance in Segregating Populations 

roniato l'ruitworni is a polyphagou s insect that allacks tortta t(Ws inSouthcaSt Asia. The insect
lays eggs on totnato leaves and tle early-instar larvae fced on frliage hel'Ore infesting the fruits on 
which the major darrage is inflicted. In1980 we confirmed tile fruitworn resislancce of t\o L coprvhs.icon

hls'luII f.gh,'aIratflu 
 accessions which have shown resistance to other lepidoptcrous ie'sts elsewhere.

Our plant hreeders have crossed these 
 materials with their high-yieldit., disease-resislant hreedin,
 
lines.
 

Iascd on out screening of, the 1W22 population inlate 1984, our plant hrecdcrs timade further

hackcrosses in carl,' 1985 to improve 
 fruit size which was small inthe r :isait progeny. In late
Decemher we reccived the IBC'3F2 secd.s and tOWy arC nlow hcing p1lant ed t study thc inlhcrita iice of
 
resistance and to select resistant progcny with good horticultural trails. The results will be reported
 
next year.
 

Screening Hairy Tomatoes for Resistance 

to Tomato Fruitworm 

Introduction 

In1982 AVRI)C received seeds of tottiato lines which had excessive pubescence on the 'oliage
and sterns. These materials were screened for aphid resistance, the results of which were reported
in last year's annual review. The same planting materials were screened fbr tomlato fruitworni in early 
1985. 

Materials and Methods 

Seeds of'each ertry were sown in plastic cups containing asoil-aid-conpost rnixture. The seedlings 
were raised fbr one intllli inthe greenhouse. A 0.05 ha of hind was t-ootillcd land worked into 1.5-rn
wide hcds. These heds were further divided into 1(-n-long plots. The seeds of each entry were 
transplanted as a single row ott three randoinly selected plots, each plot representing urc replicate.

The crop was grown according to trlitional praclices. except the use of insecticides. At harvest,
when all entries had set fruit, of which already mature, flut6itwortir dartiage and the totalmost were 
nurther o, fruits inea,n plot werc t dtamaged firuiit 
hy uIncan's multiple range tcst to test the difTl'crice anmong entries. 

ree orded. The data percenitage were analyzed 
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Results and Discussion 

'Flie rsult s ofl' lLli\ni1|111illiestaition leV Sillllllill'ild ill l'ihle 1. All hairy oatio entries suffered 
considerahle fil itWariii daIace.I here \ele no si\niic ili dillerencCs in danlage at- tilt hairy
toniato entrie, andlI'K 70, a stanrI&rd suscCtilhic Cnlti\ar. I cast dallt.L'd '.\as cv. 76\V Pl 1.4417, 
as in tile past tests. Like thins Cntr\ the hairal\ oni nocs1I1e C\L,',sivc piliscic.CC, hnt lack the gLnduhlr
Irichomes and possihl\ [le to\ic chciiicaI ' hiich arc rspoInile ror1 ie resis 'anc(I 70 V Pl 134417 
1o toialto IrnitWOriVll. 

Table 1. Infestation of hairy tomatoes by tomato fruitworm.Z 
Entry Frlit Dimiag I)-try h-itit Damage (") 
PT 
PT 
PT 
PT 
PT 

1630 
1631 
1394 
1629 
1(333 

.0.2;5 (1 
19.06 a 
18 78 a 
18 28 a 
1i,88 a 

1 1G332 
IlI 1626 
P1 1621 
IK 5' 
/0W PI 1 14411' 

15.49 a 
15.33 a 
14.88 a 
8.48 ab 
0. 14 I) 

I [ t rw" hit, I.via,I IhtII, m tIIIdlh I ti 't, lind htit', "StI,:, tuih t cIeclck. 
'tResistlirit c~ 

Conclusion 

('1rtaill tililattl iCt'e iu'iis \\ itl 1c\'CWCYI\ C n - Ic'It'l I lit ' Alld s()] Aii A'ii 1tl\\ Clc S lCrucIled for
R,es,[ishice to tllaltt Irnit\ 1.ll. ,lthti.i \k ili TFK 70 u,,s:Clttile .ii 70\V Ill 134417 (resistant). lie
e\cessi\ clv lpl,,,ccl i , lilicVil _rchIter ItIiI\\ it nIllnitec than 7(\V'1 1.34417, .\VRD)("slollilt lucs 
slandard resistlli .heck. id ti 11t0l.' iti I K 70 . \Vk I)(i'sstandard su,,ccptihic check. 

Mass-Rearing and Preliminary Sex Pheromone Studies 
on Tomato Fruitworm 

Introduction 

is ll ow the il stcs h( t retlilil o t ul lit :itl ul i is htl iiliu tillii\\ltrill V['W ). it p l) l]ltL (ilalsin t icI tt','ks s'\ ciciuiiC i uiiUill\ iiipi ll l ,1 t" \\ u lii\\ ie,'. Ill "l i\\,l. it is aI ',12erlio ls pest
of toilitth which isi-r\\ n ii It).tttttt ht...\1 jus",'l tarl l d i .lt',irc llili'ts.u1 ins;ccticides to citujial
this pes.I T is hi's sILtul i "-,iinlici,.ritl" iiici.'isI , pi tIihi littii Cttst i11 ill the Itlttt ii;ul d \,.I.' hpiCiiiOf~ni Cl.ln 'Ii'',M lllCC' h0 111C. 1, 11.:}ul lhIC ,1, t-'Cl Oil ht11I lll h dil v;1',. ' ~ll ll M irlll11,1llh Ilt [() \c'I hu',, l 

assesseud torol,,h l 
()n I NOvClll'l.'r JQ AVI\'I)(' li-11selujil'licin i l spo cd Ib\ lic National : "icne\ illed, ;in 

('onncil t1 dc \ 1cs,ho thi,t l' i\.li ,clp licniii atr1 , 0iMii l,,Is) , i prtiUs, rep rtr "lli11il'i/ms 
AV RI )( s researchi L rini 198S. 

Materials and Methods 

M ass rearing. lPIsl tMil : l\jtriei..L,1., (t ar. . ititiiiid tse0aWIhlil', \ .\\ l)(' Iti i iurliricial 
diet i 'arkctc I', FIicBi u\ ill ie I it1tl ,Stlt . TIle lrCllli C(I \ias, tiite_'d i ill ' t it tstlitldie ar-\\Uh 
iti 70 (U' 1.ttiLt ue CiL . lilt'lCltre 11 ic\(\ ;R1t11lulhi M() 10 ihli . t:a\, . COtlltllcilll .n l ill a eilgc 
C.' 11aillilwi tiehIi il il.t laiti \ ii iiih \ ._wdi. iTheliI'll1 illdll Ill\1tC \\.L'L..' rIC&.',,'d tilt tltw' 1 Ic' II' .1, :lt1ll\k' hI ',I\ lil',, h)ClI, pilpilliol.
,liql Ih C C l1tCIup171 ll g . OIL' Iutlll\ Ll l\kl hu1:1cIIll',l,+l1C'tlItldn , 10 J la7,,, I;11 O.'illkillilln, iII hll .,id( 

anid fimml sie ei siwil. The ill,,.s l i, iil\ p iMitCd I ll sitC ,IIle ipi . \Ii\C, ieiiititCei Ih, ltissiiic 
tile sil tiitltlLiu ll. \i ali ;illt p rit l , 1uiti ,iLu "L: Iii1 tlue., c sC,,e ,iid IllailedII1 sC\ muolluejtimemh 
extractiioln. 

http:piliscic.CC
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In the absence ol Svnthle: ex plhteontone, the holhv,in titudies were COMdutCd will 'irin femiales 
as the pheromone ourlce. ThsCe studieS \%ere dl, in l ().-ha tomatt field where Iio insetlCide 'was 

III trail, ai,,lable in Ti,.an ',ere uSed.
 
The Iwater-lt0hl traIp .iniSiI, Ohtiiiiuhlhe ill the market. 'lie virgin temales, o to 


Trap desin and height',l.Th hree t,pe, ),.litIIntlv 
lnmr da.s old.
 

wCre eomninetl i ; prI 'Lt'dplati,"C e itOIilier Mhich %%, 0,s
tched to tile nppir-iost par, inside the 
,., hh :tl male.sl ttietd to the virgintrap. The hover pilliit filled ,.,, ater v, . deterce.,nt. Th +..t. 

teililaie I01 ll l tI._'\s te illtie Irmtw1. 
'he stickv Ipel n;ip isalso reail\ ,ii ihjl l thel i;lrklet. The h ,'CrP, Il0Ithis trap ,,iS%\,S 5.'lezCL 

lh l c44,liiliei hollilw, 

in,,ide it. The iiial. s,,e'i rapI l intllhIe -,tiek elne,.
 

with ,tiek\ Linle. hrCiaOttllcd i i C MialCs W;d, liaCt li tinp)lfirmOSt, part 

lPI
+t ,' ta;ll i,, k. TIlL"
h e l*h il I , lI',l 1:tdC otl l S ilL in 

I' l' t tI .ii,,.'d Llt114414li,.J)445Ihlu' i)441.'uillY h.tieh titLu',,tla l)t~l~il i~t 41111lr
Pil1ir4. {I th).' l IIAt l.,'.1 it ';1 false h Il ',I, l laced i l.tiel 

pilt lthe hh itiC I h11h 4 iri L.,. 	 i. 1](t rphlLl htl0'S 01' ;iiitlI lel te ll;.'li lihe 4LtiCIlhlIh' hOlkttli L'l ;111(1 

Si/l' \%-. 10 I'IMil 11 t ii: n1441I .il)L'. leimial,+',\\ ere Ihpla l illtile ul'per
l-.' lllili lh th h4 Uili' iVirgiii 

lIMIi 01 I'le l)(tlL' l k,,C 111.',tL'4.' ,11' llt.,
 
T h. t Iqs I11A4 I tl iJh ' ',I1 1,tlC\it01' I ' IIh+'i I'. NI..
55,, 	 ,. l It:,' IChl tIh M \ L'5'L iiii ):)( 
tIlL' IIII l M)1' l' L.r iL'L fi, fIsl ' tI, This e\f)L'iI .' l I| 5\5thl. )(L'lI 44 I lI, 5,Clhit l ,.+' \eL iit ik.ll, . tl] Is 

. ILiiihL'owih.'tSut(mt1ilic. .' 111 , 111I,554)A\ 1 h in4 1. .. l)11i4.4.41 at 1;i.l 114.tticl& '1tM
'Ihe+, ' m wtl+,11%1 lll ]'-.Iutktl\ l'Ikv.Il oI+' laced iltI.2. ,.t l,il-k\,in ap h + llt,+ ll 	 Il,\,\ere 

11iLo ti1'-il;Iiil'i' ltp Ihe
 
IItIIlI )I(d esc e.;itI"Iittc. '.s; I 4 e lisee.tOive dl'. -.
 

4 Illabo e thec ,oil A i( t,1',Ic)Ill III IItI IiIt L',CC W Ouerat . 
1iI ill l Iilip .'e.'i,.l ,eithree 

Phet.romole eonlletevlirti . I rip- ch1taIlMtL I. 1.S, X 3 l)IS 5 .M, 5)1 S. 15 ( 1 5 f 

Il1i;1h+',. 1 I4) l ,\,,Oi. \,,1r hlll14.LS I llihi
1\\( h 	 it Ill ti ' iI tlI,.L ' ill1lh1C1ih1l.A (liStIne' fI 
2) iII 5,l15iiijiitl;tiL'lhc5kl,''.ul . 'liIlII i L ' lc'l55, titi4 lh ,. u) l llltllr- c.al+i il!10111Consc4,'t.'live
41,\4 ', 	 i I'L l,.tl.'.',rss 


\"irgirgin felinale an ll al ees. 	 ltis,' I'iiL'. , 0 fIr.',,hl '4l (()l,,i el Iltp" c4)illil i llIMI llCtli 'iieiCi2 
111h) to It) h '1,.' lc 14.'1l IhL's., ,I L hiL' nCiiilh'r llltl lit iiiI ill'1h44',,' wil '. I 1l1iiial ' La 
14)tllt ICM,iL1,.'l.li 1iiii .l \,1 IICHit4'iIIIL"+. lo14' .1n4,I'd l)I*IL'LII'. r.',.4 ,I itl 	 It, L,) 411h.., .' r.' 1 it1 .111 

,
 '.;c
i++Letii4.ll illIllnn 'r; i111 l Cieiiiiii: l (11 l ii , lll,,&, il.'444to._'d i,illjlilrl,. 
.I,"lteS .'HIil4.I.'41 ,tttl 11)hIt' III ;\W', ,5 1I4"tiiIr' .L't oll th, ' i-, s tlliS ShiMtleCS 

%ik4. iL'ILa,1N.Mt4 ' d i traip 
4 litllalillillc fike \ 1i1'111 lC.tiiI .,.'Ih41C IIIIlll 'l (1 Illiih, (d \,liol-,112'5 ,.icl hi tlifl Ir p %\aSN,i4.' r .'d 

4l1.'41l) r to ilidIcImlie liu ,,cL'.TIhi,. 't ' li l ill til .L' S " dl+'.taIll',._' 11r)111 
il 


in lllret 4;, ,,.
 

ltll.tive 	dtistance.. \ tIlp 44m4iniilii, liS\ ic i plaht.4.'41 L' "4)1 d.l.lfeiiil' int l i L'It4.l th fil 
M I:l itlt0 .' 4,,I pih nlill,m 5. If). _ 1)0. 40. So Il fr'till111 ' haild traphs .' lh .'1 (111i l I. 2 ,141l h0 
ill I,4) directioli,: ;c ;lil'i 11141 Ill&Itl ,5,4.44.' 441 %t\%ilh 11l45 itil he 111a011 , '4 ll 11.l 5 ilh's Villri iIs4. 
Coti4.lo s a\L. ,, n\) l(he t h4li '",.'t h1 H l tii 4 I). ' '.LI lll'.s 4I ilh ii l l'i] 11.11,,,.'lti,.', tilt%\ o4.h 1011h."' 

;I (11 ,k alll tle' \,l1l4 l,.uil4._', Ill tliL I I liLt . h4 ltlIIIll)LT 01 11ll iht4.'4llll llilt' I 1) LL'IIL'I (11 tl111 1hl. 1110t 
lIt \,lliO lI MIR',iIiL';1111 L 't I11111C5lhie tilt) O.'4 ,t.I 4t(4i4 

Results and Discussion 

.O\4 I)eCL'eLlher were 

ser t)lIL'-11101 ',:
 

N ISs AeSr)'31 I98s, the llowin illstittles Supplied TFW pupae 
SC\ .' ',tlii 

Inale 'm l 

. ad A I.ill'l Nillie t 	 70t2 395T2 

3. 	 it.len I iversity 850 45(0 
Totl 17112 19381 

http:Coti4.lo
http:i++Letii4.ll
http:hc5kl,''.ul
http:hlll14.LS
http:l)11i4.4.41
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A total ol 36,493 pupae has been supplicd until not\. AlthoLgh1 insects grow norniially and vigorously
 
on the artificial diet, at tines inthe lai'.al sta i I 
beire pupati)n. very high inortality rate: (up
 
to 8011 ) have tccurrCd. We are trVinrg to rcclil\ thl-problecni Iy ili)dil'in the diet.
 

Sex pheronmone studies. 'Th f11tlovhl arC tilenntibellCr o ad(lult ImalCs c0cuht illeach type t(A" 
trap in five days: 

Water trU.h trlaII 12.0(0 

Stick\ paper Irap 9.00 
P14 bottlc 8.(0 

The nurirber of stale urHoth, caughl i all three traps was statistically similar. Since tile sticky paper

triap is easily obltalilrblc aid C'asici 1t use, it \ill be used hr IIture studies. AVRI)( will attlenpt
 
to deterr ine hlhiirai,, of tile allra.-tctd Iritlc tiIall\ illthis type of trap.
arc catluhli 

The results of tire rrll height ',t(\ arsc IrIIari/cd illtable 2. More iiile rtlis wCrc caught
 
ill traps lahced ati 2. ari 3 i t r 
 i1 tho e plared -4 rlst)c tIre ,rtinrild. Tle lar'cntIfl 4 niril)cr ol
 
insects was caught Ill I high traps.' hlocio. ito
there vas si,'iilicanit dillcrencrcs ill riiniber allnlg
 
heights. In futUre "tudies. thrrCloc, the traIll ,,Ill I Ill suirlIacc.
he )lacCd :ib,,c tie ',oil 

Table 2. Influence of trap height on the capture of male TFW moths.z 
Traip Placetenwt No. of Miles 

(above soil stir;ice) (during 3 diiys) 

Il
m 22.4 a 
2 ii 1/.8 at1) 
3 i 12.2 iit) 
.1 Z.1.0 b 

" lhu 1lle a , I h wrl , ol t ( by t ll(o',' i ~ r lt ; I U I I I,+I I v d iffe r e:n t a 
l l l l 1 w 1 hi t ll l f l ov wd,, ,l d i t , n oe i wI t 

tile Jt , [I 1,tby ir l , Itltilltll,J11it11',t(LI 

h, \ ti
The InIrII)C r tl rii;Ile, crN hrLt\ ni, . in Ii alc Iitth (plcrtilrlitiC coicClltratiori) pl)trap
is sInrnaruihed inl"bl 3.,aid 4. lir rlrriuiberI l 'riiccalrtirred iirca,sed a, tire ntuliicr oilviritin 
eleiriles )cr Ira) increase+,.d. [hCrI as. litS,IIe\ er. it, i filietri dilli.rencc lcf,,ccii tile ruirilbers of
 
italCs catliht b,,5 ind IS leIralCe eir tral : ,ti, S to 1insect, v,ill le tCd illIlture ,virk.
\ 


'tables 5 aid 0 sruuruarli/c tire 'irsit tl
oc,l)llcltnioiic,, prtoduccd b\ ,ire1in lerri;rlcs ordilIerent 
a CS. ICcOIrrdiii tit t IirIIrbCr tt ines ;iiLl_,a itaiticdAil ,.],atIwo- old iiLillat d tt :..i-da-II elriiales 
;att;!Cte'l tIe k ,t' nItrhIIi r tI)CIo In nie studics ltti cillia;litll s-ith s\ irlrItic plreronintl res.;tlc-,.af 

vir-iir Iciale l t thscc il',cs v,i l e uedtl 

Table 3. Capture of males in traps Table 4. Capture of males in traps 
baited with various numbers of baited with various numbers of 

virgin females (study I)." virgin females (study II).' 

Nk . of Virgrr NI) of Mitl's/Day No. of Virgin No.of Males 
Fer iles/lrill) (IVe, 4 days) FeruiIes/ Irtr) (durig 6 days) 

3 x 5 12.25 1 15 31.0 a 
2 x 5 11.00 ilt) 3 x 5 30.0 a 

3 + 5 10.00 abc 10 20.0 a 
5 9.00 ibi: 2 x 5 22.3 ii 
3 6.00 ' ," 5 20.6 a 
1 5.06 c 0 0.0 1) 

'The rirel.Irs in CtItlIttu) hd hy v o)ltlltlllrte Vet riCtl lot)wt thlie tIreallls I) ti ittertl)(ll followedi by

ti lll(,lett t o si, ttitgntifc y (ltttri t aIt lhi5til ei.e r ot ;ltgrict
same ie ttotlle Iy'i lt )ifferet a
 
the 5; 15 Donci tiple geIustt
level by '.n;ite [ro r the 5",' level I)vDtrtlrn tiitrllip t l langetest. 
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Table 5. Response of male fruitworm moths to virgin females 
of various ages (study I). 

No. Males Caught by Females of Various AgesDate .. . ....... .. 
0 1 2 3 4 5 6 7 8 9 10 (days) 

11-21-84 0 0 0 1 - -.... . . 
11-22-84 - 0 0 3 0 - -. . 
11 -23--84 - 0 2 3 1 1 -. . . . 
11 -24-84 - - 0 5 2 2 1 . . . . 
11 -25-84 - - - 8 1 4 1 2 - - -
11-26-84 - - - - 9 0 3 1 1 - -
11-27-84 - - - - - 7 5 4 3 1 -
11-28-84 - - - - - 9 2 1 0 0 

Table 6. Response of male fruitworm moths to virgin female 
moths of various ages (study II). 

Date No. Males Caught by Females of VarioLis Ages 
ck 1 2 3 4 5 6 7 kdays) 

11-26-8,1 0 0 1 0 14 - -
11-27 84 0 13 5 10 12 -
11-28--84 0 7 10 6 6 -
11 -29-84 0 - 9 2 4 6 

RCslt, Otiah_'rcspons,,,+' Ircial l)lihrtmru care ,itl tari/ed in 'Table7. Threeh\ ;W to tIhel seC\ 
to l Ie-da\-trld I I tis , reCVC IIiuit re tcIl ;ltII tthIrIqI11lC swhich were xouItllgC21
or older. 'These 
dalai l' tiscftl ill1IC lilbtorhl \ hioassIaN tof callldidtllc pheromiione c llptllds. 

pier r)C ali maIls releascd atup to 50 rrr 
trap alhhli agaiist aid v,itih the , id. , C cGaurelt. \\,crc 

)11 etiCl ctive arecat phc r a aictiVit a kcel I fron file feriale 
The rc,ults t fili test nt Consistent, iiwever 

l solicl iristies llnects relea:sed Al,lr.;lCl distallces, ,ere Caithl wlhile [tlse atlshorter distarrces 

Ihed. nrrl rle 
irrales werc caiuglt over a live da\ peliod. 

The restults o1 Ihcse prelirinar, tests ill h rused hr Crlx1.InC tire ptrCNv of '\'vlietic sex 
phlertonloies \with lire iaturlls prodlced rsC arid t1 evalutleh the Cl''ctiveCss. a Snthetic 

In arn enclosed ,crccrilhotse crected inIi tIWIMrr11it 47 th65':'i t irrtrcrtiinrrally released 

sof sex 
phero.ioles il ilie ficl. 

Table 7. Age of male moths responding to sex pheromones. 

Date Percuritage of Mirked Males uf Varrni.w- Ages Caught (days) 
1 2 3 1 5 6 7 

12-24-84 0 0 0 23.08 15.179 
12-25- 84 0 25.00 25.00 25.00 15.63 
12-26-84 - 0 33.33 0 6,67 11.11 

Conclusion 

AVRI tirned an interdisciplirary team of enitrirtlireists and chemist to untili/e sex pheronrones 
tar 1111lratoI'ruitvoInI1t ol
llll. 'hiCsC 1985 data )ltrai1ldesign, trap height, prenriniune concentratiorn. 
and ages t1 acti'c repidrnctdirn1r hrti sexes Will he Irsed in tire 1980 studies oi synthetic sex 
plier liontes. 



Tomato Pathology 

Late Blight on Tomato 

Introduction 

(',l)(L ',Ica d h ,/'/l) a p IIlIlII IlItC 1I 111l t i P lo p,,//U/h , inl/\IMIS) is ;I 4 t0):1 tl ', -rnmn ill [hIillI ild 
t1()lil[ Iil l ' l \ ;it \\C h ,; l \ a ti 111t4h ;Iii l 4ll.I, 1 I 1 97.s. 111tClI)i'-, t\\ ,. 1AtCimtc..i that sho ws 

leis i this 4i I.b utl l hIlI!!l4iC,1p4ir(tiL 4 ri+.'t w S() lt .t%'10 uitko ij (II 1h1 SW.C11l.lihlCL'uhl i llu. I K 70(. hill ill)t (it+1, 1 197- tiiitIci licltl cotiti onisl',.III1 9SS). ;III alt.'llp t v,.,il, Illatlc on itilt't l+ 
10) l)I-ltlt.L't+ c') l~Uli,' i , ll )1 lille" \%,101 thIc ,s rinklcir 11lllg.,llioill. 

Materials and Methods 

Sc s I ht I. I I 7 ;mld HK 70) \licL ,(m ll 4o 21 I.llii:i I0, .\ iIthe Ic silliiiii suceiliIi,' \kcttc 
t rli lanlIl' 4wn22 1I Ib n \ It,,,t c v,cr. pltt ch cillti\r,lI I t. sLCJlalitcltl h\ 
III llili/c lIi llin1inli/,c 1itcrpl(It i, t tcr cnc . All ll ;litlio +\ \cl(' ilh' tnhlatcd 44 I1 ..Alllil h Ic l 'ili2 III(I 
inilc'tcd pllaiit , ill c.i.i 1)1()[. \n i\ 'rlc d plriil ci lir l il i,tm,, , 

lhu 01n i ',IOV 'r aIslIri, 

i .dI :.441 tillic',l I 5oi iii',i a uli\Wt li[Cililith+disC,ic d- uhl l i.C;:,'INlC~l s \ c'lc l~it.l at cL1t11;11 11Ills tl W,1112 ;I 1liti~c;ilioll 

(t ,i Iotlt4itt s",ia'I '. ' .ikli 'CsoC ;1:i 1\1/'tI M h l1 irit ic'l 1 1tI .' ll-i' \ th Itlill t/lii111 i l ',it 0110 i .l i'c ,SC 
m I I l eiltlt , ;s I I I cill r IIII c il ~I,III(I 

Results and Discussion 

A Nil 111C past. th.' Cl)R inc. tit 4Ic\C'Ilc( Ill IK 70). Pitt', (d tli" ri\, tai d ata tai rsli t c 
c 'cscnlcd \nC*C"CiScdto i )l l Ii '2 . I aid 2. \Vhcn all i. in the rco''c',NiO . -illiiiSrirlicdl 

da;a ila\ c in R '-ntllarcd\ailuc (t 9 )1 . \dlil.' i \.ililc 11193. , ; \ .ls Ii .Olhliaincd the tralrskilrncdl 
talili. S cil ic ! aliVc d o 10 017' alitIln hr10 O it tlirlli atnliali thisrll, tlr Ih,Iirth lnlet .tiil 
01chi"c. 

12 ---- 08

020 

' -14 

.1 

o4 
0 

18 

2-

24 ?6 28 30 32 34 36 38 40 42 24 26 28 30 32 34 36 38 40 42 
Days Days
 

Fig. 1. Late blight epidemic on TK 70. Fig. 2. Late blight epidemic on TK 70 (data 
transformed to logit). 
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Although disease had only reachcd I()": of tihC laf area infected at day 43. the icillrlaturc washlUch higher this spring; and condiliotis scrc no Ione'Cr ,itlahfe I l t hte'hli.ght devclopment . This
is evidcnt from tlh dioppin2 of tlh regrcssion line. Ccn witi, the transfortteCd dala. llimination of
this last rCading gave an c\cn leCcr fil. %ili anIR-sinarcd s'alnc of t9.3':1 . An ANOVA tahle front 
MINITABI fbr the transfilmted dtll \ hliout 43 is prcscntCd-Im in Tahic I. 

Table 1. ANOVA and regression equation for TK 70. 

Thu. Regresslou Equation i' I Oglt - 4.53 f 0.0928 Day 

St. Dev. i-ratop
Column CoefIIcil It of Coef. Coef/S.D. 

-4.5268 0.2075 -21.82
Day 0.092836 0.006472 14.34 

S . 0.1103 

R-Sctuared 96.3,, 
R-Squared 95.8,, adjuSted for D.F. 

Analysis of varianca 

Due to 
Regression 

DF 
1 

SS 
2.5028 

MS -SS/DF 
2.5028 

Rosidual 8 0.0973 0.0122 
1otil 9 2.6001 

he slorwiitis \ca. %%,s, , itch collpatcs1is orahl, %kitlh te \,itcI Il IlatI sca r. 11. This
slope (trolli I:e,2 II;imislii.ct i, rater datai the of disasC InIcreasC in cpideniio,,_ica"i Mnodcis. SincCthe final alitllll of disc;isc ,\sls, \ er\ lo.s, care should he c\crcisc in nlakiI, IlcrcncS illol tIhe 

late of' discasc incrci,,c. 
Atittli2 thcsC studiCs i)ov idC iln csccilcitn \\a to slutl\ parlial sisttilcc inlllillllo lines. the 

parlial resislictc of 1. I 19-/ i sillficiCitl\ 111i to pIei cn ails Cpideuics, 1in1ic lpit. of'dC Mucithe ssci ptihiliiI\ thal \is ohui'd ill \rliets ,trial studies \tl iti0inohtel, dCthi inithli)iit initrfecctec 
ssher sikcpthillc Clies \wSitl iltClC;isC te alionitil of inc0ouiliiie ilictiIlii oll ihe parliall resiStanlt 
lilies. Ii piteI lstands. 1. I 197 pi des C5\ ,oot Icl Cls of r1si,,taliCC. ,inc'c in testin liI. Ilore thain
olie sCailon c liasC hCCn iiable to iniiate Cpitlnitics. C\ ell \N 1s l(it uital e sooc plaI antl ansoverhiead 
spiinkler irri-/iiiil. 

If, tcriskcd lilies has,,C lesser illniUllls of rCeisaI;licC. sinilar sttilies ilia\ he nccCssar\ ti qutaltify
thCi resistlancC tider field CoiliilonS. 

Conciusion 

As i llprc\ious \cars,. Ihc late hlighlt epidetiic ull dchipetd in the susceptiic line, TIK 70. 
Apparetlly, I. I 197 provides \r ,ood lcsels of resistatnce to lateilih. 

Testing Tomato for Bacterial Wilt Resistance 
by Infectivity Titrations 

Introduction 

/\ecuttratc a:,ssstmicti lf relatise rest~tiqance ;ttif smisceptihility 0l toit;to liies to hactrial wi ltl(cased
I) / , ltdooumu , sohill-11'rO-,1) has IlCCia[liet prtrilltil\ ilt of hehachtrial ltimCocl.
of hih field estlili antld lilitet itlies lit sclccledlilies Ulltier sli4itt ilv 

ht il Ilis,eimlsisteI 
lore counlrldLId conditiolis.

The ifiectiviy iltion nclhod s\ias adopted. 0mid alt1o1 It tls' cIIpIicated subscquentlaialysis, results 
were ill gierail, salisl'actolV. 

http:II;imislii.ct
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Materials and Methods 

lllIl~rl l 'Ind 

mtl ,wcclihic clicck'k,, ,crc smkii (m 4 F,.brilai. and crilnnathin seeds were traZ.tnsplante'd on 7
 
lehrnars,. ln s lcl. ,ie inctiilatd oi 8 Larch v,ith 4 ltt 1( doses otf* 1. wIhilv'i',,n. total
 
htc I c IIIt.. T(' it-'o the rmelhr alablc. Inoculated
 

S1uiidad riethods ,AC tlo.i I) l t.ic,,.C ,CC0li.1,,.SeeIs oftest matelials tile fsstmitil 

(l'o t() ItIt n i l-t. ndcp In nu fSCetdliti', as,, 

piant r, ',cc ket ili a ICat,.'( !tlcic ,luc. l ie IHIHIIii t:i ,ll FlaIt, it c h lseC liti\jitl
ied Ils 10 
C0.+tllilli~~ll -, rIV t+tl l 25. ruhlilt I 

,\hilcp t ,.,;I1, riitcil iii Ml I\SI( hctl clt,, for ilic ihl sisofi iebti i lilailli%k,, ha\ t cLpcti ,sth' s', ,,. 

thu l ,ctid (I;It an /c(. t\ I(;]I l rcl 1'c. NisRtIlltt.' c ' 1,1 uLed i WtllsI iI i,%II, Il,, o III' iii tiCt llt ntt

)It] IIIl hc'Il' t , l ll , l lll llbuh'l
hlllI l'i, II,, I lt)! ,, ttt plall!" 11IIIIIc I \ ill'(. ltr CHtl i ff 0 1' 

, '+I I ThL. tImII b ts',',o d Ii h I+ ;11'4) jI'] 
d( uItd,,_'llt111C Iul~' OflT t,J i.; I I lJI)lC 21>A\ lt (lH|lh Illlw of, tell 
lI . II l, Cdk, 1h('ill(Ii\%Il 'It 1 iII!_ 111CIIIIIIII)C'I 0 1ltIILI ll ;ljI l 

01 th IIC Il~l', IlAIl' IHI il ]d :t \ll11tlll1 


dlotw ',+CrC tiseti
 

Ti-ble 2. Sample GLIM program to analyze data.' 

ISHUNI IIS 
tVA? D('F I) I Al Wit I
 
$fAtC Mki VAk IK
 
,)A IA )DW) IC)IAt WIt I VAR
 

$DINt'I;] I" Sit) 

id INK P' 

SYVAR Wi I
 
'$f II VAk .I li)Si ':)DISPLAY F $1OOK X2 $
 
"iII VA? " (M VADI)DSt $DISPI AY F $tOOK "',X2 $
 
$1l)l'I<, FP1:AY 

t ',, i IN tilllii i i hhs"ijah esst.t upft t+ 1t1 IPii>litl! ,ti>Il.,lisIfhl FIll(' tpo 

loii pe lili l Ihcc ili lt-, i ( ' t ' 'ilh i timillhcr o1i l',;l lk Isi \Cihl It'[l t ll' teilt lli appr sriatl 
,
vt i bl trc,Cilsl tile iiiies lit tiisicase,'t ill s llil , IC itlilIek;it" i ;Ia ti (.I ii e Clalitil Wl ilp 


assilhl ith t el A , lilltItli t1 hit",'IC h iCu ts IIh 'tiOll k\,itFt,
illiilit,iilm lll ili i. esa t tll,cr slt''. 
to hi ( ill11c _\t)l tal, t1 ir,illilF 1 t '' , c llllll).st hieifo iti l7iial n lliiIIii i + illlihc 'hl;s ',ill:
01)l10i1 , i, Iiclll 111C1111t, "L~lICHiCk'lI Loc~ ,%ill. +iil V .ILIhCkIL-IClRidC'l\;11ii1)lc' (d', lll, ''\ cl 


tileletd.oit' ,,iihlt ' e tld 2 i 11 t1;ill I r' hee'tili .il "'Cl C .ili;lclic tt illIttl . tt1e lesCii l Mi 0c c. t 
,
illci 'l ,liti l ill' l eil l . i tc b
 

(Co milll ilk. chi ,;h11ic ' dL+ \ tHL.", (Ili ; IS
l il c ilC I Ck A [.O.lit'I'li t Ic',1li",W It) lll1)C:'Reutand Discussionrww, t,,te
(Ihe '(iL'\ iin[CL"ol Olic k Ad)tjiii' 1)\[pI lll lhc'\ Ilitlc h ,"pV "Xiilldcl, 1)tl l~'1)h coll md z I( " .Anoltlhe'r 

(illil'C IIICCb ii1he' ( d ;illI\ ,1"MIld IIW IC' tI'-11lll i1, theCCAI'ulillCtl l)I-o hc' I I l i~l it k'li l] ML ",' Ilitt 

\l c ,1llldh /C'lt) I Ili %k lhl( , :1 loh o Itl il50 ,);lu ;IIeL' 1ILc'it'd ,. l11c' tllo"I, tIllkl-%\Illtllkt.' b til 
,
G'"lll'u.(I IM! 1111,iil"l;1\111lik' II lil, Ilh be' l ;Itc %\ l'ilili7of liIC'( c i'l Iw ol~ otlIII,hcli L'alc'l.- I']1) 

50)v IIiC'. 111Ctlill i)CM CCII1lik", Cla l)1)C'iIC\ IC;illhct. iltc the'tl,ilal1illli1litdli CIl 'C'", t i C'lC. c'dl-,11 lill 

Imlillllc'f.( )I c'm)tl"c'. kmh,hcil lictl tiI,)ii IIk C kl'(11\ 'I.] ( oh.llb 111c ( iH,i tiilb\ 1II 0 1111-'IhCIIIIC.'C ltI 

c".1M,lli' h.\ 1 tI hq,!wc
 

Results ancl Discussion 

'IhIL kllIC'lnCC',, IlIlhc 'Cltl;(1LI[C,;iltl'(;Iant (%it.cc,, of \lc tln',Cl11C [IhliIllI)IrtI~jrlalc' Irccdlll) Ito 
,lo .I-iA;i~ ilik'n. L'Jl,C, c 'lilMit \Ndi iWo a ,L h) A l il ce 

aill ilili l of IliblC 3). .'\It C'\J1lliio~ ll ' .,lic Ilhlmm o;linich. 

Ic,,,l lICli,IP(11 [1C IllIil
, 

the'C 1 lC'\;illIc' ;Ilittle' 
li~ll'll 1l of Owl C'lililc "tlpc" l 
aml ( I.N QS 1 0. ,il ilc H'il: \0,hclc;s file.C'IAN 95 77 -) 0 2X'() hild \cr \ <,iil p l o~l ' , i ~c'lic'all.\l 

,
olllic'i cr I2c'to f .28e"h 1'iIl"IIIp~l%k I Iilh 'lil ll IIiIC_.. 10 I. 'ili iiil i fII S iAW 111itle'' itO ,\ ci', 211 t .CCIht )O lVC' 

<
ic 11,,Il, pIr, Ic~t, hill d tilec (Illllt1ih clt'l l the iallicli"ii hl',tll.;i~fllcl linm l',il l iihc 4i. 
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"Ihe dillerence in loi,, (lose betweell Cch of tie tie lines and I. 285 iand 1, 39(0 was calculated
hy taking thC differcn,.c in the interccpt1 \ amleC,. Mid di\1din. it h'. the coHItinon Sipc.

Most lines verc intcrniediale to I," '- and I. 39(). and line('IN 6 -349-2-0 ,hO\cd a responsethat, was only aboit t.o (ni1t,. (:ClI ,cltilhi a fL1 1hl ddie'IeLt'lix) frtin I..28-. Iotal rai}c (inl lo 
doew) \a,, rowily 7 It) X ('kalc 5). 

Table 4. Deviance in probit analysisTable 3. Deviance in probit analysis models with CLN 95-77-2-0
models with all test lines and CLN 92-280-1-0 elirni
included in the analysis. nated from the analysis. 

Modul Clil .%iihur (if Model (Ill 9tir (ft 
Parallel lic 1612 102 lii 1 1() 91'artllI 
Separate lint 141)o i 88 St))i l iIa I 18. 1 /9Difference 6. 1 1.1 )l) I t I. 12 

Table 5. Intercepts and LD 50 values from the common slope model 
(CLN 95-77-2-0 and CLN 95-280-1-0 included.' 

Line h101tii:tqi It(A, 1) ( L) tirltee I et.v(een 
1 285 [ 390

CLN 65-349 !) 1.6:3 4'(25 0.2),1 30 1.910780CLN 65 3.49 3.265. 1);())l . :806, !5924468
CLN 91 139 1 0 - 1.839 . 19C): ). /6631 2.438i68CLN 91 338 t 0 1.168 :1682 5893-)9/ 22 5216CLN 91 392 -0 - 1.98 ,.[982 5.12 1 -6 2.183421
CIN 91 3'9220 1.977 1.835 ).1 8)9 2. /7 GG94CL N 91 391 0 1 401 3 12.159)8IA696 ( 1.368125
CIN 95 N1 1 0 - 1.878 ,1.590565 5 61099 2 534099

N -9 -2.779 6 1W.);.) 3 ,16859 ,1.736495N95' ()O1 0 - 2,10/ 15033(1051 12:? 3.093865
CIN 95 ''80 30 - 1.535 .3/513. 65.0,)9111 1 695673CLN 95 59 1-0 -2 1.8 8''80 5.312/ 2i.832215Ct IN95 26 1 10 1.375 :3.36 1 36 6 .90.051 1.30A571 . 285 - 4. 198 10.:) 6 15) 0 8.205084390 .84 13 )0 65 .0508 0 

Conclusion 

A\ti.itIl il" "sslilci.ll tl Ifclati, Ies Isti'C lld siir,,.tibilil\oft1htmcit lilies, t0 IbactC ial \\ill
hc ia fiiiiiir), 
eiMl iif t le I~M iCiial \, Ittihi cL. Thie -h.lc\,,itS titrahii Ililhod \,\a', adoplcd 
S 

and
eiieCi;,ll> (Xii\C siti'lhcttir\ iesiilts. All liii.,,slt CId ;I lliLh.trn liitel e.vel r c h I. 391)0il ifi letxxeeit(sUiiCtjltihlC echck) and I. 285 esistant clickk). Tle ilit ristai cci li nefiln ('IN 5-349-2-(). 

Screening for Resistance and Seed Transmission 
of Potato Virus Y 

Introduction 

nlc"iiso' tle hii licidec e ifLpt(titdi Si \i,, Y (I'VY) tillu ;tit) ill liiWali lid olltlthr tropicalco tllriCs its sitreitick ractioll \. itl i I hIJIC ittil, (CN\V,l id he lack of cttiiicicial tlillivars poss ssill resustili t 1tishi . in. d pnie)r'Illl \\ils iniliatcd to c n ile 2 ni, pI,iln L Cetllction fol 
avalale'-, 0 i' tisiM iCC. ec i "1tC ii,,,,h I 01 I)\Y i ll i WC.1vaiklfhle oili hlis, 1u5.cl. HOintol Ilii lill k 
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Materials anid Methods 

to 310 pmiant, 

,,Nid toialot I fh ile lcit l 1i)44/)'.-ico4 poopolfijit liim L.. / H/i ai( h irsuti IA(c. 


For cc~~i.5 1coac of' 1 ) raiaioiit sclcicd accessions". cmllprisillyi 'liminly
 
U0100 mLI. m Nos.
 

131). 177, 18I. 5h3* 010, 632., 67. 675. 077. 6')0) 091, '97, 735, 898. .123-L. 3083. and~ %11. 75.
 
V 1 7-4. VI. 82) l\\F~ t , c i~ldh 'l1) Ifitwiho d470c lit L' I~\ ~!T\IN . hil-AHIII1oI (V 1 111
li Ikd't " L' 
andIL. cc . No . 3 18 -; l o i d I( h CIcLIaidil il IIi I ' 1 - "ICiflII ! \ %C C ;[[I I -CIccL (( 1985.l~i lFor 'wcd nmn>w.pililN( WIi0 llilIliio [K 70 ',\ cic moctilalcd %iii I'VY ilokiac NT5 
:and( "LccIk oi II IL4Iplni LICLI Ali 'eC~kI dl %\CI' Iccd lir'CCtI\\ ~Cl I'llk IMIC1112' 1001 ( CNP h\ 

Results3 and Discussion 

I)(wI \ \i .IIil lColl Illi ii"Ii L lik II bll 308" 111N/t/ I\\ P) 3C4)3iCI l i cl(Ikil iiC llfaiclb 
.'iLIHC. Nil Ill CI.(oli ii( i t \1 Iil, pL ,it, l'I 18 I . /1,rioo 365'0()X3 \Jjjkii) \ II I 111iiI c 

iiti l II Ow C ()Ik I L I L'Il . ( . hi: top Ia I I,, )ilf I i1S 1,ill ai lill ci, , I Ill12 ic~cO:l\ ill \I4(cclCdI 

I. ;1 tIi ~~(1I "C\1I0i '1 I C'IL .11II I ', . I' I II Ih I I/uI I I k \ i24 Ii 0~~'P 1 1 1 I I fI%) I Iii i i 'A'kI 

.ini\,\C SWO)11 lI~ ,It-10.5 Iv I CI - 10SNM1 IIL', 

(k I~N I CI I IN)11 (1L( IU1,11011 Ill l"il IltoI 1liII1HIc n Iricio ICI NI 1 IilA licd', cIW I I~l iI% lL)20121 
ai5111 11 l I I i I tI IiI I I rI I I iic I iI \ilI~\ 4( iId II ~~iii~ \IClc 

conclusion 

()Ill\ olic acccIil I Act.. 168 l) diil oncIL11In A I II of OIL-2'I Inc \%iii i-lf)oIlC(d kIt- i. IcC 

NUiibCLfii'iit 1iclIllici.. ROCI hrIkvIliiin PILIdiltl.ill A\\ ) 

Resistance Screening, Mechanical Transmission, and Purification 
of the Taiwan Tomato Leaf Curl Virus 

Introduction 

of1 tuuiNI ii tiL ii -J i i111lc llli~t t;iiIi I ll \1111 r 1i1ri \NIil )~ Ill Willi, t O f 1) i t)( SI 

111*.\\t 2I)lIL-)(1C~ (I H C C A 01111\,11 \\fiullr It fuull, \111 l.hira% 'Iii.1.h . WC 1,1 kt' C 
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Materials and Methods 

Resistalic-C Scl-ccililw'. clillkillc(l illik] %\Ilil lomitl(l Illic" %kill] I-cl-torm l Ic"W alice Io Ilic tollulloyellow Icill, clirl 1\ It)It.,11viru" %Crc rc ,Ickl. St. lim" ill IlLIIIIN ()I lific %Clc [(I Nicolialillbi'llf1millialm, iIlICCtt'Lt 20 &1'," IWIllI(' %1111IIIC I;IMAII lCid'LlIll \ lltl . Ahcl ilit-cc kkcck,, IIIL- l--lAtCkI"Cions %\ClcCut ()!I Ihm c Ilic lliltm ;m(I hiick L'I;IIIC(I Ill IIL'dIIIl\ HIC of-akedlohiwc() phlits \ crc hw 1111cc Ill IOLII \ ctk Im (Ic ckylllclll. 

Nlechallical trallsillissioll. Fill 11,111"1111-11MI. IC,11 t.IIII IIIIC1 It'll ill V bc/l thall lit11"(1ill)(I L cm illcillum \&, ill HAH \1 \it p1w"pli'llc ImIlci (pII Iv clll \ plants cacll(O'N. bcillh, Imiall,t 'Iml 1, f S,ultimmi,Alv. 'l 1. kfwkii it)piokliitc \\L'IC 11)(WIllificd\itll (Ili" 11(will(wc1lilk. K ill )IIlic miltuldictl cfc kcp1 Ill it )h C !'I(m lil tlialillwi 10 11(lav.I IA I I II I - I II I I I II IIlk] I I Ic I it I c I II 11 111 111 t. "t. I cc II I I "L, :111ki 1 C I t k II I L c kc 

I r II I I II C )i L , I( II
 

Pil I-ificat ioll . I \ It It'[ 11, )(1., 11It 11 11 I\ C IWC II IlICil "Ill 0,'I'd Ill I\ I I IcI C Cl II II I I I )c 111 C,

Ild C hCL-11 11 10 1 
 11C I I I I I W t I It 4 1 1 11 1 Ct I I I IIt I II IL. I I t Ik. ill p lit Ill I I I I I 1 '117 it) 

cillon )h u Ill. I CL I II, II I II 111il MIC 
 L IC d hM Jild 111.1111 "PcOl LVIIIIIIII,-lill loll Final 
pul-Ificillimi hi, 1111cm kIt'll"Ill, 

Ill IIIC Cl.O llkl 1111.111(h i . ,Illlj)IC 
;IIIIL-II(IC(I

ill) Id ) I A . 111L.1 L '111h )(1 11,1111 'I 'tilti 1'col 1)1 ill I]d 111t. i'll a l . 11,18 3 ). , -

Clill iliL';I(I()il \ ilS 1).\ I I Ik 
 M 11, , k\ JS I(d1i M CkI h\ (111C k, i, t. It' it M Allil lilt.-h pccd k clill lilluillIM1. 

C111,111o ll J)" Ilc illi ill(] 111A [)ill I I I ;It it'll h \ illIL'.11 "IlL I i ) C ;Illiclit I I II it I WA (Illitl 111L.111t)(I mllllldt'kl Ili L,1111(1111 0 IlIc Wo,[ic Ili ill %cmc Nil( )II Imlici (I)II AllICII(ICkI %"111lollmc(l h\ J11,11(dolm II. I ) A ll Ilit"tIlt'll. II)i0twIl XM "MO D ,Illmv'lV'1ICIII. AIILI Mll, (d mlil Ili\\ dil(m ll illiki \ckilllIll OW 10111-111 IIIL'111(41 %IIICII [Ij,) IWCH ll"Ckl 1) IIIC "ClCill(Ilrll.\ ,, 11 IIIC 1111CM 111011ill Ill"(11111C ()ITI(lI)iC;IIit 1110 "Jit.- \ H,)Illlllt
tllc %ilti, I! ICCICLI h,"11C ,;IS Ill ().INI ( 111.11c hullcl. I ill / 0). \ ill] 11) I'Aantl StOilill, qIIIIIC it, Ill', %\;I',I(III(M L'(I ht, I'lti 111c;Illoll ill cillm okil ill ( 1 3) ilml 
pl-ccipilillim) ill W ; IT G. 'IlIc pL-IIL-l (1hullilt-ll illicl. 011C C\CIC ()I bm ;111(1 111kII I I II I I I II LI;I I I( )I I 
,,u " lit \C ic(I o ll I Illic;ll k1t.-Il"Ill, t-,lit(Ilcm (11) Ill Ill', ) lo t 1111:11 1)[11111c;l1w il.AllOtIlCl 1111,1110(l ;I tl',L'Ll. h% %\IIILII !,LIllllll IllitifflOill 11111, l.kCIV PtIlilicd 

11,111KIL", Ol I)CAll IMISAW(Goodmim ci al. 
',

1()07) . It cmiLi,,tcLI ()I O:c ililt.'CIckI 11"I'lIC ill (11.\ ICL' It);IOlill',C D0%k(ICI-.
N111cl fpIl 7.,X) ililicil(IctlIll \ 1111FD I A ci,"Will. dilLI ',Hh',CLItICIl(precipilillioll I1\ IT G. 1111" %\,I" (mc L.\dt, (d Iml.

lillcal (IcIl"ll\ i'lil(licill ( 10 ill 3.S'' IIIIc;ltI (d ill\ it(., kill)] 1 -4 Cl 

11% ;Illkl IIIL-Il "pCctl ilil(I it 
k;l" w (l lot,IIIC IllickIc(I 

'Ilit' "1\11) mcillod \\it,, ill;[( [I"ckl I'll 111CI"(11JI1011 ill Wh;ILt(l ILtI cuil %mv, io,,itki mill lnomc197S 1 ;111i-li'mill(I ill ,(0111111 1)11( hill ICI IIli I N,5 [Ill IlIt'l w0mliol it,, flicSlabili/Ilir iltcill , clill IIlc(l ill I(If; , p[ ck IIII(IlIL(I Illlill,IT( 10(A), imt I Iill 111cl clill IIic(I 1)\ TrilmlX 100. 1,111" h\ IW; ,tit iow cw,111m) (cillillu!"HIM) l()IItCH(I;III(lil ITG "(Iltll)llilt\"laillcill, illlkl
 
TIIC \ IIH, 0)[11alill1w Imt-Ilml (1hilmictl Im 111\ ill 111i'LIC Ill(, 
 L'\;IlIIIIIC(I Ill HIC C1121,11011

IIIICI ()',l'()I)C At W )11 J Ill It 11)J A IW 1\111P Ill .1 L ItIllil IIkICIl.\ ill', 

PIjIIIICdflllI)I olicil. S I I I )IJIlil", R ( I ti , it,11 1 lit 1110 R I 1'', 1- 1 T , I'm Ili, 111m) 'cl. -ho-\ . jod \", I'll Ic llw ilslllpill kjkl.t ll 1c.0 tlfl M.1 ilt'.11% 11 Ill d HIM H it, 1'11\ I W 0 1h ;
 
SIL-111. V R
. 11 k lilik 11 1 

" 'Id, 111- ji, 1111'. '1j ( it'll li'd b I , I,) 

Hi l%% I md \1it, K R c I i I I 
I/olla., I 9 YO 

qw Ill, I'll 1''-pi I NII II I(I, II.I II 1 -11II 
)1 1kI I J1HI I IIItILI C CI IIIII III III iII I I I11,1lilt I tlltjl 11%11 j i 111LI' Ill IItI V Ill 0,11L-dIII)III .\ C O%NI%\,iI II ,i, t-tI Ii-IIhill I 1 1,.1lli I 1C.1 Ill I IIIIL'.111'1 It11 1'h Iiq)m!I iII I 1 10 " 1"Ii 

"I
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Results and Discussion 

RLcsistancCL screening. ( )I liCt.c'IL llt 1ln1', lt.',t. 0,nlv iiic'c sl(v.cd promise: .. !'ruri'num INRA 
I d I,,\%/t 1S.. \I . : I / . owlt, 1"iii \'l 1 . 2 ' i h'lc 'l. 'Thus.c Iiir'c.' Iint.S Will hc slibjccIcdhi t s c o nld, r l l l l . l l' [ t .i -, Ml111C l h ll ' t k.C''uI c' Il ICI I Ui,,_ I l'h, b rI .'t't ill lll , li lt. u C - 1) l l. 2 l 

Ft."jIL Ill pl.:a ,:ill\ IIIhC' t",l'tl(dIL'1III1 IItCI IIC! I l, ih l ,ll" II lr-11lht_ ' ll alillldl, \.t h,.,lC holh dlj,.Ca;sc 
M idlt \L. "01 I)lL'",1llC i,-, k-,lil\\l 1 h CL'tkln'd1"" 'H~ i tl.ith 

Table 6. Reaction of eight tomato cultivars to the Taiwan leaf cur! virus. 

Scions Infected with L(CV,
Total No. Tested" 

II IAAJltnfttlit)I/ftIuui;.I (VI 1'()) l0(lt))/10 
L li~lh itti [/)llI A t.' i '( I) 7(3)/10 
L plmpm 1nh'IItlimo . I n 'l)illI? (VI i.) 5(4)/8 
1 Ioriitnllt [ VI ;,( 4(3)! 6
I. irsitim IIVA I 1 i iVI l) 5(3)/6 
l (.1ciI/,'oi/ioi A I I C.(I II) 4(0 /8

I t''-CflI l'llt lI I A I IIL (VI 8 :') 4(2)/8
 

p lt l l. 'lull .<--ASI I 11)) 2(0/1 2) 

M etchanlica:l lr.n ii,,iu . \11k,1W ' I(I 0 liI~ 'chi:l iil~lLi i C\cl ) ( l ' \ llC(I ~i l,! 111llV 

Sc, eeiIningl if CMihV I stiIn'a IiCce ri'and1 Usl('ltrhilgih 

h ll] hpc 'ili li l H. (dtlt c~III,,- e' ,,; i jII\ill C k11 1 IIC I )L 101.1 h 

Vi ru,,d lI~ iI 11't~ , 11U1C 1 M,i10 1', l I ()+\~ ,qmlc ,,1 tl t. (III i t LC iil i h"li. , W Ilw tcl; 

1 111\ l CL1 'h l C I t, \t lt.'Cl l 1 1 "r 

OtICHL'i ll'r Ili <Rul !'tS( ,1 i lli,) cl~ I , 


I( 1 111 11 kl \IilI ( C,I 111'111it lll hI)Iv. ', i ' 'l~l) [;lIhI\ il ,,c l \ ,c ll l l l l 
tniicII ),, CI ' ll I~!- urii pn I+; IWL, 

I f 1;\'' I Ci)MCiidiii 

, , (donclusiong ,vptnvl h c 'k .tlillclllil tii \; hk ' t I,1 11iL' l1 110i! (h) ll i (( l, )Illc t, iti ,, I,,M lll-htillctl irl , I t II C\lr- Ic, ii \
 
hI \\ cL liR '111 ilit(iill l h111\ ilU ,, t\ 111h i11 Ih<.' illlt'tlk'd i,, lid h IIIh1c ili,,iu ilir\ to I 1l1L. %irul,, pll -iilt'lc
 
dLMi f]li k'I UlMlii lit 111 11i10t.Ckil'it
 

B.\ ,l)C'CI;iI ",;111 inclht1) ,,, ii 
 \\,I,, ic'CC'iIh I1]tl IhilJ \1Il111, IMnrliclc" III III,- iwJ\llmllo ICA ,l 
Curll \ 1111, "IC 10 ,!(0 1 1111ih iilh C II Ulltl'IL'i III MI C'Clcd Iflliil',. III IhIC lit HirC' \%L'\\ ill ;lllCIliI)l ;i LII uCICnl 
I)tli-i'C;ItiIIn ilt i h 11i iMCilin~t l',d thiiliMiL,l lL C+c!)-\ tiJAM Illt;ini' Iil,,I cllu <l ii ti~ i C'illlil. 

IIhell 1"olnil_ il e' 1tic CCLI\1111,, iM M 111c, 

h.\ h'lKIW,' iC lII, Ccll lt llll
 

Conclusion 

1 1 ai p l " I;I l I I l k ' ! 1 ' I'n 0 'l \ l i c I i~ i C C I l I)M; i _A i~ IIi .( '\ " A s )cl"I ) I C t;W' i l l ', l t 1I1Cq' " l ] C j l ' 

I'ul11I-11O'll I I lU,. icl 1(lt 11hc I i\\1111 IC.;il CurI 1 ,i d111 t il,,C I"h ll C illlllilhuli ' I' OIC C\ Ic'c'l 01"
 
the' IS\ I~iI 1Ih IlC' Mlild I)CClAlC (dl IIICk' h~l/JiIn 01 ICk \ iru,, \',h~ilt lil 
 iclC'I. FIIrlhCr
pl-lric'illonil Ilc'ill"~,\\ III h1i c' h(() uti t i il t' A\" hmil, iii l ,hl ;w llll ;I, 1 L milk'' -1c'tlliks Ilm~ n[l ikl N 

Screening for CMIV Resistance and Using Hairiness 
as Solurce of Resistance 

Introdluction 

hit life ,plri-, ll 198 4. oll IMliKIh line,, \ Cuc C\ 1,lu1lC'd inlhIII( lCd1un)112u 'lhliliolsll l'illlrl
 
ilC'('liOII. 
 CIO II mhc , (0 Ilt- Irall ill' 

ii1ii10v.l IOWill ih c'h'ck,, hulliutm-c 3,] tol 7W:, tile: hlm n' nfe rtets 

B\ 1 u'ri'I ltl\il C;Isoll (lit\ ,; ill . dlisca:isw Jlin Ci .C"II it(I I¢Caic(I 
(11 I~illhlA r h~om1 ; ill l .I lLctiJon 
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wore signiiicantly lower br tMe hairy iomato lies.
 
This second field test \\iIS conducted in the spring f 1985 to confirm the results oF the 
 1984 

field test. Additi onal gerniplasin ,as also screened lfr ('MV resistince. 

Materials and Methods 

Screening gi'uplsni tor resistance. 'hlirt or Ilc\\cr plants 137 iccessioCts coin prisine- ii.ll]g
L Ipi1i ,//ii/iini;md/../qL ) ii'/i,/iml;4 \ I.. w1,'hoiLii I Aces. ". 1024. 330h. 3311 .337. 3377. 
3437.3512. 3521. 3522. 3545. 3036. 3077. 3708. 37'98. 38)1, 38 1). 39)82. 4009. 4059. 4155. 4158,
4159. 41600. 4 10. 41 . w-1107. 41',. - iiid 4237 4240) v\eie s,_ciencd \t ill Peels qraiiiof ('MV
by the h tlt d ,,l ibed inl the 1II I lce,,, RIeport. 

ILvaluation of hairiness. Ihilec \ei\ mi - lines l'I 1623 linw 2 21 I 2I I ' 1627 line 
(30-8)-l-I 2-1. :id lI)1 020 linc ()8 I 2 ()k IlcLt l-nr al lair\ line , II' T 15)4 (line (CI. I 131) 
- I JII'0CCxxilI I"I, C Itreed inl. line. ()him NI , and IKY 3721: nil i cio ,s PI 1031 i2 2 2) 1-2 II 
Y: ('. 1131 15 ! 0 I t 'le .i \Cf \ hair\ iiaI \ lie ss.re c\;iltiiiletland Alii'riil in tile ,.;Irifte of 
19H5. 

,Tirinspla'illin , t het I .\a on , talli . t1 c\lc li\ e plints, of ecl. line \\ uc, 'lu;:iitC! ll e 
ro s at 40l LI LltillnC, 1hl(1 ',i/c \\;I1 .5 I0I1I. A COIipltCl'l\ lil l(Il li/i'i l (lesietl ,01 itl n
 
rCplic;ioits' was ns I 1Clic)'ld( \ as, sttll'nlltctl t\ i'ih o +llt - plliled ',i\ \\ eeLs priol
" Io\\ ,of t t ' 

to lieIC , l liOh. pLiiit, ;ntd irtil' iils illooilatc,l \\Ill) ie (' V cC' isolait'.
 

('NIV ilci iLIlli i dtil;ii pkilits \ 
 i i', s, l t-0 4. i . N2 anl1d ' i s , ilter ralnisl nlint .

f llo\\ il le 
 llnC; 

li hairai tlhl n ue , e ,d 


lt described p i mI'\ llii dilitoLt. ileI ldllp ptlIli)l.ioi MI lie i; \ C, Of 
Iliirl \ assessci it ajipro\iii;icl. lowk \\ceLls iner\,ls h, coiiittitte the 

i1)i~l ii all tlie Li S es (I IS uI itlsl. cliiseiilil):iiits ()I ';iL'li hiiio' a1Cc~ill plic~liiin . 

Results and Discussion 

,All 37 iccc,,,itli \\ C ",L' i) s,'\CIc L,. ',uCItpihClCp l iiciiin ,,i, il)lHI ;i iiiisaic atic le f
 
dcl l mlioll. Th" , , pfcoir n" oi, Itl\ ,i li l 11;1h Cl it'" ('
tii ll ' i i M.C'' \ st,itlee are Iot readily
 
aotill lLC ill \\.11 tiluili'l l L'LiL'-. 'ii0i LII u \.Liticil I I
.\l tl H ilLC'sil 101 l if 'c ittii ll Illllltf,'iI'ic SLtaIIC'C 

tles ill \i lid lt i ItfhLi 01 shill1ulilt' \\ ill C.' i 11ii'. t ', 1;1 C CLLIIe",iil 'c , Ila\ c' O It c\plcI ill theI'IlLII1.C,'I\ hIICh (IClt ,, IIIllp)l (;,L'\ c'lopilIlill Icoli llc IIl\. of( 'M \V I't+plic:Ilionl ;nllt di"ll'illillioll \\ ilhin 

lic plailts. of sti l4t littL'C iT Il't;i',ll' il) t l fi'.,,. c ilIlu IihCfield. "l I u -,,c 1seot_ s', plt ecL'titn. l illg
either1 *Itiiiii til strail', of (',NIV or RN lisSitc'itc' RN.\ ", li'h hi Lc ii ,i ,tteku'tilllieL Ic c.l oil n(oM' .
IIV :11M ) hIt\Ct t(0 hC. : l~,ld 

()ut i ill iafill ,.';i551, si iific iitl 111h)'"I Al' oil I t lL ,tail tlih 'i (11 h lil" i)lI htl unis.,rii lc t'\vLi"iI \lU j!2jlIIjjC;Illl hilil\ IilIw x 111 it;H id Ic "tll' " \ , l I II' o il 111C \'I\ I]1; flo llllll lilil\ 

0ine'. II0%%C\c '. In lil ' of0()hii) MRI13 Iil i niil hiaii clck). IL' IIIIII,'i)LI t l lHM I(lcl'iuiis 
stirlaccs of ILe 4li, ti . , d 1l[h i :1'12) Jii hi io tInt ol PT 1027 ii hirs line) lihle 7). (K
ittc'st is Illit ill hot la l psi i lie ihiiiilL.lr of it i " looltl he L' hut I la. I Ila sl\cro-,
did tot ,iktuilicalllls dill r rI iii Ihlt o I, \,'re l;aiin plwlnl. PTI1123. 'lis stne,.u, tlilit lli th airincss 
is f dt(illitiil L la cl ,,_,i-. 

lilt ,e se,,is'Itrttohll , ni l 'ie ii. illil illlfc'titill oIl IhC \ re liu\ ]files,, ll l IlLe \ I.' liir\
i10unti:il hairs cr ss ;ts '.i, iific iMiitlshl s iliaill l Ilthe ii' lll, lhalirs lin s IlF c 8). I hIs\s cr. Ihi,,
how aIphid poptl;aiioii ol l it' iat h IeIL". i'l 1027. 1I 1(20. itld 1'1 1023, \\:I iltll stificielllVl 
high to pidiice ('I V nilcltiiLL,' %iniiL', which wwirlls] diu l mii initifi dillcr lo ni tlhisoutlls ofl thc 
ltorinall\ hlairy linle, I'hluIL' 9' . 

'l'hC i ctin i, IL' I L I (1 L iL Iil. -' ' l ll iiiL'. sL2iisti v tlet'l"iPla kIk of ill ihue 
VCr'S Itait\ line!, \\CiC stalislicll,k i sileiiit';itill lu ll l ll losL of all lhe It'llnll hlairV lilles,f f oiuu 

WeI'heIf)). .'\ItiI ihc IItiilI hu i liines tIW.'\V],)(' lii' I"1 15 -I. th' itoiilt it\ p icit uif PoId 1631. 
.l] VS 1ta.il Ill: iM c ' L' t ii t l ('M V imlct'. plitt l ill, tilli uf1.TcrIuitSpliliUll I hios \'C r. 

AV.\ , Plw)itN. ',ttlls . 'l io1,98 ii' t Shatnluli t'mti1i, . .S+AVI (. 1985 hpr esl,, Rlmtt Shanli hu. i'anatll Ihi-1.an 
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Table 7. Hair number on upper and lower leaf surfaces of normal hairy and very hairy 
tomato lines and a cross between a normal hairy and a very hairy line. 

No of Hilis Ill the FolIroviig Lat Positio -, 

Tonimito Lne G I 10 12 
Ii i)': (:WVPI in er lower Ilp tI hower itipp t'r lower ulpper lower 

Nornial 
PT 1504 311 63c 1ll: 336(I 165h 3/:1 114lc:II 2,88P(I ,1l4c 2b1c 
Ohlo MR 1 :3 
KY 372 

93h 
33h 

247h 
G'ic 

"38rc 
.191 

53 ic 
61) 

20,11) 
518h 

8(1 I:Ih 
1 3c 

,8(I 
1 

(t0Oc 
21c89 

1:) 1 
IQ0c 

658t) 
405c 

Very Haity 
P1 1(32,' ,198i 388)ih 0 i . I 2 0,1 7 i 8:3 ]'l) 88 ith 870,oh 849i 875a) 
Pt 162(36 (1i, .1 5'1 () "7(hit) 8 10;1a 6221l(3 1 , iG769a0h 992a 
PT 1 23 .1'13i .!,O: ')1, I X-:,h i) , 9.18, (;( ,1 i:,h 79)'Il 877ab 

Ill 163 1 67 *.1 i 8. , 1)0 81) 11 ' ()081 h) 1t. ch /:)h 6891) 

/Cro', u Put,+ i ,lUi 161,i;(4 P 1 

Table 8. Aphid p¢opulation on very hairy and normal hairy tomato lines at 
different times after transplanting. 

No of Ahlid',, oo lhi: Followiog [)ys .ifter Tlillp mitir ig 

G(3 :2 40 83 613(+I 68 75 

Norn:il 
PT 15091 14.2 i 7.6 1 1.7a 2 9 i ,1.0 1 1.9 1 "1 l :2.2 a 
Ol1o MR1, 8 9 h 59 1.ia :2 9 a 1.2 i 1.4 tb 1 9 1 1 4 b 
KY 172 8 3 I) 6.5 I I.G 323 .1 ,t 1 I 1) 1 8 I 1 1 )h 

Verv Hilry 
PI 1627 1.1 c 0 7 1) 0.7i 0.71) 0 71h) 1)3 c 00 ) O.5 C 
P1 1(:6 1.7 c 1 0 h 0 ih) I 1hi 980) 0)S c OG ().:5 c 
PT 1623 1.9 c 0.7 1) 6(.1) O(1 0 0 8 h : 0(3G ()..1 

Very Himi/ x NormIl Rl,1y 
PT 1631 1.9 c 1 .1 ) 0 )h, I 1 1 ) (1' 0 t c 0.6 8 9.6 c 

Table 9. CMV incidence in hairy and nonhairy tomato lines. 

( CMV-h lfocted Plaots 
Tom ato Line (iy " after tri l; l tm g 

41 54 68 82 96 
Normal Hatry 

PT 1504 49 ilt 69 A) 82 ill 81 a 89 ab 
Ohio MR 13 68 a 88 a 96 1 98 a 100 a 
KY 372 65 a 17 i 91 l) 92 a 94 a 

Very hairy 
PT 162/ 31 b 61 il) 72 he 78 ah 91 Eh 
PT 1626 31 1) 59 mh 82 iibc 87 it 91 l) 
PT 1623 33 6 52 rh 75 atc 80 oh 89 ah 

Very hairy x Normal hairy 
PT 1631 (PI 1504 x P1 1623) 29 h 46 I 61 c 63 81 b 

siLnllic l ;11\ 1i ol( inelCtiofhil dilfereii e %'\t.nol n iv t ;itter ltCiiti '. Ilt pCrCCtita'C \ 
,It he. elld (I the' 21 M H11 ,.a', t ()0 I)A lI a,, ;rI,,r 11111',irniliiattl\ tlill_'rerit Ifti I T '623, tie 
other \elr\ hair, r.Pmentl I I'Flt10l. ;11 lie,. d (l' I12h , t '-2a',tii (1t)6I),,\.T) 

C(M V incidence of tie \er\ hair, rtlrtilal htai I cr1,,'. va,, not lF;,rnd to di lt'Ir ',i Initficantl itronl 
that Iteither oine of if', palre.ls. It va . tn v,',cr, ,.iriiilicanilkl wer at 6X and 82 dav', altcr tran'.planin 

111l 111 1 +lrt-o that ol 1he nriinnal lhair, parent, hot 11 t ha 11o the h piryparent. 

http:palre.ls
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Table 10. Progress of disease by days and infection rate of CMV. 

Tomato Line Disease Progress Infection Rate 
(Iogit) (r) 

Normal hairy
PT 1504 - 1.30 1-0.0367 (Jays 0.0367 
KY 372 -0.79 f 0.0394 days 0.0394 
Ohio MR13 -2.14 f 0.0150 (lays 0.0750 

Very hairy 
PT 1627 - 2.60 1 0.0505 days 0.0505
PT 1626 -2.69 1 0.0553 days 0.0553 
PT 1623 - 2.29 1 0.467 days 0.0469 

Very hairy x normal hairy
 
PT 1631 
 - 2.37 0.0388 d(va,'s 00388 

Conclusion 

hi tlins held test \\ th i h i,,i'.,c arid s,,'ctOr prcssure, ('NI\ incidence and CMV infection ratesofl the \cry hair iii\hlllt lines ver- inCt siilic'irls. dilffcret-l from those of the normal hairy lines. 
We Ihtlicvc that,1hairiii.,,.,s is iot a uscftul -aSnrm.e lir ('iV' ctlrl hecmse the ,,ienificarrilk lower 
aphid lc,.ls n tihc ve-r, hlvi .orrrtcae ;iplareill. dho iot coiricide \\,it si, rlii'aitl,\ lomer ('MV
inrcidence or.i te 1 ('M V illfclion. [nrthcri.or itlil., oll e and. liet. 41crorsse, \M hilil'\ iorIrallll
 
hlirs lilnes olre a.lSllilil'\ and rLnac,.L.Nah t l ie iCOhi-l r.
s" 

Further Characterization of the New Poty Virus 

Introduction 

()reir tirelturi aphliI -trr,lrntcd 1)it\ 5irus isolatc,, (l 7. T 1077. T 10182. T 704). r'n.,vimslv

isolated Ioill toillito \a llirilieil ;iiidll llr itllr s\a& I\ itl -uc
d. ISI'I srIolo,,ical te st ill alllitselai 
to 12 dilercit pt)i \insc. iiciuidir. se'-,eveW\Ciirriiiil\ kno,\n t irft .ect tollh0. sr,2 1CsICetd
that nnr sirus isolatc T h97 i a new. pie.o\ J01 nirdc',Cr ihcd virms.. To hurthrer claractcri /c ire uis
ard ass'N, its iiilI) rtalIc,. the hot ,lr ,c and ,Cd t r, issihilitV \CrC deeCr icd in this stluI,. 

Materials and Methods 

To let Criu ruilc hot r',mc, li c tlo tel plants of cilch pmlanl spccic o" clltivr to he lced wer

nrechalaricalls iiiocuilatcl ,rt l a liolliolel lraeol. I parlt ,ste 
 ricall infec'tcd ,i(.V ui \arIllli"olilit who 
il 5 parts 111 N '5i-llioos l t .iilffr 11l1 7.2). plalts ,\Cre kt l illl11112 tIlre Liccrhlii IiC l omr

weeks alld ohscrcd Iori A l rrpoll \preiii . S. niupt ullss pltill,.,vkcrc Icttd 
for ;laternt ileclitll h 

Seed tllslllilisioll S iris isil c;io Iflie h0ur ", \ tsr.I o'ltovhr'C Ioocien oillhito cultis ard's0-l'lorhldCl.
()ii MRI2. ()Ihio NIRl3): hour local cultim,. IK 70, IN 2. K) 31 . and ('liir Ka): :,.. AVRI)C
brecdirre lines ('I. I I 'I)(0 38-I ()and ('. 1131 (11) 43 8 111vR1; and nr: )(' at.,'s,,io r (L.4128A).
twentI\ plaills oil eac'h cultisar or 1iine \-Cre li'hCiL uicall JiollOCiilA 'dtdat lie prilli \ Ical" stag., alid 
seds I" illlcth.d plans \crc cnllcctc . IIJall 1f lie sI ds C.l'c \;arriiied IMu',cdt I srili, ini i b\
tl'rililire hatche's oI 501 ,-c ls ill (). INI sdiun i ilo,,)idLrc hullie. ;uid slrhse tclt Icstin- 11NIIISA .
The other raIl 'as eainiied h I.1S.\ ill ofSicf 5Io p-rcecrniiicd seCds. Iruirogeried iin tIre
saie huller ( )f each linie or clhiv;ir ihtlil ol 25)1 ti 3(1)( seeds wer tCsCd, hollr directly' arld after
 
C trilrat iill.
 

Results and Discussion 

The iost rale \a;is identicaul Io ill 1'ur isoltCs ;idl S as riiailrlv C'orhrrlid to the So/wu o' Iuunils' 
inlCldinr2 /.1.(olritlo,c/li'lln.o.IIiro ie't'l, I). I'm L..hnl/nuiim, I. cmII'ltIm cks. (;(R.
l)elissa. Perotl. ('Si'M\V-18. BIlnnlle Best, 1. pinmpllelli/idim cvs. ILA 121, Ulliiv. 01 NIissotLri AcC. 
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160. Nicamd-a phvyva/oidc, iNicouialm ,u'miallrn," ii otiuiili/cleealdii, Niciait (h'bi('vjN oi~halua 
gil/Ijloma, Nu'otuiu. Ov/ti('IsA, *Vicoliarn,, Ifuba, cvN. V1aiiilij Nanili N. C.. Whii lIrCur v SiISLnoNN. I'(Ieljuih*/Ojdti c~ s. ( ;ridLi lIIia MiIIiSliI . 11acadPink an .S'ohuoI~jo, IligII/,,,,isolatesAll
pi'lOIIdncd SyNstemvic inlcction inl ilIc"c ho'lS. ( nl\ l\o local lCsionl l1IS \\ cdCIiitIiCd SO fll': OciIInunI 

/'aAI~~~hldflTb0uroo 1111 . I)ikc oI 'ir-k dCalICd lCaM CS).an 

JHiC lid1m llL [clost" \t crc loiind to hc iniiii IIII1c to 
 tINII \1i1ls: Beinla /'Ij Ir. i
 

('psiu (1IIIOI C\ s. I)CIIra \ 
 BLlc. Flidai \'I\' 2. Yolo Y. YOIo Woi1ici. . bl~ 'nA'lasco. 

C\ lCIICIcc.ouo~oo. \,c 'hip),Ioiliii ouiiiI..\ I/C 'o c\('.ic'i~c~
c\. l'iminii mc X.obmuo,, Phw/1,uooi V s.0 UrI-Iial . cnb. Ptii) ''ocru Pi/?sol,l 11IiIla 


c\ limmil imLct mL)1wrommilaim .,L)\ Ij . mliiI1l. Ksuic aN)Lss cc peper id cliil, Vcpcil ficrc

nl1(1or litul-1ilc'ttucc . Bla~oIc iOlics i. L-\'r,.itiBris


alfcctcd 
li csrcl.spci RIIcldi) Sctcstc 

I( ihiiHo SIC 1li'CN iiiC \hlcbu hoilicr. Iuot 5'CIl116' ii iilciIo iil.', ICLI),i1ICoiiit. 10 uh uspoao( 111 

and if ilbShIC iIcru hII. 1101 olc Il )[ /it)iccop nmio ioiooa . (* tI/)1u1,O,'j it o,, 1/Oe110/ri 
Y W Y)I i IiLV, INI\51 . 1)0. []lot IC \Ioici01IC PCNNV 111 IolC\il" P II'l" 


MLI ol \ IItII iiiisiuiiil iII- lii tiuu~
Pi-ot I)Iii' 5 I/il N1.Lc Ci' cii00lis [a1)Scits.ii ( nlstescc(H.Au\Jciiieu H)L 0C. ()Ietai lik clci olI ()',[il iN eL iuliliisii tl. ied 

Conclusion 

011u i11i: hISISiN i l"iii Ilv c iIII(I NCliO'iehi( kisis ihiIL I)iit\5ill]', IkillillL 1ii0iii tiihI, is lhCh VLIcv 

11us sTIdits, hu~t ;unIC IsS \ei\ 11IRM I S Ill) tihIIINuuuilcill touma~to , and( , Iucc ItSIIiuliIICC Oil tomiiato
Ill HitiHIC iiull i. 11IN 'lii!N I iil t i'Il'1 11J~e I ll Iiiciur)oic (iiS 5115 nh) \\ IKl)'' icsistaiicc 

Table 11. Testing for seed transmission of isoiate 1697 in 11 tomnato lines. 

Soul Trh-ilsIliissionl.Ifll.i of CG lilt l 
see',geli liiited SdIlgs. 

F~orwi Colmm,;i 
MR 12 0(50) 0(50)

MI<1 3 0(50) 0(50)

Floralul 0(650) 0(650)


Local Cultiiv,
 
KY :301 0(400) 0(400)
TK 70 0(650) 0(650)

IN 2? 0(250) 0(250)


Chini Kari 01350) 0(350)

AVRI)C [ ififE 

CL 1131 38-4 0 0(400) 0(400)
CL. 113143 81 0(50) 0(50)

L 4 I 28A 0(200) 0(200)
 

/No it mol i of' i , imithf-t ,r, w 

Survival of ToMV in Agricutiural Soils 
Introduction 

111;a 1981 SUINV. IhicsnI-iiIalollo.IV ini41 ainl tUIRIIul were citlucr rowing"Soils whcre tomtatocs 
at tIle 1ine oilsaiipliii', or had hccneiwi at varionls liiiics prior to Samipling was studied. Th'le VilmLS 
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could he reco'ered inl the soil Ol ll) to tl\cC rllltllIsAlter the hillato har\ st. 'hi's flnd11.ine is il contlll'ast 
to that ill temperate c'mntries, wIerc roNIV \,aIsdCtecCtale s, ral inor S e'ar'.a-ril'ulttural soils. 
The present study was, tndertake:n Itocoilirnill rcilus dng,til'o+NiV tlapparentI\onk sUlr-vives 
ilsmthern TaiW\\ Sill hlt lIt

, u[p, Ikt illhn.
 

Materials and Methods 

thil1\0 is tllIIhe sae rllu as dscribeil pis ii',l .lTirt\ -tu sIrlel+ulch0\11..rc \10here"holatlohad been harves:,ted iro theii ,,i,, tlih,prior to sirripliro.
I 


Results and Discussion 

ibi of ' 1.8The co,. d result, liOf1 ) I :-I.lil ) sr\ 'ar l ill wase, "hos 'I'able12. l'oNIV 
dtCectCd ill Ihe s'o(il ol\ up1to ' 
fis' tititli ie1t. ho irir s s. It s\a"litldetecled i in of,
the 34 additionral ol siiriplcs taken'ii t lI '\ th.cIllito I

, harvcstcd 8 to 1 nlolnthsacrek \crop 
prior to Iatllirie. tob ii, 0oh 1C'Of)r re,,idtleilltIrCIli ll ;i lcauted Is crapid b1reu iosri tit1e at soils 
tinder "orllhclll 'lais\ t's en llsic ticril0oir itiol.. 

Conclusion 

'Ilierestills o9lthe nln iir\c\ ,oIti\iel. ini-Jatl tt IOVdCos'1itllur'iveCnIch i1rrthanilive otsillin airicutrhural sotils, otlsLuthrrn laissarnl. 

Table 12. Survival of ToMV in agricultural soils. 
Samlptrq No. of I its with t )MVi Sarinplruig Ni. of Filuds with ToMV/ 

Time, Nor.it il(klSiiolll(ul tlni,' No o)fF-itlds Sitipled 

0/ 08 9 0/1 
I 2/3 10 0/3 
2 1/4 11 012 
3 1/7 12 0/26 
4 3/1 1 13 0/1 
5 1/9 14 0/1
6 01 16 0/2
8 0/3 rot;i 16/75 

YMorli iter Oh 1.tmlo hitt "\Ii:IrOliig time 

SA V I ),',1l48-1 Ih1 L 'Sc ROJ)Oil SliM 1.ldlllll l1,l1i ;HIIi
 



Tomato Physiology 
Evaluation of Tomato Pistil Viability under High 

Temperature Conditions 

Introduction 

,)1 tOlito) ji 
a11iniporlitl COiij)itC,, easliy affcted h\ hihlu, eIIIpeatIIre. theriwh, h.;Idiin to p)oor Ir it-sCt and 
,ield. 'hlevaritail Lwt. r ij'Cmultiie fl the di il,.ri_,CS in the leVel OHIeat ItoIritlc 

ase.Cd OnOir pie Worlk Oin the it-sejttint, process. pistil vialilitIN was conideltcrCd 

his already been 
iiivestiiated. I he e\ill ol v;Irietil (lifteIeioie ill pistil v.iability tnde'r high te'inperaulre has not ecen 
e.lailinud. ho(ssl . ri,, -lls . th.rlC. 0pctI,,t investiatetI Ils Ic n heit-tholerant ndsome comllllyl
 
0roI lictI-SCISICe IIluAtoeS IIIIler hi L IruIeCIreI UId jt
COILliinIIS. 

Materials and Methods 

"l'\it., -sevell eltries,of AVRI)(' to111to0 ace-+i) and breeding lines werl sown and tranmsplaltcd
 
to Clay pots (II) IS C.l)cn ;1 Lt t one plant per pot '4 June idil X July 1985.,
the Ol on respectively

(lahle I ). 'Tw stems pecr plant \were nlaintail. l,and staked w,,,ith hlanhiibiioo sticks. lowers of the first

five cluSters vere -, i treatmentis as fIulhows: I )nlatural poillnltion w iho ta+ii mirItlmilatlii)nlotllower,,
 
1) emuhasculatit oOf flos ola\
tcr hef, e itilliesis but wiiliut artificial pollination, and 3) emasculaition
 
Of fhO'er, ()Ioe dIN heoIre atliesis ollo,,cI h,, artificial polfllination with lied,. store+d p)llens which
 
were coll'cte.'d earlir ill ile Cool s',ason.
 

[losers we,, 1r_, 
 I tltil all in he first fIveC lur's wee treate(. )ata wVre itken on fruit numbet.r,

y',Ild plr lanmt. uhfd seed niniuer "lci ruilt. The pCeiU'tC of' flowers With , IdeLd and seedless fruits'..,
 
wals cilctulateld.
 

Results and Discussion 

In neral. !'miaCulatHion without artificial pollination did not inIluLnceLfrit-setU ralt . [lossvC'.
this tcatllctll redu-ced lruit yid, ,hrleanmasculatio artificialwith pollination elhillcedI it. 
l:+Inrascutltion ,\siti artificial pollination sielificirItly increaseId frtuit-settitne rate more thal natural 
Plliltr' t .ri'lr;iaSCulatiuii wit,,ho0ut pl)0linatio (lehlC I). alSO prIt)iUCd sCCdedlhi.s trWatiiment more1-C
Iruits thtl)mfile laltirall, pollilmtel Iillto)at. huthal decr,.se seedu11ntmehr per fruit. Aserac-,: fruit 
Si was ntot al,.tcd h.\ llas.ulatlio with or without artificial pollinatlion. Thmerefore, this trait was 
not listed in the tl c S \plC,,. fruit et in the grotup of Cl.imasculate'd plats werL all] parlhultlcarpic.

Thle AVRI)(" irmiovdl hreeLli112 lines,, .TI 1131 Itl 5'1. higher ratie tha(a 51.5. l'l lruit-Se the 
!thfepollinatliotihririprivCd accession naural lltatillucitll (llbles I andI(.2). Flmmmasculatiori without 

rate hi.artificial pollination silitl, reducdlruit-sen ill tmiimlp)Os.d aICCCssiolus, but icireaseId tie ral 
in ('. 1131 and (. 59l 5. inasciltIlion w,,ith alrtilicial pollination ircrasi fru,,lIrii-sel rate of' both 
tirtlirprovd accessions anf free limrg liies,. itt elhinaicinicfl'cct this 1tatllm was mostthe of ,ti 
prinrimt11icCd innthe iiiiiiiprI)'Vd, heat-esliitive accessions (Tahle 2). Improve.d hreldiri lines CI. 1131
andl C1. 5)15 also f(afl higher frui y ildd than the tfilmelrirproved( accessions of naturNallyI)llinateLI plaIts. 

http:decr,.se
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00 
Table 1. Evaluation of 27 tomato entries on pistil viability by emascvlation or pollination.z 

Fruit-Sut (%) Parthenocarpic (Y) Yield_Plant(g) Seed No./FruitEntry______ 
___-
 - _____ __
ok emas polli ck enas DOMr Ck 

-- -

emas Poll ck emas polli
L 6 9 b 14 b 34 a 5 b 12 - 9 b 46 U 42 b 162 a 23 a 0 b 7 bL 18 18 C 26 a 44 a 12 b 26 a 9 b 72 ) 57 t 176 a 3 h 0 c 9 aL 123 18 b 12 c 40 a 14 12 11 1045 545 183a 10 a 0 b 6 abL 124 6 b 0 5 70 a 1 0 0 20- 0. 237a 13 a 0 b 11 aL 125 7 b .J b 32 a 7 ab 9 a 0 b 18 5 24 t 292 c - 0 b 13 aL 142 9 b 7 b 55 a 4 7 2 4 t. 1 27 a '0 a 0 b 5 a
L 229 23 b 16 b 59 a 
 13 16 4 58 t 52 b i91 c 3 b 0 C 11 aL 232 40 b 65 a 69 a 39 b 65 a 1 C 27c 48 t 135 a - 0 b 12 a >L 283 17 b 29 a 32 1 6

L 387 12 b 2 c 27 a 3 2 0 62 b 6 0 152 a 31 a 0 17 ab
L 492 20 b 0 c 62 : 11 0 


a 9 b 29 a 7 b 88 57h !8 Ea 0 7 

0 i8 D 0 c SS a 12 a 0 b 9 abL 1488 12 b 7)c 38 a 0 0 2 30 h 0 c 79 a 14 a 0 c 9 bL 1834 26 b 9 c 47 a 10 a 9 a 0 b 68 b 34 r, 142 a 12 a 0 b 13 aL 3690 9 b 4 f 79 a 1 b 4 a 5 a 2 b I I, 3 0 c 6 a1a bL 3957 25 b 9 C 54 a 11 9 6 97 5 24 c 192 a 21 a 0 c 10 bL 3958 20 b 9 b 26 a 5 b 19 a 1 b 153 b 38 c 210 a 25 a 0 C 9 bL 3982 5 b 4 ) 45 a 1 4 6 28 b 5 b 203 a 15 a 0 C 9 bCL 1131-13 59 b 76 a 63 b 39 76 a 5 187 ab 146 b 242 F 8 b 0 c 11CL 1131-26 29 b 72 a 75 a 16 b 72 a 8 b 95 b 105 b 287 a 
a 

15 a 0 c 9 bCL 1131-43 39 b 52 b 70 a 19 b 52 a 6 c 90 b 39 b 282 a 12 a 0 b 9 abCL 1131-65 27 c 51 b 59 a 15 b 51 a 11 b 107 b 158 ab 213 a 9 a 0 b 9 aCL 5915-93 45 ab 41 b 56 a 34 a 41 a 6 b 187 a 81 b 280 a 8 i 0 b 8 aCL 5915-153 53 70 66 15 b 70 a 9 b 319 a 160 b 285 a 12 a 0 b 7 abCL 5915-206 39 41 44 12 b 41 a 7 b 376 a 163 b 394 a 22 a 0 b 7 bCL 5915-229 41 38 41 
 40 a 38 a 14 b 241 175 246 
 - 0 b 7 aCL 5915-553 41 b 23 c 59 a 12 b 23 a 5 b 236 ab 37 b 258 a 18 a 0 b 14 aSeverianin 14 b 22 a 16 ab 14 a 22 a 4 b 137 162 128 - 0 b 6 a 

Mean 24 b 26 b 50 a 13 b 26 a 5 c 106 b 62 c 196 a 13 a 0 c 9 bZMean separation within rows by Duncan's multiple range test at the 5% level: ck = control: emas = emasculation without oll-ation: 
polli = emasculation with artificial pollination. 
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Table 2. Group comparison of fruit-set, yield, fruit size, and seed number of 
tomatoes on different pollination treatments." 

G[oupI (no. of Frrjrt-Stt ["if I It I it wt (9 yield/flIlant Wg Seed No./Fru It
entries) cR1%(,II& (41V, llck irrral ck eirars polk 01 enras PjoIli 

HS acces,.iw, (8) 1K 91 5 9 6 10 11(G 16 10 
HI occessiori' (1)) 2 1 1 1.1 PI1 - 11i'6 1t) I9G 1I3 10
Breeding hirrre 9) 11 92 I2 2P04 I2 11 3 9 
Severiarin 111 211 I0 1.1 21 6:)(3 1.)8 17 

/Ck (:ilr i L. 1111 1 ol .r ioij l 1,1Iiiii(irr p l 'il IIiIituril Vo l It i fc, p lioto , 

I hm e 'i cilii~li l rrrr %\1l i redCOM All iiiti n r rt'lificial pulll;Itilr rl Irijil \1. ni li itIIjnii r\e_ bieedlii. 
linles and tiiniimr~cki cc'jre. tlhlieit Ilic esteiil ()I rIhCrIni It'l H t l Ins1) i ci"illatlNilhr 
artificial prillirlitiuh \a' ir Ille 11l i iIIIIllrII)I Cil 'ii frit li \as st'lill IlIi2lieOwc'riiachual \ 
ill ire iI1ilIri\eri I)teilieL 11IL",. F.l'iriscriliiirr 5 k i1 ii1IMHriillicral iurliilalirui klidI nil) irifirierice 
frii-set rilc iii]( clihiif~iil~~\cri iiicifi lirrratlir. SesCruinIri1. 

'\irn lie (1, 1 T 2Q1)9' lie iltelilit. Iniji i) 3)i..;I(I 1) hilI11 il11Iebe t \weLI %kiliirIliltril 
(101iiiiirr fl;IhIC I I e~ 155"AIn)icc(Ilire IlieN ;us( i;iuIII;iinIci Ichitisl s 111,0211nut :(\ 01esl Ines 

Conclusion 

I-llirtnCuliki nrl \silh ;Iitrflil l nI itl;iriiiti il I inir "C hilt f;Iii ilt lilIHICrisC C se Ar. [lii si/C. 

teiilpeluitiiic. 'Ibi sIki. l,]\(i oplli ilinrr~r l 1CAHI.iifii
ie(innir lie oIICI1M rnl iii IlCiliiICni. (lie benefIICIal 
'fleet of clirinscilitiirr s aii I-ril 1)IrollIrArnir (Al 11i11 NC11leI %%J" 114),1 MMNtCI ( l lc 111ineiiiijiO\cr%Ill 

impllllies that his 11"A i;[i ise\, 't 1 lrr~nruliliilil its l ilt, client Ilil11e IIIItI;Ifiuii (IiI litie cvloitiein . 
lThC1,0111'It s i 11sIitt*\V RI I( ,r~i sc InrecilCA12 e 1i YpIsCY,tOW Chl'iruCI iC Ofi 
I~ulllliirc~in)\r~h HIlC\ AIs 110Y555 iialiiaI pnirirn iilts 55licli iriakest CriipetltItc. hisses'\ ci 


iltenil JIl(iiIc 511CII(Iili t IA.Iltiiisc, paitrrtlrui.;IIII 10Irhi1r. Si'5 eriIIilI. Ill ICerrirs (1 
 ilelCuisesl fru-Iit-set1 
rateC adI sicid 

In Vitro Evaluation of Pedicel Retention in Tomato 

Introduction 

of ()ill\ro~ li 1C 
ill tIle pcediccl. Wltcil ; ti h \CIse Iilsk il be 1)(litt11itC(I 1141iOnnFctii it llcer the fottttaionr Ofiiis 

Inuit SCItI ita ios 0 LIiI. cii tiN ciiri of ih Cisirnrt-laneI fthiiluutjol 

1uNei. Iblis is itials srrtttilA h_\ Ins lnehnIiCC illh ttlen;rcti(irr i)iitit~ itllihbfitlolu iltltlieAti 
Ofi)1 Ir0jnnonli\Cti MtI(I tOethe oruirsll %%Ciisi\InsfI AliOllie ilrl IC\e sse IlesI (t 1. 1-15 lIZau]a Stroll"r 
IerCRICII N lViilil 1,INnesilcC CII 5AlhuIl tcnici iii7utis. H ic 11ICri'Ntf ll (] as;ICOuntIleI 
toi evaluate tl iAtitr 11511cC IiY 1tliOStC slit ()l hI)CIiACI ICICII(iII lle Lcuundliunt. 

Materials and Methods 

ethnVics AfTW escri C[ A V KDC lt itto aIccesslirlrsl iid fntC(I inilh teC1\CI. nursi1aipass is 
10 i111Cfield ()In 14 .i111C Mnid I-) fill 198,5.,eNlciil (bei.(ItI .\iij)Liit l()S5 flower bud 
Wilih peC(iSillat 1(treIs ii liehililIe"iN55CI lcI 1l hfliehl1C Mhr h ',ahC ere cii i They were~ slerili/esi 
ill H. 1 ; ~ )li 55til %\cilhiII/( Wttlu'i W[et bils sseie Cut al tIleI,0 Si ;hurt\iri 5 threeCtitillI.IsserC 
baseol ic~ecils 5 ill at liiitri his1\cunlniriet. arlI ine rei)Cel Itrus cii. 

lIne pedLicels 5 eveI thenI trislcid aspicthsh[A i sLIfiC( NIS ilicuIItIIII Coliiim-ir 10,; sucrose 
aid( 0f.8'; agcar II5 li5\CrC pla[ced illila] incrliatuill 26'ill peilIIrdshes (11) i01) %\i NC. Ivery eiitry
tad( three repllicates, %iiIcIIli ntiitesl 201 reCdiLce'ls eac. ('erhi'cl icletIlI1iurti %i ,a rltiCIici onl [lie

baisP Of pedICels Wisilli icilre ilssiui Li ~ciill threeC.NSk. id CiLn li lass ller iliii UI tiliiiii. 
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Table 3. Retention rate (%) of pedicels without reproductive organs under 
in vitro conditions/ 

Days after Initial Culture Days after Initial CultureEntry - .Entry
3 G 8 3 6 8 

L 6 77 e 75 f- 55 i L L 3957 93 g 1 73 f-h 17 a-e 
L 18 92 f-i 63 et 32 u h L 3958 100 I P 3 hit 35 e-h 
L 123 98 1 87 i .40 L1 3982 5I C S/de 20 h-f 
L 124 100 i 90 ik 23 c-, CL 1131 13 97 Ili 9] k 92 1
L 125 100 I 95 jk 10 jk Ct 1131 :)6 85 e-g 8 h-j 38 f-i 
L 142 95 e i 80 gi 3? fh (L 113"1 13 87 1),Ig 73 f-l {55 i5 
L 229 88 f-i 63 ef C.I 1131 65 t 
L 232 67 ( 57 de .1? 1 C 1 59159390,1 /7 32 e-h 
L 283 87 fg 7_1 1h i011 C5 ) 15 98 98 1 

12 gl 67 ,15 c 8 ac 

98 
L 387 88 1i ,O1 1(1 CL 5915 -20( 93i 85 h 50 hi 
L 492 13 h 5 3 '11) Cl 5(15 2) 58 c 13 c 25 c-g
L 1488 83 (f 2/ 11'I,) CL 5 3) 9Y, 88 1k 83 kI 
L 1834 95 ,i 1 ,49(Ad : ill) sev r liairl 9 5 J.-I 83 I-f 28 (1-g 
L 3690 3 ,1 O a 0 I 

/Mean selmtprilliml ,v',Ithil m <it if,c()Ikvmrm h$. [)urcr,w imillple , 1:hit tho, lv(w-. 

Results and Discussion 

)ata in [al-.' corlirimi that I 125 had a siron, Icr,.I,.ncy to prccIIt ahscissiil-Iaye.r frit-lalion 
in Is pedicciliisMCcr. IIrcc ,AVRI) Icdir e'. ('I.1131-13. ('. 5915- 153. and CL 5915-V in 
553. had cen hihr pie,._dicclrtcnion rate titan 1.125 trnder in vin coidiliow,. Bith CI, 1131-13 
ant (A.51) 15 15,3 chancd tv- lile in Ilicir r'acs in cilhi dav,-s of1il Vitrt CnlItrriil. 1ho0r I. 492 
and 1,3609) had Ihc Iii, csl lcdiccl rccliii tal. 

Conclusion 

Tolirlati accessioins arid hiicclilc lie, hiad Vt.ariial difflrclicec il pclicel rlcntion raie, when their 
pedicel,s \%ilhctt riViductlv c orgai vcrc cultuircd iitre il vil-,oco ndilons. Pcdicels of ahea-toler-ant 
hrcedim, line. (1. 5915-153. did not 1irii a anhCissiui laycF ill Iays ofl' vilro culturing.six ill 
Abs ission-laI - lol-rIiatior i ill [lie pediccl sccr.ns 1,)pla a tilt' in (ictcriInitirg the heat 
tolcrar c/sclsiti \it\ ti llll~ tiI h - tgliic. 

Growth Regulators for Better Summer Yield 

of Indeterminate Tomatoes 

Introduction 

Atixins antd -ihhcrllins arc IStillv r,.,hd dianti absisit acid inclreased in tIle -rolLdticlive orgart
of h'illllocs ctowl tllldcl high tcllyicr;illic .i'idilioi,. -tl\ilis alld/or cih lbrcllirs also iripr'ove frui 
set and yield under liii Ir iCipIcraili-c collrlitioiis. Ihiwc\ti. this criliaCillu CTct is iliellnced 
considerably 1y 2cnleticti dillcicic a lirtl r\ailWn I Ciilpratlrc coitlitlils.
 

liCcaisC irndclcrnrtirnalc toniialocs ciirin ifirices
h , illlic rc'n nialkel , tilt tase of crowth 
rcelaltrl., to ctilolllc ieldcCli'esiIc'iihnatC. hItl,a hicld Ii;l w,'ais colldteCd to CoiIIailc the Yields 
ol two inidetcriinaltc tllihlo lines (lie tiopical ile aliititlicat-,ciisilik cillivar) applied with ciowtlh 
recLa111torlS ilrtler hut ,lliliCl c'Ollditirls. 

Materials and Methods 

TwO indctcrniinatc tlltalcs. (A. 5t) 15-2116 li I. 387 ('*Wlite Skilri'. wc testeld illtwo planntingts
it tiis experinllt. Niatelrials were sown on 2 Miy anid tlansplanicd tin 5 June Ir the firsl rial, 
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and sown oil II lnic and nlransplalzcd on I I . 985 in [Il sccold trial. "'h1 LIC il a\.in,pItl plolCOnlsistinlu ol1 1- I -euplic:tili ,,lw ith y t\ Ihl p~tl il ,.,er ((i,, allId ' U PA., )il;I llte lI'C2iilzeI11 if)111 lhcil ill 
phl , t-rt)\wth r'Cl;irdal ,, (,l,\ l i ld (V U'() ill 1htC SUl'1101,hl+ d lin CL ., Ill IhIC s lls b h 1Id ii l l pldot"
Coll1'iSlCd 01' M O,+t 11I(M', Ila+.,' 

\k+iIhIilIf I IC (II M .
 

i ;I) 	 L Cud .0 Ill 101W Alld l 11 illall. . JI;l,..ill'-' I)Ct CCII IfliIIIt 

t 	
.I +. 1,, 1() cI I I l I .1,'I 'ullT t',, \A', I Il. l lit lil,+., ,.kCruC ,l',k 'cl( id,I prtlnckl, anld trll\SOC If IRIIIIW'll, I.Iht 'CrI, \,c I Islll; l 'i pc I p mlli 

A t\ ,CC,.lii, S i ,HL'~.l I IIi' I , ItI I I ItiI!,. m i'( , t itlhl il \ :l,l 11)11l" IC , t M il l CruL.+h it )ll 1 l 10t . 
illi',l A latr "+ohlitil , it,, ",pimc t l t] Ow' .'u'tllll1",, Ito IIll) il Hi llh ("'PA\ Ill )-' MlIn ( ,.\z (400 il~lU,LI)
ill 0).0 2''; "'\\CC'II 20 ,'Iti'-0M0 1 \'tC ,.' ;ij;)IC( h.\ (I l'+itL II th\', l It, It PA.+ l C'hl,,t,._ illio 01C ,oltitll IlkI 

1 	 Irf',I t0I ICC,. 11) Chu ;ill)( C I.t'L l+ i I I I I I ,,. I IIC:I III 11;1\ IItl lt11 ;tllkl tll ll tllC ull ll r C k,,\, +lC 

31.1 	 ( '4.2 ( ;Ilt -.] , (' 23.,1) C. ,lesp1ti01;1 ant hl.,l I tlOW,l s\\t'l nCL't5 6 Ul . 
ilS 'l t'Ii, llu'l), r ll il I t ' llt th. ' li;tl an lltlil (tl;1 \it,,datl,. C lIIC;I',lrC l l 

Results and Discussion 
B( )Ilh 	 plili l ,IL,r \ iul'., l , I ilt I (-',uIfI . tllc I)+'C, Ml\I 1h1C t-C,tdt,, ()I th,+" WCOMn lf, il l-C,

hCuvICl.u+T d:. 'IANC ,,, thill N )Ilh ('PA.. ;Ilt tc L L-Iruu i(id \ ll'l\ C ill C~tk~n t -,ull~ dtll l l 

le loT ab't . i (n\,o,, a,,nC oli.c tatits 1 Ii.' hofiden tomlartlllloe.s 
.\llr ;in( U('( \tCL', 	 t,,Ci \,o thA\HMdlln t reula'torUP. \x 1i. ;lit '(( illcrCa"C(I

CPtiAk l t2ic9tltii tolCtIILd 	 i,.. Iii i., iL'3hl, It ll '-1C ( I, lI\It 1 i1l IC.1+,W IAltia "(111111+c \ ; i llil~ 	 i ll l t , l o+.%;V mILl kIL' 1t) 1,C+lIl\l)pIL (1 1i CL'', \'+;i ", 1i lllCM_'llt ill llrtlif 

GiAC1n1 \I L . Ui,(' ,.5'W 	 )H 5h; l(1 lti!-r lti ih1..187.
 
CPicA l( +.',, %\Ilh('PA 4111( I ,tl .'()h ,'J,
 • iW IIL,l III, ,:kii u \W ltl moic than 1195d) 1 h1)


l onL,,t 11W 1,/4 ilt][ (
Iruit I ,C (1,1 1 tii]o I ill-'tUil, 	 . It l llI C l ',CII\ icld 	 lAWl , \ (1,\\ 4di30 11'til,I '1111ilia ll\ I I ell 11a, hlt. It) ,H m l It fill 1,/, 	 I I IC. 11Illdtllit,. h\ ( ..\ ;. ,Al'ar m- (( ( ;ito 11 
dk l,, i' , d .\ iIH 11(' A .,),t) I '(, I ik wl<.lkh~ t..it( 'PA+(11 ( ;A. 1l1 1. ),"8-7ill',*+'+,() c shnilmlr r-s, lts: 
htM, \ ,.l, t. 7C' ,1It I I IC IlIII \IW'I \L+t' t.1," t' ill 1. )8 -1 tIllm ('I SQ I. S 0(). 

Table 4. Compari,5:on of means of various traits of indeterminate tomiatoes 
in] the growth regulator experiment! 

t+iac h t I t illit ! I,;	I I lit " i/f, Y lt'IIJ (1/fIiHral Co lo r 
{ ,I t",tilt) I ( t,H11 ~ 111, [ tiit,1I ) H b)rl 

M,Iitl 	plot 
CPA 28 hGAi 	 8 1' 1 , 4410 ;I ") (t l01(1h) !) 1) 	 4.1il) 0.98.. 2 41.8 it 0.99
 
CPA i C;,gA 32 h 
 53.1) 16 it I5C-) 4.9 4. 5 hc 0.95Co~ntrol 14 c "31 c: 10 t) 1oh 4 .2 ,4.3 c 0.85 

Stub-plot 
Alr 30 ,13 14 o 134it 4'.2 .1,41)h 1.00 il
CCC 28 115 14" l 13 if4.1 .1. ,1 ii 0.8 it 
Control 28 45 12 I)b l 	 4. 1i4.2 0.84 1) 
Sub-siu)11lot 
L 387 	 33 i h / h 4.3 I 4.6 	 0.87 1)
Ct 591 )-206 3(0 55 a 1 a I a 4. 2 1) 4.6 1.01 a
 
/Mo uIci ,r,ilhi to.lhnimh I)i) ,mi hlipk it1h1,
, rnllt- I",l 
 1',hfvwl
 

Conclusion 

+(,r11+i nI!- 11Cnc\\ IIldclt.-iIll lit Ith'(I1) it.;tl lin 'u . 59 1S: 200t. \\ Ihh1( 'PA, d l / I.H A jal n,.I ('(Hd("
C' ha ,'lC iIS.\viCKI [)().'ul itl t1111I h. ht L III u I,~m I IhC( ' 1111 ,,C;I1,,,tn 	 h ,'h.,I rcoirhd( y i ld was, 22 1Ih+.. 

11!11 h : 1hil 0 ll l,
('PA 	 i fic lva" d hr[IIt ,I/C (I1 ('1. 9 1 . 206\1)1 I MC~tl+ (10H l Ih,,.'IC0111 1ol. A 1 h1111CvuMl 
inICr ICm )' ('PA, Oltl 1. 38,7 \,, it, IL,.,, Illlm thati ll ( 1 S' I 20)t, lh,.cnl .. ,,IClll of' inICr-C lnCnl \\, e.,lt l*r 
in 1. .38,7 Ihlx) ill ( '1 , 15 20)0. 1hr t.", ,,ll, h C hl,Iha l lo'10milI,..' , nr,iI ( '1. 5+915-20)0 co'nIlw ills 
IIl0t'C pr l o mll~lh11:111 lllha;l ',c.lI',lll cU 1 , )V .c Ih 
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Table 5. Fruit-set, fruit size, and marketable yield of indeterminate 
tomatoes in the growth regulator experiment. 

TritSt (%) Fruit Sie (/liit) Yild (t/ha) 
381 25915206 387 5915-206 387 5915-206 

CPA + Alam 34 31 41 i05 12 21 
CPA CCC 26 23 50 788 19
 
CPi, 34 26 90
47 11 19 
GA " 4 Alar 40 44 20 30 5 15 
GA:I- CCC 40 39 19 30 5 14
 
GAI 40 34 
 19 29 5 12 
CPA i-GA, *- Alar 34 30 39 1158 17 
CPA - GA, 4 CCC 30 37 42 64 10 22
 
CPA 4 GA:i 29 32 68
44 11 17
 
Alar 5 23 22 
 41 2 20
 
CCC 5 24 26 40 1 18
 
Control 6 20 24 35 1 
 14
 

Effect of Growth Regulators on Fruit-Set and 

Development with or without Pollination 

Introduction 

NIruit-,et ofut mit i)Irio,..red hI noiual pollinali mnald Iertiliiati n.At hi eInoiir r i hialm
pollination andtI' ts lk impllaired. Italsol e l~m i ll andtciareit uI redc gihlhCICi'lin c'lCotent andt
 

IliCeraeSC thC ah, ti idlvCl ill 11INih Cl1,, Iinu
ddC'VCel 

that :'.r!ilici;l at 111421 L bine ;illl fraiil-set. Us'speled that polensillay
 

;iC I)ll)\,It IruiS. We lhave dCInioIstratd CeirliCr
 
polliill )e Iplati )tl Itis 

,
Clotalil certain plant horm1onle"inc Iiit -set. lll wiqli_'ice The I)lCes4, \%iitl\'OthIICIL'(l 14)C\VItIinlC
 
tIL flIcit i s. ill n.4JJjInCjlion1 \krill) pollinaion. tintrut-set and fuitLI el )l)lilnt.
4)1 114\l I4,11l1 

Materials and Methods 

(1L5915 153 at I. 124 (lK All tra sp1la ['M"W SAMS and d to ela\ its 31 \1iv atd I .il\ 
198. respeoCivC'l. Phls were niulinlend itis double stemts aitdd 4lo\\n tiiter greenlltuse ctuldiliotis.
 
The firs lsour 
 ]ower huds 0I cluster I 14 4 were ,ttandant ldietl "'Aibrespectivc t)lliuunies at three
 
laShCIelr, aulldICes (11i b lort, amnlh)sIN Ilo\,Cr hui,,(11('I.t)15 We
.I atCr at it\ I 3 we1re.etCnsl;UitlCd. 
antiot1lie iee iplllled with \hitch C lCCIklcit) the C'il , Ieason aid ,htel\l da\ \5clc pollenus \5,c5 

ill tihe Irceler. 
1 1 Clit hutI:l4m5i. h41dls4 I. ,ii,Hot iscillilcd bill ;ririii~tll\ p))ffl1inilc ( \ ii ut4)teJI))IlCn

bc'ca sll'sell1o ii t:lslllthis clltr\ \5 c e\,ctlCtl. ('1icli s \\C'l k,AIIplicd It ilct'lin4 2 I1 00 ', 
CO1lhil)liC ',01111011 to the s4'o I t ill \. and the 4 '441 l\)eC\cii tl1 4n1 . ('adC'tuuiiCaIl', iset \ye'Ie

1IAA 1I ._ /(10. .I,\IKA g 2 ph. thirel I ppj2 /ph.(i,.\;10 t 2 pI, kinctin (101/tg/2 /h. 
nl\uluiC oe .. nd kinctn tii10 ptl IAA,. ( \ . , cicfh,2 Id.Ior eacha Iretincni. there ,CeteIOUr rpCflicaICs, 

uii uiii i te1p1 t6t,ilh four I)lin, cuclt. Men;lu I IItui inulili litCCrilUlc, the CXperiltlie t Were 
3 .1IV,/ .
 

Results and Discussion 

Ali\lgttile clicnii;tls ti'stedl. , ati C to)h C lIttcl C 'et tile tl41111 (;, \%,Is Itit-J[ rite 01 natltill a 
arlificially pIllinlted Ilowers 41 both cltries (Tahle 6); CIhrel rduiceCCd ili.s Itihrel isknown tho
rate. 

release etyivle,nc in tilep lt, tierel , casusing ahbc'issiotIliver l)1i;ulli n. Apparcnll.. artificial 
pollinatio Coul i )lovtrcolte l al CllcCt. A,\A also teindedll t tl CC lrilt-set rat 41Onis d[hrisnitnl 
I. 124 with nalitural p44ralithm. AlIA is also kim.,i hIcause lorliation. hitoion-lascirbut whether 
it reall' pla's tite sallc, funcltion in lotlhl iieed, tliehCr CO4tlll atr1l1ll4lli. 
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Table 6. Effect of pollination and growth regulators on fruit-set, fruit size, and 
seed number of tomatoes grown in the greenhouse.' 

fruit Sit (') Frhit Sl/ L- uit) Seed No./Frt',t 

CierrrlL L I'),I (A Y)I1 ')3 1:1 CI ...ll 153 I 12 CL 59 15-153 
AoAt, 1 lt L 11 it I li Ii t. il t IlIt li htI,(I t Li 1M l it 

ABA t : i h( I1 1) 15 1 ) P i I tL I ) 10 ilhl ) lI 
Ett:I, it re 1 1 1., c '1()iii Ij) .1 ' it O 
GA 
IAA 

3 C80 
3 

i 
G''2 1) 

i 
11) h)i: 

()K 
(il) I 

; ,i i. I 
1; '11? ,l 

I t h1 
H 1 ) 

)
1 ) 

t 
1 

)h 0 1)
11) 0 b) 

IAA t GA 
KiIetil i ht ) ii Ottih , iti)i 3, h(Ii: (It I (I. () 1(It) ) 0 h 

Conltr (fl I: It I I11) 2 0) 1ttI 13 ii 103 iti 

Rt,(.,Ii 15 33 ' '1 l: ( () *t 1.'0') 3 LU, 

.
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,lit 'Irliflf ,11 Ih1 ~ ~l 

ti tt. j11 t l Litllurilt.rClt lnul l\. lult1 l .1 ri c izlctlll 1 1 t ltth. o il ilicial\ opoIfllil (-:d ('1.5U l5 )(tH1t ],'-1 n M 11)' 1C(il,.t ih l( oI I.A\.,\ u,,,, ,, I. 11it.lhh"ill Ihc' A , I() 11lh+ h ;tlilllm 

i,,d i tI t ' it LJ(ilii\,..tli iltlt ,t \h iit\\il ill ,r'lrtI;i1. tl\W io u h Lt i i ti i k i r l ", r lll';ll ilh1 r 
, . l t.atllit0 lilll irt , uit , Iiill[ dC Iuh l'. t 11 IHolt, . 

i/ttiie. 124 hil , 1;til l I ) , t.ir13 11 llt ; t ti 1t1\ Itl iIii'iit0nl lt tt titC itscll 
,ttltr t,.'eti (-,. 1.\ t eel, ,.t o.tl-, t cdatbtLer' h ichlt'h b 1,,irti tt I el h) tle i)i iio llt(itt,,

ill IhC Ir*1ml. ('h1clili.;d,, ,,',clc 'tlpplicd Ihlcc. hw l\\0 (l.t ,,h h11Lnh ', .h \ u ld piI'u. ,.ll 111Lnlirl-lll 

",.u, 0ItcIIAnIWI.'t hl(H11,11h'm ;tn,'I i1(llllla~ill .~lic"uh1im_1 ill IL ,., .,',,Id , il (T' 1.U 
K~inct'ln lt lcnd~ t ~, lu., 11 ,1l/c (11 1. 12-1 ,.1,uh ;1,l lil l polfl ulmttl anld (T1 5915 I J, ,vitlh 
.,ttiiirll liIl~tflnillripi ictrt ltll ,-ri rr . 2-uI 12trro('1Sil 5 3.l lt lkl,.PL' !111nf1l'l , IikalA1 p H~ l k( : ,, ,I,',.kI 0 1 , 12-1 1.1 clilal pollijltl ~ It~. FI'llrolirrni.,cd'\frit,isc 

ie P (ad odnltlllenI/C1 nt RlinnvTma\ Gmi ion 

Conclusion 

. 4lilil l l lllilj i pll11111r,,,. d 1111 l r. I. 12- i 3( 1S9 1 3. (;.. ' ls\\el il ir'ty\o it 
tit 1. 12ll4 irnu ('I. 5tr li, 1 .\,ith n;ittilrl cnd,i ici, d tit cticil t11i',i 2(.)rl tlpotllinatiotnt (l ; 
lil~t21t fr u irt r)X4. ,I( i.itt) IS." il"u iltt,I ,cd Ill , h)55 .\ll eittis itl15.1 r, [ltl 
tlt'Itirt. frilt1 1 tere , hllh\ lilt r i3t\', l ,, dr h. 11c irrh hiri i v f GA lrrii1ttt1te o [nCCiittohe rt ther 

Proline Content and Its Role in Tomato Germination 

Introduction 

I',.t h~M 0 ,+",.'r ~l] Ci v1C1hIll1 111Clu'il' I I C 11i0h t Cn t li k"MIt ru , l 1110l111C Co III+.'ii h il 1(2 ,ut.' ;lllt. dCUL l Cn d 
it ',, I Il, ;I 1.x0I,+_ l )n+il [lie alh .ir ;ilnd pi',til 1ti'- . \\,u.a, co. mdulck d loCt 111 p fh n1 L'l'llilklilOll, ;11,ll l 

'hIC\ l', ill fl illll tollaill,.k't Iftllll lok I(Mt'.'r condiltIllllh LIIICI h i i ll l 'll l 1I)C'.'flltll't+' i~onl". 

Materials and Methods 

+20 .1, 124. 1..,8-7. 1..3957, 1, 39 58S, ('1, . 11,1 ('1. II ] 3.i a.lilt ( 'I . 3)9 15-13.3 \\C-u 't 'rglo\ ll ill 
tlil IeId tlndI.+fl.,t -. - I NL"CI;HM' l o,, 1111Choo.:~l ,.' 1,ot wcrcIu' ( t on 2i4 ()c.ttoh+++i ind tlall,.,plaileudm 

+tIl 20 NtO'.cnlbh.r wCvur -011ft I19,S198'.:4. Pl~t lens, l I.'lc 1 15 Jantuau\ t() 7 F",h'luuar\ . M aterlials 1*01
t +lu \%,t!k. '.,(M, HI ]() \ a lit\ lrl,11 lantM1Cd IMl .5 .11ll1C 1t9X,,.: p.olh.,nS \\uCr,.. ,.: 120ll,, I' I'11_011t',L?;l'.,)ll ll 
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16 July to 6 August 1985. ho\,. ;itlie ,, ,. ere collcted m t I ild, and pllcns Wlre liu,,'d 

hw euapilne theill 'l the :lithllcl' ill Ih l tfl'tti . I'!I x otahied rut th' same e trV \, '2 hulked
lld sth red ;t -15 ( 1hIct e IcillC lieil. 

l) rill,-, tll'e' ,eek, c .0" p(11' ,,.tll teit0t tl, Ill .l luiaxlilllll ni lillinuui teuupiratr e. \ere23.3 C and 12.6, (" oil l_ t' l. 3I.t) (I 242 (C IUliht ti ..
t ll 

ltlt h "s+;lsitl. loi llittlinI i llele Ltj'o. \\.'lik iii 'llimhtboilx 1t It , ;(kI Ioaou h 'alest I' ial..,l ljn 
ti 1 lt " th l po lln et' llllliOlll'Jd ltul,. \\,u ,. c jj)je lh,' 'llll11111 l)lhllICt1lllil + V\,11l0t11 Ilht+';(tl('1ito il o+Ijpl0dIill',dit 2'7 101it 

3 h1 .'foq ' dtc11k,1;i tht'tt_''I lli llonr lilc+,. 

Results and Discussion 

,I C d M l , l h N al l h . i!,~~~i1lI+~lk1 'h1 t ho, + 1,:' , ', t "kl) + l l ~t t i q t' i l l t n t 11hirm t 1).;'l'le t_-oo lCI"t+ilt lL. fl .~tI h '1 tC \I i, ItII In it ,ll) ;pllen plttil' tilli t 
ot'i.tl;[-t '.i lll l~llk 111 I tr,.' ' Y, : I )I,l li 'aue! 't o I 'o';l, ", (I\ '!+'lll(11 IX-t 

Table 7. Germination and proline content of pollens obtained 
from tomatoes grown in the cool and hot seasons.' 

('":irollltron.ll ( 'O tli ' (pII/ ) 
Entry IIIt hot 

1Nl ~ 1:01 ( ') l(t
L 124 .,.1 h .2 h 15 cd 

cooloo1 
2O1 h t 1c 50 cdL 387 18.0 a 4 a 24 bc 21 ,a ! 1t 52 c dL 3957 180 0.8 c 5 ( 16 ( 103 c G02 bL 3958 i.9 1 .II- c(1c 1/5 c 6:3 h)CL 11312 8:' (:1 I, a 162 (11, '118ICL 1113143 1)-I1 t. a 15 1 180 G( 1 :CL 59 151 .1 1 1. I 10 0) 11 12l6I i a 

lPtllei ,12'utll atltrir itt tltl ('I. 1I31 1d ('I t) 1 IS . l 'ii ,t t i\tIttI', h,\ ii',,h h-'nlpeatur,
in the hot '. , t, . lo lln p lini ,itl ,t it ,I t clt.u\";I" il,,tl t';+lt lt t l I., 1i.I'l lt.Uil I'plelUire. 

Conclusion 

I'olh.' .u'T lllll IIIO I d1Cl1CId,.,( Hl,,,H 1,) in lll t+I'1[ H0111. C~ll1 ouiIll O~W I'h l~ t+'r m i;rd 
poilleni p)(ioliii' tonli't xk'keI11Wer(11LielielIlkrhe I 'xlhl pt l h.' i p ittlil e', ol hteu ih t ',e; voI liiII N ('I.15 3,.hadt ll+,h lt i i) Ili111h' otCAsnII. l112.,' h )t' hiee~liielii'Lc. 5 )l5e't1\t ei rl esi stall 

t o th e p ol le n ;t tm a ~ 


lil t,'t til th I l a o r n e' 
k' '1,. lC'l i 1;tl r . 

Growth and Change of Nucleic Acids in Tomato Flowers 
during Cool and Hot Seasons 

Introduction 
It i, kiim t,\n t+'lll1I.idIlltl.I.th u ,. Iltlil ,l 1hrt- tIL .t +l~ ithat hihI ' 0.. 1111')M ;l.'lloIt tI I dilI~ iI1-i hefl 

lrul~lt-'['luiw ' , li~ itutl. tU~a~l. , I hn t\ii w, ic't.jll ' polli-i lpiottuctl l.m1)(1luC \i1hiilV. ,rldpistil vihillit, ,lhurCuL-) lU ,'\L'Illil m l 1)(11ilil~lioIi ;11n(h'rlIi di0li ). d rh l
the Illil -l, hl,-h lk11 lltl"d ~ g m pto lt+-' lutl irw, Ill\ i ill\, ll , kItl\ n siIL' luIk 

11111 u 'll I'I' drqLlunn 
'le \lMild (11~llI MlIKlu ;1ihldk lh 'L-l11:1 ;111h[I'i ;tIILt l I t~lill ', 11Lu1 dt+'\t+'hoI!11C'n~iI It+'rlod IIII(ILr 

Materials and Methods 

Materials tti . 124IIIK 70), . . S7 'V hih Skiii)., ('I 1131 43. aid ('1. 59)15153 txr' stxntil 2-1 (O) lttbei. anod irami.laimcd ilt 2(0 Nttx.ilb'i 198-1. A ilidtfii/Ld etiIiplele bhiwk deiutn \iml 

http:irollltron.ll
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four replications was cniployCtlI.F buit,, aiiil i t1 ..( ',i[01I . t, laWd t ht orer Jild id Ilh) i, irII 
-
;ulthc+i (I)B,.\). and at antli ,i.(() )\) ,,...;Imlcl( on 14 .JaiiAr,, 198 5. Mean iiia\iiiuiii and 
Illillillltllll01It li l I tlll!: llll \,c 2 .9 17-1 ( . rtc".lpectively.lt.II +_I II~ )i ll't Ilo ,a. ill , C c U i("l C 

]lm~llllllL l "Cd l, I [lilt-" R 1I).lJU nII :; Il III) uAM lllAll'li'll" M1 1 Ct.lllit,,\kcl'c ,tVll 0" anIIL 
l:':llnllan()it I I .lk Nu, .lHl,,Cu hM&,oIl tICrCun 14 1!1 hu ld urlC*1A ll ' u u ' ll 

Oil2()A\tn1-1 l t ,l luil lt'-, l It+' ~Id')l,,;m,t l98'+. V%it' i i~~ IcIulluOuICSltt II Il lIht fltzv 

.3.0 ( anid 2-4. ( ri ,p.,li\cl 
S;illl',, ik CI,,,.r ;IImk iltl IW,,III, \,CI~ihCkI indlL41[itlit,I lhw ;I1thL.1,, rI-11IM'Al. 1'(lllmt.I 

Lu\VxLrACt C.',II hOWtlw ml,.-i, ti.I,, lhc liiiulnt,, ofIDN.\ antl R.NA..\CI i'ctcr-mmcdv,1111 11W,.'thIII 10 

Results and Discussion 

Bo~th antlhcr Im l 111i1, ,,h m,, III in , t lhill ,.:i u,,ol 1 1.11 MI,.'1 \r,.% l h I II t'oo, Ct (1-1'i,.. It' ,ix\C 1, 
-124 alt! I. ,-3 hisl Iitil . FiNiikt th 

, 
hl'tlhloLcill (I I I 3 43 Iiitl (I. 5) S1S3 illhblh sca~,ts. 

W\\c:hclt'thh, (111.l I,.t c,'uI)LIlt.I+-t[" Ct+ &', IH'+.li, ho ~lkVt'. r+ii M+cI\i C~ IV'C.Olll'll'lll1M.I I +Lh ()I .10c 
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Fig.l. Fresh weight (nlg) of 40 anthers and 100 pistils at different stages and seasons. 

IM A/contunits o t~lh anth,.'r allI l)i,til t 1) IM !i, ' vu )for both(ILIL-aMl' t'l I+ () IM A.h\ (hO\\', (2 
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a IhI,.,h..A '0 1 I ll I h l.
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R N A.L'M tic,iof .,, ltt ll 

to'() IMlA: n tiltOI' "+ I5 h. o icil ll w ' ,i 

lIn(,on ia,,t, ]il[- ;110] uu l, (11 ;llIht'r ILT~ 'tIt,IIICIl;.';r,(! Irlo 0 I)tBA: 
0t)(11 '-,MlI''iHllcI i , 1 " c +t l'l ll II ]I) .ll'll1t." li k~ll 

frl'nl(0 ho (I lIlMA Ill(I1c htq ,_;'4 I 11,.' ofulicttlIh , hmv i In IlI(- ,ewo I,,iR.N A. ,+.t cn,. Il t 
[lo~t ,,: Ih ,+,, h . ,,1 tt i\t I+' I)~tH IC 11r112111111hhil 11li trans(:+'iof M)A ,l . \ L-1r, ,Hl+11! th 1 ito111L h 

I,.. loii'l'l~ Ito M A,'. I.\ co lIna\ illthat Ililt+ of RN A.0 III'IULk11dtll_II OIL: 'Ihii,v, \ A ttni'li hu'r,11SlH. 
lo+uth ,hIv .1( til'', u, h10l .r%% lh m~ Ill thC ',t:Vo",-, 

Conclusion 

I liih liil Crattirc in the hot ,Ci, i icL'IlidiLIth ;illtlli dIvC'lolpuiii .iraan i lipistil t of lbouth licat-tfoulta t 
atid h t ,.ittC'hil l atu,.s. It al.t) tICIItCd 1 Icc tIICr 1thic1 dItI cas, inanthr a d pistil I)NA 'roin 
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Fig. 2. DNA 
content in anthers of tomato flowers. Fig. 3. 	DNA content in pistils of tomato flowers 
(mgg F.W . pistil). 
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6 l)BA to 0 )1BA. High temllpclriture,,' also retirded ihe lormilion ol RNA during the dCvClOpIeCnt 
ol" these Iwo reproductive pirs. The-sinilic ance o I)NA antI RNA alele.ration and t-heauseLf retardedl 
lower growth at high teilperature- in relttion to he'attolerance: ;ire far from clea . 

Relation of Leaf Characterisitics to Fruit-3et and Size 

Introduction 

(;e'il)tpie \ iriahilii Itrui-t- IntItl Itit s ei/' inIt,t ill, 'l e\is ]iito. Ilil s th'e sait c luster .Cucrallh, 
dlier in their si/, ,\ iththe l er one de'\ lhopii,. itthe ir,, irial po1sitiol. 'lhis diIlerceIC Fruitill 

roW\,lh iliav res lt hi .ilihiIt ol Niotosst a llih 

C-l' kIll Itllicr IlL mim' Iielcii charact ri it tliIe c lstlers 

ruiI c I iI liICIr CtS.svt e pILt.t V,'aS 
liiCltIlC iis, I tict s/ t10h' reuit-'n 

Materials and Methods 

si\ accessioli nil "s'. \\VR IrehuediL, linus vcrc'1th iI thi s Ce\priiet-nl. secthlinTtue'soI these 
Clit,is I -,llilct lit'lie 1iI(m.\lp il 2 t1985. ithii/eth cmLoiipIct? hlockcue:, pii ll ll A 2litt 1 Cluiue lhut r 


CiiI)IO ' tmlu hIa\ 
 call. All plait, \\re IouhiC 
SItetisl dil kef'd IruitcAcli 

LIhsieII \Lil W ric iclueium i,,i uiL2( plaiill i 'r uiuitai-iehtl as 
s I lliill, i cu'plictC \\c'c ianCmI il\ sclectett ;itl l -'Ctto l lili)I\ ,imluiil 

bse, 'r ihI1l o Ciit 
,
nmllih'l. Ii c clil c'\ ki n l-1\i i li% ctl\p rilhicSl: ]ill i tCi' hiuul'cnt ,ii . t-et.l 

iIltCrintluW i'i Of1ItlHIM me' cuiiLei t1C\ ' cCe lulthyC'It\iLCtiliihiIthiree 7_ru ps li the -Ihteiriillatioin 
1 ,, ut'itI uC \C h I1thcililc'ilt. Ici tisicicc' h t inijuir\, 11J)mtCin c'ntleill, stluar Ctntetnt, 
illt,titlc'h cm iltci 

Results and Discussion 

We-'ii lii\iuiiui aillut t\iuletiit c lli.'hir in [le littleIliluinliit ii h11i i in the ilanlitg,\puril 
ic'sullin ill liUit liuit \icdm. seC'ml in tileh \\ st sue. atimL itIIliIher forticr plaiiiig (Tahlle 8). I-lioll 
teI'il eritllC ill.tuiic' ;ls,() IC",uhttl 1 hutu fri)t11 ahle 1 

in M salrC hiul, I'Cllumulllil in theC ; lI t) . 

Table 8. Fruit-set, yield, and fruit size of tomatoes grown in the 
cool and hot seasons./ 

Entry fhtll-set ('") Yield (1f/thilt) FIIoItSize (g/ftrilt)
 
Aptl l imim Ap. IIlolnIe Ap)'il JuIne
 

L 6 1 he I Y,- 10i tue t) 38 h-d)53) 53 
L 208 t4 I g ie c hi1 I I 13 I I 40 b-d
 
L 476 1 1) 2 i ;ic 86 e 2 t .)c 5 gh 3 g
 
1 1488 11 c(I lintI / 153 (" 52P1 Ig 8 1g

L 3690 30) 2 11km 8 1 4 c: 1k g

13958 53 h)(t 22 1)i: 475 hc 217 i 43 c(1 45 b
 
CI 1131 26 (3.,1 2 I(t 152 t) I
25 294 d 16 17 f 
CI. 1131 1 83 ,8 9 ,1h 294 25 e') 390 (d a 29 de
 
Cl_ 591 !). l) (C, (ll 452 hc 13.5 h,
2) 1eI 50 hC 41 tbc
 
CL 59 i5 I Y) hc :.-,,(Ie ,15 hue 18 eI
31, 8, 26 e 

CI 5915 1I A 36 ,i G53 iI I
8() a1 I 383 32 31 cd
 
PI 146,1G I :)1 410 e a /) a 71 i
h1) 30 


Mean 52 19 332 150 34 29 

"Meout 'mimmr;mut l wi t lm tliu hy D)liiuu 'usmultillh r tl¢tt.I tthe 5", level.u 
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PreViOlusly. We repiitCed tlh;lt IIcIl ralic iltiilia\ hae,,\ai role in) 1hC rCSl0ons ti0 high1tellperiltrre. Thw e'tl l of its tI iri,-e h\ hulh hterill rt ta h,. tisel as a llasur. of hea.l tolerane.if n11iO ,. ht prt"sent ,,tud dliio tatI thit lic l, \. a',,Ie's', hCa1l- ICIiiianI daiil1iate in th. lUlethNl il the April entries, (l'ahhc It. In\li1 pi 0,,'ofI he(,i ,llat it l ,nahiIl l rlature'.iuld he allfrihilol t rI)lhc h ll ie Ihallli dill;nii IIllnt1 lIIn pliiits. \\h'i i liet'Iiin rie ,,,s',ledprc incnnirtill ill eaCAf h i h liClel[.atlle has W hIlatdii\ ole Ii aceliiianl oiimHeit+.,,het' Itested. lihC pliantls
" M iiill te eOOtei teIIIpeiaiirt, t \11il had ( i2 r lC l hranieill i e\ \\teIV lit
t\II) hihtl tiiperaiiic, th10. h11iii e i t ';Ielnalltnleinalilit\ 

Table 9. Comparative means for various traits of leaves 
positioned alternately with the 2nd and 4th clusters. 

itI '-:-itr , ) S W (ilig/:r11 [(ii'l Prote i 
rnlIn :+rlfI -1th . ( 4th 

Apr il t'. 1' 7.3 20.8 24.3June 2 ii I 6 P.I(5 21.7I,1.2 

Table 10. Characteristics of leaves positioned alternately with the 2nd
cluster of tomatoes grown in the cool and hot seasons.' 

Etitty h(I'l h1utm v ('') St'lich Cm)iten'tt( ) 

Apiit11 1 nl April Jim1(
L ( '1() 1)c 3.0 ()(1 1.8 hI 208 .16Sor c 6.0 ia 2.5 1)L -[173 8.1 iI I 1a 1.8 tf 1.8 h1. 1488 5 ) 1 t; 2. 5 (1 1.6 hL 3690 5 h 9 a12.7 (i 1.8 ht 3958 ( ) ( 4 hC 3.() rd 1.8 h
CI 1131 (6 1): 1w ( 5 1.8 (1 1.8 1)CL 1131.,13 : ), if G h 4.4 hC 1.8 1)CL. 591391 2;, cd 4 h 3,5 cd 1.9 1)Ct 591 ) I +)G h1)(1.11 59 2.2 1)CtI 5) P) 15 IAPld hc 3 1 r(d 1.6 1II 14G1 15 1: % h 4 oh ,.5 i 

" r'IIf ) lwl ll l cI it < I H, )II+i ft' L'IIIlL 
1 W+ lh iliil2 

I , , i I 11 1I~tlL' '.ItI. I", 1 I h+ , .3 " IflIn Iterilisot heat htolia c 1Iirtiii ,etu.lw.,, intd frt \ichl. {'1.5t915 153 \v;is,,Ih t., iniIhoth plaiiitintgs.
 
whereas I. 20S alld 1h101 11d htl It nits il
the lc Iet, .\pril pliniinnt, ilal, I . 2)1, Manapal),als preioril\ rcputed to poss., hiih phioios\ ii'tlt' littial l . Siilsia'rhi is ih enCd id idtC Of
 
plhto i.ntIlitiL' f . i\
1 (i)( 'tlipl ,ie fat I 2(1\ tOulI/ild li 'l liOt C I'ilahlcS i liiit it CMliilMit hli\\,ctu 1)1.i, e 1ii L iil leaf"t l i CteLnll \LT.lC 'Ittll li hiilh Iteave.. 
p)',iliuiid aIc,iiel V lihlir ihe 2nl atid 

iC 2ii( 1 1 d 1 h111l , () 11lied Apill (ti ()..ir)7 ind-ilh Sste ih'l j eeiipcl\~ C. t.412 + 

() 11iC lh cl lilid. i lie It. pim I'l 116gl sill imiu 1n fii i1 1 lilarest, 1r1tl. [ruinl ,i/c(1 I. 20)8 h'tleei , tI t hiiefi Icuullr iuiealtl,;uh llh hoti II 1I -1(1 and I. 208 ,fill elt. aitelkd liilih ,tlirchrt.'tl ml ill I ICA.tc S iu iteaiii ll l eIeIlle lhl,, ht 1'1 ItCiela1\ el frull ,it/ ; neIiul leolt'll \VeCal,) fuldIll hM th lca',e. ist iloiid A;lt iiraltc , l ili ih 2nd ,tnd -hh lea es, I [lit' .hll.' etrie.i', iH(,422 i.ILl,S rc.. Wh.and ' cii\cli\ ). I. -170 aiind I. 3,)(0 taid lie m;lc,,l fruitl ,i/ . i, \'cll is 
hi hc',,l Il:if hI l Illltlr . . 

Conclusion 

Ai AVRI)" hircedliti line. (UL.5915-153. is thc most ical-tolcrail crr\ . Ilowevcr. inoliclrA RI)( hrecdin, line. l'T 1401 . and aeeesion I. 20h8 hld 1hC largesl ruitIs, Pl andBoth 1461 
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1. 208 nuintained high starch contciit in IWc le. which my acdas an imprtantl source Ratmor A"or 
[Ile dry-lma;+itcl accuInltni, in thc altcllatcl\ positioned, fruiting cluser. Since it \is prcviously
deiinstrated that I.208 possess siclhigh-pthto ,iltlieic ptietial, [Ileresults snggct that fruit site 
iviaV he strtnll ielated t0 tie iotoi, ,iilt,li.c actiit\ o il 'ca.Of ncarh\ 

Effect of Controlled Growth Pattern on Tomato
 
Fruit-Set at High Temperature
 

Introduction 

The .io\, tlip tci ii t ltc iiiiii'tcm iti iildctcli l iiCt ci tIlal ti it dillcrcii l. ihdctcl'iii atc 
stciii dc\clop, atsih+ lc ic and i iil'c la c Iici c, r 'ic ntand 

iill C'i 1h1,tli iC'ilhi , lii\. 


._il]pcr c lctviiinalcs with all 
cCiIcC: t, ICY, iiiL ICai1-will liii iii iiidlccuii ialc hoiliah . )ii th llhicr

han ile k.h111, (11 ;111IMItlCIC1llili1:lC,(h 11;1 dlllht l', nioll +cl lrtuif;it alway:i Ilaves ;.ildlhuiii lb ld s protdtlced't 


cdliic t c 'I Ul II'U - tc ili ndli c l Ih,rl l, ndit UiiiilIi ,1'1C -2 I lC iC iitlc ii tc 'I , 
+c
I)C'l",lt'll - IIt'lll1. 

S) iCC Hl()" (dd ct iiiilatt lrl h I oiCt 111)IL' t 2.it t theret hpi;iihiltc, i,_, W i IoII'.111. 
11tC it llli'h ) (1i\ Oih i,,t i il olliti hi icC lti \ tlicatilcniol l

illtcIclillinai~lc'hilil,h) hW 11111l,ilC' l iii~C'h01llillhl. 
rCinl t. l dC fheIhW .;kICI1U 
 dld htheil . I tClu'l'llillil' h ll ' 1tw ithlii
 

IC 2i.liliil ICC Ii lll.11hC ilnac . ihue11111(-C"')C1 t iiuliii Itcl iC,,Cil lNcl ill itdc l lic, aul aic.v 

Materials arid Methods 

3., i3 - o'lI ;i 7 (1tc' lc'li ilc'. lliiii +1t.2-i22 (t i dc iiiiitlc iniialc), andCi 
l ) ro' t o oi ii li5915 1531);-. ''lch)citk o., i itc o ijiit lt itfttiiitc n'' l Jatiiotbn l0 i iitt c,c'i llc cI ( 2iii 1985. I 8 roi'iulih 

1.llI . 5915 13: % it i cihu i l t ltl~li't'.tll ib, iiaiii i ttl.i '.Ciii al ctiI'uOiiintcThiC 

cinu c ict it 

2. ( . 54 5 15 11 iti i i i I IU c Ini ii 3II )h L liu ud )Ic'l1i 21U2It I W, L \ Id fudutcM d hiului 

llIllhihul1it. i lI tuutiol II1 t lul tiC II Ii ltl C i1t : ') 1 31 ptllternl6lt A iollI 1. .37 and
(T1 5915 200(.
 

31. L d33 7: il it u r t cit cahut itl Ii 1ild l t Irial ti charactec1cI t h, cCutliic ritic. 
\Y It4oli.. '.5tt * I liit \ii\. .\,,aint+ l ci.. . llul i th'.iuut , i'.iii i1 3 37lcnli tui ih Icdc\ cd oiICA 1 a ulu+'uuiuuuunuui1.2C iiucrc'c U'im. li') wcil1 t hoC.;3lJ' c i iliiliir i uuluic' per MenIl 

,rtctll i uluu) cu il ld. 11C h' li paiicli I C' 1 5 153.1it. I
5 l(:5. (T' 1 206 \%ilhNul ivuil ii,,Ih"- i , l'~l,1 , 11nM k, li illiil M 'lillldC1luilliaICResult lndlDiscussh~iontc ilc 

'T51)15 _ th lC l C l 111 CsC cl C'6~. ( . <(h, 11,1 1W %l 1C lt' ;I \C',,ht) 1 l;lllll11 iA1',ll1l 'L%Il lih .dlil s ,t 'uil lM pe r 

,L'1_'lllcIfl Ilh,-
NIleill ill ouldeu h, 11ll111lc dctc+llllili,t z_,io m h pallclin oll (TI 50 1l5 153. 
l C'di \k.llh
Th1CuC %\CrC'hu11 tll' Ji'Lh",, 10iil [l I huM,, d IC'a' C1u'l.()n1 2t) ()k'thbcr 198,'5h I Iplallil
 
.
\%C'lc li\c+c ;Uhll lmI ;i HCitii Pih.lqrCatu i~ liiiiltii ICIl ali-CSlll,
+ l 1t, td.Mlc'ai ltlll ilt111 
 I'l-01ln
 

iralislahi illi!h) Iiik.C<+ ii
Q c'C )11 (C uldl .0 .C iuNc, c l ~cl. 

Results and Discussion 

UKtl U'1 590l 11; " in,i hpplilL,;ilid(T1 59J15 20i0 \,'010111 LIC'hdiatlt~l l)rWdiic'Cd 11101-C IlC Jt 
wC1,2li alndt\iuld II1Jl OWk O'<llritll II I. (T1 591]5-200)( ;lld ttlppinlgtl(1, ,87 l~ ilhlc I)c'hdiailioui of 
50~5 153J lit ilhwuhoda m! iuld. C\L~cl~l [hilltdi "a Il'esh \"eiqhtid QU i ipping, incureasecd frtlil set' ratlle 
4Tl 50J5 W.3 IDelliini redcd, i fc<hhli wiphlilhod W. 3X"7: hlmeve. it inlcrea+sed flhoxeru"tllber, 
1'1161-10'. frYuil dilid\iC'ld.litlllllbCU, 
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Table 11. Effect of controlled growth on vegetative and reproductive growth 
and on yield of tomatoes.' 

Entry Treatment 1otal Fich v vil-!f1 III Flower No./ Fruit- Fruit Frut Size 
. /plait) (lgllj i ) (',) Plant Set ,) No./Plint (g/plant) 

L 387 control 120 ) 2, c 3 : 201 r) 2 3" (1 7 C
(dfoltiorn 10() F) 11. 1 242 a (I 18 c 8 bc 

CL 5915 Cmtol 980tF;1 11)6 a 5 i a 122 cd 45 1) 54 a 10 1)-153 topliu1Pg 9 /i9 a 5)33 5 a 107" (1 52 a 1)5 ai 10 b 

CL 5915 'o t) o4I 7'aii 535 ai 57 ai 129 cd 24 C 31 F) 17 a
-206 dilolliitin 914 )61 ai 1 a 138 c 2"2c 30 1) 19 a 
Mein ,epiilbli V.11 lilio m lipl ijwithii , hy [)omaiii u , t -j 1t the {w l(tt. 

Conclusion 

' 
lIr\idilL Icail 'silij\tC, ilidcI'tlcliiiullt I 38"7 \ ill) lC'taf riitLC' 'lilt(1t1 Sili sinlt iiillrircscncc
 
pesr S',ll'fil itillilin 10 ' t'lt.t'rniii tll rt',ullS hi ic fruil s'i and fruil \i'Id
',Ct'Iliiiinii j li tI I htiiiali d ill 

llili,~; l1C Ihlri', lea, l\l Ihlh,1i 111C Ct.n roll.l'¢ c, Ihial Ill',-_ ll1C' i(0hli'_'hh.'l ilull ClrIV',,slCili 
C'lllt.l ill 111Ci d 'criillC1111l1HNh ill1 dt liCt_ high 

It~iilt.''1(2Il1-6cl\rCL1I'hi ' ril-in.l ,C'l.In 111C'tlCC'lllilldlC"1h Nii1h10,q. ilL 'l" I'l\c C' ,tgL'lllI 

ill(-C 1;\ I)Il\ tlOllllillI 10 c illll01k ,L LC'VCl()Il]Cnl :11i 
itl' 
 c'i SC 

anl crilliillI ilil]OIl la.ililadl'Ilic'HI I lc;lli )islhal(C" cti
miik ;,In .'cclick!lit10\ ll I)liIlO 01* reprodr ve'l\. 

1 ilu\\.lh. 

Effect of Leaf and Flower Removal on Fruit-Set 

and Growth of Tomato 

Introduction 

dssiuiiial t t'i1n(d -r2Io\vllThere i Istil Cll]ilill Ot -t'\ C'w'cir rlC'Ipiiduc'tiVC 

tile Ife C\'Clc tof h1litawlplanl. It %kis ll in Carlier Ihal tIht' iillihitiull f \ L'Ct'iliVc "FOWIl Sy'r \\lh r-clairdails alsio pr nliii IIO\C iln, ilil 1rC\ Crih.'d l\C'r a ilutioi. It is sist'teeuittd l Ilhit tilt' 
u c M,,il',ulh',W'll\ i dC'ttt.t', 


"l21llh. 'I'lhis,Cc l IrtIC'nitLi-,On 11Cn\1C lC'lohf 


nIllicillhailinct, nla\ hC iq~~~ h\ lii,_LIIIcIiiI)IMCra ull Iiuil-,,Cl itld Iri.it 
\\a dtich_'di l I"._:l
i l l :1111101. IhO\\ cT r-C'Il \ l,\01hich
 

allt'is gltui\'th t'Oiiijct'i!iiii. ur rll rll\ llulrtll It'iiljrt'n~itilrt'
stii,irul iii ii iF 

Materials and Methods 

I. 387 ;id ('I. 5915 206'\,,t'it' ,,i\\,Ii M id Il lilsjIlilI'ldtiO tl;\ (irIs Il1) 210 .tll)iit 5 .Ill' ald I 
.hil\ l)k5,rC'sj)C'li\C ', kuillts't'[t' ,CI.1\ 1 1 l l; 2)iit'c\.w illC'rt'nl llt illl , IF) t oill Lt'd\C, I)OsililliC''d;ilIC'lill'lvIIhc' IhIM C]rChilcl" \%L'lc Ic'lllm cd. )) ilC'\(c'h lmi,_Ih \C1r hild,, :illc'rIhIC%\[Ill 
 Ihilil'.
WAVr 
OflCA1lc' %kClC']CiM.ll, Ji ; lil-1 \\c'rw C 0C'lUl'dt.' a d -1) IlC'allilL'lil,, ' I b llC,r,1,, 
:It,.ilidfiliti "i/C' %\L'iC 111%.112;ili_,d I1S CI)C1)(, 985It,.. 

tl( tlh 1 Iiirl frulil-
OllI llh 


Results and Conclusion 

Ihi\\Clr andt Ol ttit'iilrVal did ltirinlticn'c truii-sti( andit ield il rtllhI. 387 and ('I 5915-2(06 
hTable 12). Il \MC'Ci. Ili'\ ilplIparl.i\ iiicrc&Csd ruil si/c if C. 51 5-210. Tlte rltulIls illyIsec'ill li 
lhal orlli l i iit pla\ Ia 'i' il n It-li-SCh 0l hilth IttIIIc'l.ilure: liu\W'v'r. it 11iay 
ti'rot rid lii iltsi/c'. 
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Table 12. Effect of leaf and/or flower removal on fruit-set, 
fruit size, and yield of tomato. 

ttit SIue Yield HI 
Treatment Fruit-Sit ('/) ( frtit)" (g/planrt) (U fresh wt)' 

38 1 5915 '206 38? .5915-:)0G 381 59 15206 387 59 15-206 
Control 0.3 1])9 tO 1) h 2) 214 0 36 a 
Leaves removel 09 1 .1 1,1:h 1 1 ;Ih 10 218 2 ,1 a 
Flowers removed 1.G 20.5 15 t 2(0 a I / i1831 .1 32 ab 
Leaves i flowt!ir,1 0 16.,i 18 a 20 '1 5 138 1 26 1) 

felmoved 

/M("HH.1 upcrltwr \.'IIHiijctc(lTtuirI ; c y [)Icrc(crf r"t llchiccI t,to!1 1 the !)".I v\
 

Water Consumption of Tomato 

Introduction 

IlrcI, i,N orIm ill S(),;ocIl toiilcc C\ ieh \\ier. Ilctx\c'c , the're is 101 imllllir clicm lmwro[ tir 
I;ikcul upl)nd tllluicl 'l1c\\ihwh l i''rird. rIhC I 


[lie \\illci 


walcr is rt in diriir l [ii i)rvs',,sItidV inIVCsir aICd 
h0IMcii Ihc'l kc, 

' 
ccclli l 1011 Iitcri. iil \\cll.r tl".,..l. ic\ 0l l ltclurtl .ool SImSOnIIm

h\ ui lil II) V J . lu l.
 

Materials and Methods 

Seedls cl I . I I I -1; iii (I S. I 15.3 \\cr" Iiri seecllmu calis, iill I i2 (_),cclcer 1984.
 
TheNeeilii 'rse iL I t il fl l lir r 11 111 t ciiS li tic Icslplimcl 10 \\oI L'ccl.'hc\e',, xiilh a sarlild llil
 
soil Illi\1It. tcll2(6 I N-4 l., Nc1\
N(c\ Cuie 'Ili \\cIcclcc 'cl III) \sa d6,sel d icr (hil Sepie\'iccil\l eLT 
'ahh',t ...,APVF srip \\i ; li il li 1 21Cit IcN1h 11cit0I IiIIIHIC(II cICIdul the vicislCIlI Illid I'1i111 

hi)\ lIt WI I \\liv i ol \\;ll \ recci_ P mlai'~lllitlllll\ \t \Ml. l it+c)I c t ill i I LI1111 rdevl. s
Wiere' ilillilliuil rlIit Ilrlicic . IhiI( iilill , ci ticcm hi s\est \ i (01c ic It)N lalr I985. 

Results and Discussion 

IBltl (T1 I131 -. ;aii1(1, 1S1 cl %liit I-,I l e I'V ill 

,.,,c&'sct'lihIll • I . li lic 


I 3,had c\i o\%cll [li V . s\tIcci hl coorl 
IlikcldIii IhiSi d+,.d\'tal'LI Irlil ,i/c. aid hltcil lieN' ami dri\ \\%ieihils 

Ilitic III t 1cricl. I )ri i 1 lit, I I., I I hi tlIII%j id 'inti \. IIItcc il \I:II O Hmc il ofI ullilii 
('I, I 1]143 \\J,, IIh eLrIh, (lillicl (1.5. ,, Icl\(A. IS 3. Ih k\\', I, ,1 cile i,1) Ie' lir,'r lCal area 01' 
(I. 11.31 4.. ;mllhciih the i hdtir pccaciiulll lcit hmihir ('tcliir\%ice tc '.I,1, I.l.(I. ,tvj Ihait 
ill ('. I 1.11 -(.. Il l ,riciNl\\illi lCC lIkC H \.('I I I,1 ( l\l,I r1 eid' ii i ('I.iti ah'r tCl 5915-153. 
Iocjcrcctlice ;I HiMIcll thn ' \\hoICcIr illil (lit' '1 1i,ul I)L'11i4l, 
live I ;lll I l lcc,0INtilil Ilic ili i tIA \ III1tikcl . \ill .Io\% vIll-'il cccc.' ll25 i I.C d irIi;l\+S 


Ir ,llispkliilic . l h iv,i imc vI luruIiciaiu N t1o kl l hlt N, lill . 

Conclusion 

(1. 1 4 (I 1.51)151. I.S i I i/cul CIc l li tl Iu ( t 1 iiii . )1.lnl1 1i lic utlmici liI .11.3 dl 
iriic hil ric lic serc, .p lli Luccl A, \lt)l llli (I. 59 I ' Ilici',liic'dl incci \\al'i i'Ii tulli! lIk'ifila ea. 
i S ts il cL. I l i l 1 Ili;lICliiOL1tlicccn. N\IiiicImii I vi lel Iitl ohy'Iim'rcrl iii Iicc itilliddle III 

coitslicjl;Icc high I 
I,slill m pIcr t' ,,ss. 

tie (ccv\\kuij l. hid miiiling iceri d. h[li stiilt \ o1 hc lillhc \\il1c1 dll rii,2, ~l)Cl'Ia'tir 
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Table 13. Growth, yield, and water consumption of tomato under 
favorable cool conditions. 

Paramenter 	 CL_1131-43 CL 5915-153 

Fruit yield (g/plant) 1013 1296 
Fruit no.tl iut 51 55 
Fruit Si1((gtrln I5 8 
LeaIf aria (diii /ilml ) 28 21 
Water 1is(1 (llphlat) 40 37 
Totl tI (li 1348 1595,'<iqli (pilIlrit) 
rntal ity v'.'t t (g0priit) 125 135 

1"' . (,!Ifftwiwrl(, (1 l/,(Ity Mt.) 3231 276 

M' tim spin al (1i!cni 1 	 14.2 17.7 

S - Flowerg period 
"x tC.. . l, . .. .. .. l ,W* .. ru| ifj)e''i( 

Q 	 ----- - Hrvesing perlod 

0 	 / 

i
Do,-i / 	 i~4_4	 CL .915 153 

0

1 ) 20 	 '0' 40 )i 60( '0 r )0 110 120 
[lyr uoffer tr),spciritnrj (LiAr ) 

Fig. 6. Average water uptake of tomatoes in the cool season. 



Legume Crops Program.
 



Mungbean Breeding 

Hybridization Program 
Hyhridiation in ers, ,Ieii'otIdiv,.% p r iat~iiit(i tj cti.ile g'C lic viariahlltv and selectgCnotypCs with 1otli l 


lhad 23 hrcCLdine lines anod one.. acession iV 37_0. Vaslia): 


li2h yieldiIid tiie;ise si,,iImic. hle .'8tl cros.ine block planted in sprin, 1985 
,.hInlh the -)tll ros,,sine block pmlitedif siIIIIcr colSisted ol 21 bt olcecssiti 


lllplais was it) cmihiI Ii.lh \il [iic1o1idd. 'A. litirits,, and risn e to diseasesIJ.I.
 

line , ;rl d 1 IV 5000. SlIiilhtiaI I. As ill the past thl 

Will the' obieeklti .. LiCce to ( "CTo\poo IlA (',I) andIpodery nlildewe1 eih'ici,.i. spot )

(PM I and iiilo he sI iliroinied i;tliril\ oflieC AVR 
 )(1 5,tohs. \wer-LTOsses niade.IlIbrid anio g£regatimig popnl;itiolid 10i111 crosse'srothlIe', \\ill be seeC.me' fIor high ield, 
11n1iforill I i v. and diseaI ''sistC .iIc 

Interspecific Hybridization
 

Introduction
 

'he close relatives ofI mtmingheal, l'i.i,mo 1mm,,,,'O adI 1'im 1,liua snlbsplpll. SUhO/l ar.e godsourCes l'lps rlesiSt;IImLC dald iilprov'd intritiomiia quality. l)IrtClilarly in nithiin inc, c'ointent. "'Therelor,,the nmelhiolii les el of IIIiiii t,'aii cnltivar can prohhly be increased ly ibylroducing genes front 
llcse plalits. 

Materials and Methods 

A. 'l\WO iiinigbe'imi ,ItllkItw blck Lra1ii line.s \vere: ,rose iii all coiibiintlions. Aninm11 tIfe I'OtLFI hlbrids IV(" 2(0(1. IV( 2(0)2. IV( '0(3. 20(-1).itl IV( (il, IV(" 2(0).3 prodtced 'lowersand12 secds. i ..kc s to both paitits IV(U 2(0(03 \Cer also otalined, ill fll 11W5. Alter sreelingfotr high muitiioi ) .ill tocllnt. the slcted 1'+2 lits1 , be baekc1rissed ILIibe;IM.
B. R.calise t the l(w ',I\britd Irtilil ill ',iii.le' crosses., 1hmeIollMime ktmbl, -ossesw crcarrictmmlit.Nine immiiiblim lius and lomr blck , 

tlibl r rvam lilIit were eIlec(ted for iiterpelif riiatlio ohli.zhl01ilm\ ithr' Ill Spl 'ii . siiwle r tl m u "m \ m m lvan ;iod black raMi \ black Ii1 were 
ItiaNlO . Aii11011 thes,,, siim e tlus,. lis,.' lm 'imtL'ec,rms", I 'ui mbetI\\'iV l1.';i l ilack ,iami \sec i btainetl
il tll. s, ill lC Imlith.,d ilhe (mllmhlh crm ssetl 1:1 s \\mls il s',rim._ 1980, ;it l tmc F12 popiliatim ,i \%ill he 
SCI'CCIIel(I I'M" lkihieir imm.linmiii CmtHItIc;.

C'. 'l'wo i in leiii li i', (\, lr. Om/hmu'o I e is (kiCI'IS ,1)amitl lies ,,lpp.tII i n . li sii mi/blO)(Ih,)with higher iim[tioiinimc co III \wrel' LrosCsl Ill sp,rin, I 8. IK;ickcrosse's ait 1:2 po)latio is were
getncrattd i infll 1985. A list o If,li illues iS.tl his crossing puin llmis gi l 'I[ale I. 

Results and Discussion 

Tlme mieamllalus oitalcolitl mhle imtl tal mmethimmim tiltC'nllIl 0I lmarIIIlA limes a11d the'ir ht\'br'idsaire sl()\hi ii lig. I. The Inicanl dlCmmhl simhilc mImethiomiiiolevels of'l1 htybridtls. ,ackerosses. aml F2 
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Table 1. Parental lines used in interspecific hybridization. 

A. Single crosses between iiiLIngbean and black gram 
Mungbean: V 2184, V 3476 
Black gram: VM 2156, VM 2164 

B. Double crosses between mungbean and black gram 
Mungbean: V 1148, V 1198, V 1380, V 1410, V 1944. V 1950, V 1955, 

V 1980, V 2773 
Black gram: VM 3115. VM 3117, VM 3122. VM 3125 

C. Crosses between vai. rm~hta x var siblobata 
Mungbean: VC 3689-1-1-H-1, VC 1560-D 
soblobata: TC 2208. IC 2209, IC 2210. IC 22 11 

SA)SngleCrosses between - B)Double Crosses C)C osses between Mungbeon 

MB and BG between I and Sublobofa E 
12 " Alcohol soluble MB and BG 

C) Lot4.0 c 

g08O B -, 7 ,F]
II 0

wf.4 

n 
-Z7 

- .J/jl 3.0 Zj
'0 .. .. .. 
 J .'

MB BC1FI F, F2 BC2F1 BG MR F BG MB BCIF I Fj F BC Sub.2 2FI;;i ( P l (P2 ) (P ) (P2 ) (PI) (P2 ) 

Fig. 1. Mean methionine content ef mungbean (Vigna radiata), black gram (Vigna mungo), 
sublobata (Vigna radiata subspp. sublobata), and their hybrids and segregating 
populations. 

poplilatins were sienifCbanlly increase'd. II0\N'ver, total niclhionine content oI' th se populations
ilnCr'CIseLd onlk in the -Odidihl .slolh)(1(l Crosses. Frtlhcrl1ore. suCCess of, crossill a higher ill 
radialt \ ml//ohala thain ill lie olher t\wo()croScs. 

Conclusion 

Metlhioninc level of nuln-heal cultivars can hC siceCssl'llIy increaseod hv crossingo especially wvilh 
sul/obahI gelolypes. 'lhesc rCsnlts indicaCd Ihal thC inherilanc o,itc Iclhionino e conlent appeared to 
be controlled by polyveenes. 'Ihierelbre. each ScelCe.al ing population sltonld be screened for higher
titeliotinC contCnt hclorc hackcrossing with muibeait. 

Genetics of Leaflet Type and Hypocotyl Color of Mungbean 

Introduction 

,Munghbhihmplai ,eerally have a relatively close c;.llopy coinpmaled to the other grain legumie 
species. le large aolltllll of sel t-shading iheof le'af canopnay probably reduce seed yil bIcause 
oflowm light penetration. A modificalion of1theIcllet type timay influence the leaf calopy and probably
increase seed yield. elet'me inilialine a br.edill, proIoram to incorporate a modified leaf type, the 
inihcritatce of this character should be studied. 

http:ScelCe.al


Nitingheaii Bi1ceding" 	 147 

Materials and Methods 

IiIICS \kill] dilfT 11Clcd i an ' 
('VCt 1973 A)~ it C1u11iI ~Cd jIiW \611i o NrrII ICdilct Mid Ivj coivi: 1), (\15 920). ; I iintII;JIi \601i 

Tw~o iiiiiii111viln pIMI-CiiiI e AI C rlti ll) I)V'iiLiOtN I C011' WCIL crSSCd: ])I 
WH 	 hypo 

purpl I
IflhtIi)Ic IciJc ird milpicot 

A lotal ol 1, 'S3 12, (11iVC 1W73 A V '5910 \ crc pkiuicd l ._2 fill\ 19.1-"5. Scedk \%cic 
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Table 2. yield component means for the F2 population of a cross 
between normal x multiple leaflet. 
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Table 3. Mungbean yield trials conducted during 1985, AVRDC. 

Type of No. of Sowing trV;tcnd Date Plot Exl)eii. No. of
 
Trial' Etilts' Dile I t 211d 3r(I Size (to ) Design Reps
 

Spring Flaritulig
 
IMN 20 3/6 5/1 / 6/3 6/'21 18 I3)D 3
 
FYI 20 (2) 3/6 5/1 / (3.'3 (/2-1 18 RII) 5
 
AYT 1( (1) 3/6 5/23 G/8- 6-/21 1) M514) 4
 
IYT (31 (1) 3/6 5/2: (/1 G/25 ( I ittttl_ 3
 
PYT-I 19 (1) 3/12 5123 611 (3/2 1 (: ILttice 3
 
PYT 11 H1 (1) 3/7 522 (11 (/25 (4 ilttice 3
 
RE 10(1 ) 3/1 3/21 6i,1 6/2.1 11 RCI3D 4
 

SLlHiHiL'I Plititllig
 
IMN 20 7/18 10/1 I15 18 RCBD 3
 
1 Y1 20 (:) 13 101 14 18 RCBD 5
f'/ 9/1 :-
AYI I(3(1) i/12 9112 10/1,4 12 RCBD 4 
IYT (,1(I) 7/1(3 ll1 l I/1S 6 [oltficc 3 
PY -I 19 (1) /15 9/1.) 1 /') 6 Lottice 3 
PY II1 81 (I) //13 91 1(3 1OiI(G 6 Lattice 3 
PYI-111 H1 (1) /13 1)/ 1 A 10/ 15 6 Lattice 3 
R10 (1) i/19 )/L2( I 1/6 12 RCBD 4 

Fall Itinulg 
IMN 20 10/3 12/27 18 RCBD 3 
EYT 20 (2) 10/3 12/23 18 RCBD 5
 
AYI 16 (1) 10/3 1212G 12 RCBD 4
 
lYr (34 (1) 10/4 6 Lattice 3
 
PY l1
I19 (1) 10/1 6 t-illtice. 3
 
PY I1 HI (1) I()/,1 /1 G li ttict 3
 
PY VIII H1 (1) 11)/ 12/IG) (I Ilt:e 3
 
Rt 1 )1( 10/ 6 RCRD 4
 

lIlillV wlt I :X i~t A te"ININ IIl 'llt, Ilm i,,' 1,1 A )'i i,m,,rc(-(1 v,'i'i liihllIY f IIItl illeidl;a 

e l clw ck'C!,V i.1' ) ( ,ili<IV / ' Ill I 'r I v i-1 li 1t A )l I It] 1. .1il I>YI' ,111(fV(: + 1 ) ! 1 " id i zedli 

Table 4. High-yielding lines from the 13th IMN in spring and summer 1985, AVRDC. 

,ittlitli (it Y iId (il/lt) '. I I i;t 000-See dA V R D C No. V itl y N ,iit (ii ll tt ' S P mI lii I l itv t ( l M WI (g) 

VC 2771 A VC I 5(3)i [)i,]( 10 I 0A((') I 11 2.2P I /: 75 MR MI GO 
VC 216(8 A Vt: 1-S A/V( I1(, A 1 12 2 iI I /'I MR M! C) 
VC 2150 A V(C II I /VC 15(31)A I 3A 2(1. I i I MI) Mlk 52 
VC 2/!,1 A VC I II 1V( 1,)(;O I.I 1 W2.29 I.H ', MB, Ml? (1 
VSC'")H [G VSC1 AIV( Ih:),8 A 1.)8 2 1IS 1 . 51I IS VIS ()O 
VC 1,.18: 1 A1 ) 1.('1 NP 50I (' m(i (M)/Mt 1 00 2t () rv1? 
VC 21(C,1 A VC I 1.1I A/V(: 16 'HA I 1(3 23) 1 HI1 MS MS 51 
VC 3()31 A' Vt: It/iI A/VC 1t'3 A 1.13 211; 1:),0) /I MO MR 5(G 
VC 2 161 13 '. A I (28 A 1(13 P) I (;) 61 .
V 2.981 (Ck) 1.1W. I1A.I f\ VS 

, t V; :). MRI MS 57 
1( I1t Ii, 1 MS '12 

V 341(3 (Ck) i I 0.1)089 1I 1 .1 8 V S VS 48 
Mill of '0 citot, 1.00 1 itt 1 .115 -.1 O 55.0 
CV (I!i,) 20.(). ) 1)0 ) 1 ,, .11) 3.6 
LSD (.05) 0).3,1 ().() ().:t 1.1 2.3 

powdttty lll t(?wv ('1. tli lile fliltI iint1 l M 'tll i liti( llttt MRI",if;iled itll ' Itt ttllll ll tt.i tll iett1s'. 

Imtdtiithly MItnt)uI.Ittili ll,( VS 'onc:, IDill led :oat.
MS 'ilut ittlhh. veln io e 

w -P(h Iolopello Ill;I~ollltfr 
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which prolongs plant growth and redLcC, unifolr nllat'irity. Seed si/c of the high-yielding breeding
lines werc fairlv larwe and ranged hetweeni 44-59 ,i 0I0 seeds. Allnone the high-.yielding breeding
lines, VC 2917 A appealed to he phttperiod-inscnsiti\c. 

AY'. Average yield of' 16 AY' cntrics was 0.97 t ha ill Nrin:2 and 1.87 I/ha in summer (Table5). Twelve hreedinelIinesit olichiled lhL" check enlti\,i V 3-176 only in thc stll'r. T ecrvd 

Table 5. Performance of high-yielding lines from the elite, advanced, and intermediate 
yield trials in spring and summir 1985, AVRDC. 

AVRDC No. 
Yield (t/ha) st Flarvest Disease p 1000-

A. Elte trial 
I'l l ari so CIS PM Seed( Wt (g) 

VC 3012 A' 
VC 3012 [3' 
VC 3301 A' 
VC 3118 A 
VC 2917 A 
VC 2802 A 
VC 3004 A 
VC 2762 A 
VC 3011 A 
V 3476 (Ck) 
Mean of 20 entries 
CV(Y) 
LSD (.05) 

1.86 
1.42 
1.51 
1.38 
1.56 
1.16 
142 
1.2/ 
1.1 t 
1.23 
1.21 

26.0 
0.40 

1.9,1 
1.95 
1.8G 
1.95 
1. 10 
2.09 
t.80 
1.8/ 
1.99 
1.33 
1.718 

12.2 
0.2 

1.89 
1,G9 
1.68 
1.67i 
1(3 
1 62 
1.61 
1.5 
1.5 
1.28 
1.50 

18.1 
0.24 

:2 
85 
1 

W) 
80 
88 
/6 
(8 
90 
89 
80 
11.5 
11.6 

41 
.13 
.12 
3,1 
318 
.13 
4 
30 
36 
63 
44 
16.6 
9.1 

MI? 
HR 
MR 
MR 
MR 
MR 
MR 
MR 
MR 
VS 

MI? 
MR 
MR 
MR 
MS 
MR 
MR 
MR 
HIR 
VS 

25 
11 

5 
10 
2 
7 

14 
18 

6 
11 

44 
44 
45 
53 
47 
51 
52 
56 
59 
48 
51 

5.9 
2.6 

[B. Advanceid trial
VC 3116 28-2B132-13 
VC 3580-1 2-2 1-3" 
VC 3541 2B-5 [3-. 1 ' 
VC 3664-B-2 13-1-Bv' 
VC 3513-2B-7B I B 
VC 3519-1-3-1 1 B 
VC 37621-1B-2 113 
VC 3737-1-2-1-2- 13 
VC 3751-3-B.2-2-3 
VC 3528-2B3-B.2 13" 
VC 3300-213-2 .1B 
VC 3687-B--13-1-1 
V 3476 (Ck) ' 

Mean of 16 entries 
C" (") 
LSD (.05) 

1.16 
1.13 
100 

.9/ 
1.13 
1.09 
0.93 
1.05 
1.08 
0.91 
0.91 
0.86 
0.69 
0.97 

35.3 
0.49 

1.97 
1 94 
203 
2.04 
1.85 
1.89 
2.03 
190 
1.8(6 
2.02 
1.82 
1.91 
1.4 / 
1.87 
9.(31 
0.26 

1.57 
1.54 
151 
1.51 
1.49 
1.49 
1.48 
1.47 
1.47 
1.46 
1.40 
1 38 
1.08 
1.42 

19.2 
0.27 

57" 
55 
51 
56 
51 
61 
50 
59 
56 
55 
66 
64 
70 
58 
14.9 

8.6 

MS 
MS 
MS 
MR 
MR 
MS 
MR 
MR 
MR 
HR 
MS 
HR 
VS 

MS 
MR 
MR 
MR 
MR 
HR 
MS 
MR 
HR 
HR 
MS 
MS 
VS 

1 
5 
3 
7 
8 
5 
3 
0 
0 
3 
3 
4 

11 

b7 
51 
64 
57 
61 
60 
52 

8 
51 
60 
62 
61 
50 
56 

4.2 
2.4 

C. hiterriediate triil 
VC 368.-13B-3--13 1.11 2.57 1.84 76v MR MR 6 55VC 3751-1-B 2-2-B 1.10 2.50 1.8D 72 MS MR 2 63VC 3738-31-2 13 1.28 2.25 1,77 84 MS MR 3 56VC 3543 B3- 1-1[3 0.87 2.65 1.76 68 HR HR 3 58VC 3678-B-1 13-1-B 1.12 2.35 1.74 70 MS MS 1 54
V 3476 (Ck) ' 0.73 1.98 1.35 79 VS VS 11 52Mean of 64 entries 0.96 2.12 1.54 70 57CV (%) 18.0 9.2 12.6 11.4 
LSD (.05) 0.28 0.31 0.22 9.1 

3.3 
2.1 

ICLS : Cercoslora leal spot. PM Ipowdery iiiild(ew, MR moderately resistntFI HR highly resistant:VS . Viry 51A1', I)tihl(.1 Yt"-S photo1 er od-se nseitlvity di ferences il floweri I date between normal andextended photoperiods in fall 1985. D[)OIlseed coat. Shiny seed coat. Mean value of two seasons. 
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yield differences in spring were not statisticallv siunificant. Aillhouh the check cultivar was the lowest 
yielder in sun uner, the tital yie iCIprcclitaec at istiarcst was hiehCst. Furthe.rniore, the high-Viclil 

1 photoperiod.lines also had a hig'r sccd si/C and wcrc hc,,,culiVc to ti changes inl 

IYT. T\Clntv-hIr brecdirre lius sriicli0ivell,d the check cultivar V 347h in ,umliicr. 
The tIop fiVe IhIrCdifly lines p),roducd air aviurac Niei of ,vcr1.7(1,I ha (rabic 5). All the five liles 
(except V( 3058-l3-_B-3-. ) had larer sCd sicI than V 3470 aid arc less scI,itie\C to ph)ItipcritiL. 
,r,.ecdil'i lines+with rCistance to htlh (I S5and PM ard \61iti siWmificailv hiehcr .iIds than V 3476 

are also liitCeIl il Table 5. 

PY'T. In the l'YT I trial 27 hrecdine lines sienificanitl' otlt\icldcd the check cultivar V 3476. 
rid s'C\ hail bClttC iCl6 ill both spring or stnilinrt (Tablehi. ,Two had iiderate resislcll.eel line, 

to both ( IS lind P I. Inlsseci iono the hihi-vildinre lilies showkMCd hCtltC sN'nclhrlli/d illalltl'itN' 
thilan check.tei 

Table 6. High-yielding lines selected from preliminary yield trials I and II, AVRDC 1985. 

Yield (tiha) I 't Dir;ease" 1000-Seed 
AVRC No. Sp nnilli Hn vest C.S PM WI (g) 

PYT-I 
VC 3849-213-1 1 3 1.72 2.09 1 9(r (32 HR MS 57 
VC 3853-213 2 1 W 
VC 3851-2-2 113' 

1.83 
1.63 

1.96 
2.13 

1.)O 
1 8,8 

,58 MR 
5 MR 

MS 
MS 

56 
57 

VC 38211B-2 1 1 B3 1.51 2.16 18,14 5" MS MR 66 
VC 3827 A 2 1 R3 1.60 203 i1 1 65 MS MS 64 
VC .845.213 3 1 1 1.51 2.02 1 ,1 5 3 MP MR 44 
VC 3812.2B 4 143 1.46 2.05 1.1(6 59 HP MR 54 
V 3476 (Ck) 1.20 1. 1 1.4) 72 vs vs 53 
Mean (if 8 1 'nrlis 1.42 1.83 1'G3 63 57 
CV ("') 9.0 9. 9.4 1 1.2 3.4 
LSD (.05) 0.21 0.28 0.17 8.0 2.2 

PY f II 

VC 3890-21-1-13" 1.37 2.55 1.96 67 MS MR 60 
VC 3890-B-2 1 1-3' 1.43 2.34 1.88 55 MR MS 67 
VC 3888-213-4 1-13 1.42 2.14 1 7i8 62 MR MR 62 
VC 3903-B-3-1-1-B 1.24 2.31 1.71 61 MR MS 63 
VC 3907-B-2-1-1 By 1.28 2.26 1.17 61 VS MS 61 
VC 3885-2B-2 1-1 1.30 2.22 1,7G 59 MS MS 63 
V 3476 (Ck) 0.82 1.56 1 19 i3 VS VS 50 
Mean i)d81 vltris 1.03 1(- l t1) (32 58 
CV (!) 18.5 139.) 16. 16.0 5.5 
LSD (.05) 0.31 Ot 9 .)1 112 3.6 
/lS Cerijispur ti jit ot I'M lomvil'ry rn1if-v MP '11i(i(.n 'hiuy nesis"totl:. MS moderately 
Susc ltille Ii highly t-',lhtivs 0.1r a,>"rlh v ll sll'eed ctir 

!:I tihe PYT-lI 21 breenlrinl, lines, sirniicanrll oiut\ icid Ihe clcck \ 3470 cither in spring or 
ill sitiLnrr. ntric", with i\'lc 5chrIs of . ee 1.7s5 Irha aild which ViiCIl(IC inor_ than the checkC I 
ill both sclsoils are pleCrIted Ii lrIt C (). 'llW c 'i\ l' dii,2 hl1n1', Si haildlan'CI seed si/c" than the 
check, an1 one sCowCd rrrnnucrliC rcsi"italne it hoilh('IS arnd IM. The tolal yield pereuL'ClltaLc, atlhii-st 
hrllvest \w s nolt stalisicinlh dififClurcit fron Ire1C'hiCCk ill 1Mo O the ',ixnih icidini2 lines. 

Airtorie the XI entrics C\alatd in lI'PYT-ill in the sillill oll brCeC(linlg lilieslrscil"oll. 12 
sigirificanl.n)' ouit)'iCliCLi V .3470 (lalc 7). 'lihe lotal \id percenhtC at first harvest was nol slalislicall, 
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Table 7. High-yielding lines from preliminary yield trial III 
in summer 1985, AVRDC. 

AVRDC No. Yield 1st Disease' 1000-Seed
(t/ha) Harvest CLS PM Wt (g) 

VC 3918-2B-3-2-1-B 2.58 41 MS Vs 59VC 3860-B-1-1-2-1-13 2.55 43 MR MS 61
VC 3928-B-2-1-1-1-B 2.51 50 MR MS 51VC 3919-2B-3-1 1-B 2.43 55 MR VS 55VC 3889-B-2-1-2-1-B 2.39 44 MS MS 52VC 3891-B.2-1-1- 1-B 2.39 47 MS MS 51
VC 3888-B-2-2-2 I-B 2.35 4 MS MS 62VC 3888 B6-1-1-2-H 2.34 49 MR MS 65VC 3860-B-5-1-11-B 2.32 4/ MS MS 59
VC 3904-B-1-1-1 143 2 30 48 VS MS 55VC 38701-5- 1 1 l-[ 2.29 5 / MS MR 47VC 3898-213 12I. B 2.29 48 MS MRV 3476 (Ck) 1.79 64 

61 
VS VS 46 

Mean of 8 1 entrf" 1.93 48 52CV (') 12.3 11.6 
LSD (.05) 0.38 8.9 

3.2 
2.7 

/ CLS Cerwcu;poli lf 310 PM p)owdety i1idew: MR moderately rusistalt;MS Olothelit.ly ltbh 11i?:,It? highly rew' t;iit: VS very su11ceptihle 

diffCrenl frnit tIC check ill two of thCsC lil s. Ill all ltcsC Irials. [lie sprin,- crop showed a hetter
synchlollized Inalti;i\ llI1tha I ullnier. 

RF. Si\ien /\VRI)(' ininhean lines haveS1 een meleeC"d in II CItOunlriCs until the end of 1985(T:ihh. 8). WC selcCdl nine of Ih niiifIn yield rC-CvalKmtiOn. 

Table 8. List of AVRDC mungbean releases, December 1985. 

Local Name AVRDC ID 3o. Year Country Characteristics' 
ASVEG '78 
 VC 1089-A 19(8 Costa Rica HY
Bangasa V 3476 1980 Korea HY,UM,LD

Tainan (Sel.) ",3 VC 1628-A 
 1981 Taiwan HY,UM,LDKing V 1388 1982 Anstraiii IlY,EM,PWLD
Station 46 VC 1000.D 1982 Fiji 1YManyar VC 1089-A 198:2 Indonesia HY,CLS,R

V 2773Nuri 1982 Indonesila HY,(CLS),RShanhua VC 1973-A 1982 Korea HYMMV,PM,(CLS),UM
Type 77 VC 1131-B 1982 Sri L-anka HY,MYMV,CR
Pusa 105 VC 1137-A 1983 India HYMYMV,CLSPM
Imara V 1380 1983 Tanzania HY

Station 25 VC 1007-A L984 Fili 
 HYStation 27 VC 1160-B 1984 Fill HY
BPI-MG 2 VC 1163-D 1984 Philippines HY,EM,UM,LD

Gelatik 
 VC 1160-22-2B-1-B 1985 Indonesia HYWalet VC 1163-A 1985 Indonesio HY
Boliche 451 VC 1163 
 1985 Ectnador HY
 

/HY : 
 high grali yields; UM uniform niatirily .D r11siit to lodging; EM - earlymaturity: PW resistant to pod weit liiig CS resistant to Curcospoa but spot: (indicates norerately resistant; R resistiit to itist; MMV - resistant to nmungbean mottle
virLs; PM resistani 
 t to )owi ery mldew: MYMV - resistant to iitilg leanyellow mosaic virus: CR 
- resistant to charcoal rot. 

http:Olothelit.ly
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ihree culivars, ,aneasa, antid Nurti tShanti, ttVi MLed tie check in the spring (Fable 9). wever

in snmmer, six of, the nine cultivars iClded more thain [he cleck. 'lie seed si/c of cv. King \,as

significantly larger than thlat of fhe check. Better snchronilcd Illaturity 
 was also noticed in the six
 
cultivars.
 

As with last \ear illall the xildt'rials (2\2cpt 
 illRI cond ut1.ctd illsUnm11e2r. nmnhCr of pods
 
per plant had a highly sinificauit 'orelalion ilhyield. I-Caldless of platlting scasonl (Ivaried 
 oI'l'll
 
0 27* to ().82:YY) 

Table 9. Performance of released mungbean lines in spring 
and summer 1985, AVRDC. 

AVRDC No. Local Name Yil 4) DlsLase'(t/t 1st 10O0-Seed 

iir J 
V 3476 BHinlla ,,l 1.1. 35( 2.05 79 VS VS 52 
VC 1163-D 13l1IM . _ 1.54 41 1.98 67 MR MS 53 
VC 1973-A Shlailhti 1./. 21 1() 1.91 80 MS MS (31
VC 1089-A' ASVI ( '8/Mieym4 L.10 4 0 , MR MS 51 

-- S) I)Itai.st CLS PM Wt (g) 

I1) SO 
VC 1131-B Ty1w I! 1.52 21 1.90 80( HR MR 51
 
VC 1628-A IIaan 
:13 1.54 .'.18 1.,8(G /I VS VS 59
 
VC 1000 D" Statle) 443 1.50 (01 1 7/ G4 
 MR MS 53 
V 2773 Null 1.77 1 4i 1 0 (34 MR MR 33
V 1388 King 1.41 1.64 1.53 14 VS MS 67 
VC 1560-D (Ck) 1.44 18 1.6 1 (2 JAR HR 58 

Mal 1 1.56 09 1.83 73 54
 
CV (5) 12.2 9/ 10.8 5.0 6.0
 
LSD (.05) 0.28 
 0,29 0.20 1.1 3.3
 

CL S CirnO lprih-'? 'pkll, I'M )((,')IPIV I)1hh(1,v.
M? )Iulh1tly w(SIt,441i MS (moderatelyItl? V'i!;isl~~l~Ihl higthly lw'm~lallt: Voty ,,H'IelilhdH , Dkil "('( lc();111 

Conclusion 

Selections \sili hih yrield pltetntial cotilbiind \vitli resistance to CI., and Pkiand having Dieet
 
seeds.,l'ss sclsili\ilv to phtohperiod. and diflercit ,Ced coal lustr hasc heen identified: however.
 
ifilprocll is needed l3w s,.iclhrlmi/cd m,,leeriev and licase resistMcC. "lih
hig,hly sililcant psilive

corrclations betwcn minm1L.-r O1" p4t,,pe'r ph lt and yield intlicated that trait" initllieiciie io-rC pod,/plahlt

1tS be emphasize inbreedindhrCCdil, to ,seed eld.
ill i itlort\ Se 

Evaluating Mungbean Breeding Lines 

for Disease Resistance 

Introduction 

('Celcospoma leaf spl (('I.') lindl pwder iiildcw (I )are tile.tnlliipir diseases contltinon to
 
il -t of, Ile m hti tl-ertwi le4r.a,. 'l'otl 'Vcl) dIisasC -rcsistlanl lities and idlitifv so it'Ces o1'

resistance, all the imcedilw, linCues uwee\'altllutdl unde1r v\a'iouS yield trias,. and selecctled accessitons 
wtere rtititlel, C\'tluated il dil'rcntl sei',ts, . 

Materials and Methods 

'l'wo hutimrCd :1t1d fliift y hrCdhig lines and 19 accessiots illsprint,, 33) hrceding lines and 7 
a'ccessions in sitmner. aMid 319 hreedin.g lilies aid 03accCssions in fiall were evaluat'ed in a disease 
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nursery. 'he phatings were made on 7 March. 17 Jul, and 13 September, respcctivcly,. fach entr, 
was planted in a single-tow plot, 2 to 2.5 ii lon, and 0.5 ill apart, with two r-Cpliclations. Susceptible
cultivx+ar. V 1944 in sprine and (all and V 201(0 in sulner ws planted inl a hand I il in width across
th'e t'ows betveen to columns oI tst ilnes. Rcsista',t checks, V( 150-I) inl spring and V 2773 in 
stm nellr nlltIll \ kxrc plaited in ' ci ,\ I\i ( ., 

('1.S \as rated in ,uttcr and 1il :'Iid PM in sprmig and all under atril epiphtotic Ctnditions.
'Tlie lines slhowiug rcsitane belterl HaM the rcsistalt check weC,:rCthan oI considerCd hilv resisIianl 
IIR. 'hose which l)CrMAICId ,ilnilark to the rcistamt check werC dRItilicI as nodr resistant 

(MI. lilus which ,ere ittlruinctliets.c h ccn the resistant and sLiscCptIlI checks were rearded 
as iuodl-raicl atid those,',sLSCeptilC (%SI. with perliunl, ce sititilr to the susccptiblc check were 
classiliCd a, Cr ',stccptiblc tVS). 

Results and Discussion 

recdiin2,it, h23 linies and six accessions eval-atlCd through thrlel- selasons, seven hrecdiing
lilies wecoisistcitlv rated as hihl,, resistant and 80. Is mtoderate to hihlv resislant to hoth CI.S 
and PM (Iable I('1. [lie seven r.edine ltllL.sliilt rlesiltllit to both diseases care listed it Table II. 

Table 10. Disease ratings of 238 breeding lines and six 
accessions tested over three seasons in 1985,AVRDC.
 

PM CI S Rling Tti
Rating FIR MP MS VS 
HR 9 6 ) 22(0)
MR 13 58 3:)(1) 5 108(l)
MS 6 38(t) ,40 12 96(1)
VS () 2 6(l) 4(3) 12(4)

Total 2(3(0) 101)1) 84(2) 21(3) 238(6) 
'No m1)irimth Pi'l ir, v- , , i 

Table 11. Performance of the seven breeding lines highly resistant 
to both CLS and PM in different yield trials. 

Selection No. ,iloti,lge Yield (t/l1a) ' Ist H.' Yield
 
,;I 1ti i1)(1i11 sp sit Trial
 

VC 3528-2 3 13 2 1' VC t 560D/VC 2)3.A 0.9 
 .02 t16 68 42 AYTVC 3543-2 1 1 13 VC 2/72A/V 2530C 0.81 2.65 1.1(; 85 52 IYT ,
VC 3732-33 3.1 1 Shar ihiii /VC 2530C ().8/ 2.31 1.59 /3 44 IYT

VC 3748-3--1 13' VC I 562A/VC :251 2A 0. / 
 2.0)6 1.42 91 50 IYT

VC 3149 1 1 3' VC I562AtVC ?1I9A .1" 
 1 ()1 1.29 85 48 IYT

VC 3854 2B 11 B VC 3 /49/VC 1(i ?MA 1.4.14 
 1./8 1.61 45 8 PYT-IVC 3868-21.3 111 VC) I 60D/l.aghi ,r ? 1. )O 172 1.46 49 68 PYT-I 

1/1i,lk-ih1,llVe-!l"ho 'Iillive
to lphohlperio~d 

Conclusion 

Inproved levels of resislance to (LS iiand/or PM have cen incorlporated il IIore new breedine 
liles. A hreeding p toograttincorporale both disease resistance and p otpcriod-insensiivitv swill 
be emnphasicd il IheIle uture. 
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International Cooperation 

During 1985 we have distribuled sced packets of 824 breeding lines and 428 accessions to 67 
cooperators in 23 count ries. 

Ecuador. Ing. IlCeto0lr BuCstlan R. reportCd Ihll AVRI)C nitngbean brceding line VC 1163 was 
released in Ecuador" in 1985 and nlamedt.1tcv. 451.as oi'lich 

Indonesia. Two AVfR IX' nunebCan lines \ereC VecasCd as cVs. Gclatlik and Walet in 1985.
Two sets of 14 AVRI)( 11n1ln11bea1.111 lines and one local cleck cultivar wcrc evaluated at Palllsar Jillat
and Citayami in May and Oct or I984, respectively. len lines in Pasa,ir Julliat signi fiCantlv OLtyielded
the check cultivar Bhakli. In ('ilavan. onill\ V(' 2768 A signii fi ntl Iut. iclded 13haki'('able 12).
Mrs. Rivanti Sum augg.tlC also indicated that 12 of tihe 14 AVRI-(' breedin,, lines were resistait to 
Ic l'spot discase. 

Table 12. Yield and 1000-seed weight of AVRDC mungbean 
lines grown in Pasdr Jamat and Citayam, Indonesia. 

AVRDC No. yield 
Pasar Ja it 

I 000-seed vild 
Citayam 

1000-seed 

VC 1560-D 
(t/ha) 
2.05 

wt (g) 
54 

(t/ha) 
2.03 

wt (g) 
55 

VC 
VC 
VC 
VC 

2307-A 
1628-A 
1000-C 
1482-F 

1.89 
1.78 
1.74 
1.63 

40 
53 
52 
48 

1.52 
1.91 
165 
1.56 

40 
54 
53 
47 

VC 2768-A 1.61 58 2.69 57 
Bhakti (Ck) 0,85 58 2.01 58 

Mean of 15 entries 1.47 52 1.90 52 
CV (K) 18.4 14.7 
LSD (.05) 0.39 0.40 

Iran. )r. Icltroo,-Sadri. Ministr\y of' Agriculture and Rural l)evelopmc nt, S.P. I.!., Karadij,
conducted a yield trial with 12 AVRI )(' 1nigeaii lines and two l;l cheek 'ultivars in s1uirine
I98. Local check cultivar Goli priduCCI the highest yicld o I .6' t/ha. VC 1973 A was the otily
ColnparabC line which produceid 1.53 t/1ha. Another check ullivar. Plartoe. was tile Ihitl hiehest
yielder with 1.4)l/ha. ('\'s. (Goha- aiid I;arth \crC included in oul ri-cplasin collectioni on Jutne 
1985 and will be used is paritnal lilies in ol brCCdine pruierani. 

Pert. I)r. Marco A. Neciosup (.. pliit breeder, INIPA-CII 1. (hiclayo, reported that V(
1974 A yiCled 2.21 Ii-ha. 87 ' of which w, otlailCd '0ni the irsl harCst. V( 1)89 A wroducel
1.99 i/ha, 09"7 of, \\hich caime from [lie first harvest in the 1984 trials. It is cOisidCild Ir relea.seC
because ofl its Carh niaturitV. big seed siZc. and resislan.c ito p10n\der\' inilew and viruses. 

Philippines. Five AVRI)" iimunebeai.u lines werCe Cvalutdlanl d 1hreC shod\'Cl yiclds sitilar 
to that of the check cullivar (Table 13). It anolher set of, idizht AVR)C lilies tcsted aeainst three
local check cultivas b\ Mi. Mariano ('aute at 11Icmnit'iLat . Tlariiiidad. 1,011r had viclds coiparalble 
to that of the check clihivar (Tiable 14). 

Thailand. A series of yield trials \ ilh AVR I)(" iiitgcan bccezing lilies were conducted by
the TOP/AVRI)C' I.egntn Program. The 'Thai national cultivar U-tlhonm I IAVRI)C accession V
3404) was used ias check in all the trials. Statistical analysis showed thall line of the breeding lines 

http:nlamedt.1t
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Table 13. Performance of AVRDC mungbean lines at IRRI, Laguna, Philippines, 1985.z 
AVRDC No. Yield Days to 1st Pit Pods/ 1000-Seed CLS PM 

(t/ho) Flowering Ht (cm) Pit Wt (g)
 
VC 2768-A 1.60 29 57 
 10.0 65.3 2.3 3.5 
VC 1560.D 1,55 31 51 15.3 69.9 1.5 1.5
 
VC 1973-A 1.54 30 
 61 12.0 72.1 4.2 3.8
 
Pag-asa 1 (Ck) 1.15 28 
 61 12.3 (2.3 3.2 3.5 

Meatl of 6 clitrlis 1.49 29 51 12.8 67.5 2.7 3.1 
CV ( , 	 8.6 
LSD (.05) 0.23 

/SovW 1 a1J l (18i}hirv"-,h'd ]9 2,II' MIrch 1985).plot ',1/ 12 I1" (4 tOws X G) II X(.5 1I)'hiilvestled 
dW, G110 i W op' ,313ih 11111. 14 13N. ) st)wsiis ii ing,torigiml,(hI leovatiol23 

ir,llntall (hHIIIn , (:JOI)- t l .)8 / 11111 :toopf-nni A niInio , M l ,, f, Sytl l rnogrw IRRI.C' rSl ic. Ir e i,. 

Table 14. Performance of selected AVRDC mungbean lines 
at Benguet, La Trinidad, Philippines. 

AVRDC No. 	 'ruInh ft, SPod/ 1000)Seed PM 
(t/h ) l Pod W t (g)I' ,11 

VC 1482D 1.65 )4 0 . 61 3 
VC 2755-A 1.41 i 4. 6.A 59 4 
VC 2764-B 1.27 I/.0 G.0 59 4 
VC 1560 D 1.23 1 C. . /.3 54 4 
MG 50 10 A (Ck) 1.22 31.0 9.0 61 4 

Me;aii of II efritrle 1.22 21.3 6.5 56 4 
CV (,) 26.9 
1SD (.05) 	 0.57 

sigl en tlvsltl,' lde1Nthe eheek illl ih elite01 fi lC iiie'ed \itid trial, IlhlC 15). Il(m\..ever. in the 
iitern (ienlC \ icM rijal,,. Ii\c lifes plor lin. elttr \\is hior .11 I ,'V[10).h mor ;. 


U.S.A. Nit. 1.I..hJoliil"I Il of Siamra ieLiu V,: 1C\ \ I illI : (I..il)oI rLd 11h,i l ) p I iiI]'-' A\VRID(" 
lines were es'lUailaed ill 1\1 Io\\ plot,. Il loi, 5\ iihhrc tiiCnlltiin i,. Nonel ie .\ILV I)(" line, 
yielded nieIhau ileieck cili:r 112l I . niiiCMiiCIIl 5 ,IClIClc kc hutI\ Ino wicn, 
yieldedI I *,9 ha. I leM C C. V(U 21)1 1 .6/.0,,I ha1 ihas t11ik(I o oneC \cckICAWIC 11lh CLren 
Carlier thal I 1 1\1 I,'X'; 

International Mungbean Nursery (IMN) 

The 121h1 INN 0ni',itCd Of ',i\ccicd natioinial culli -sand 14 .\VRI )( bree'linh , lies. A tothll 
of 67 sets werc disoiibitlctl it \\Li Ci\ C31 Colillie". I)a;; iCeei Il ill"-Io:o e. r min I .'CLIIIII'iC,. 

w hiCh didHotLli\e iCid iie u f 2L) e 'it , -2 I o at sone of iv .\ dala . [ l ie ,,iCIdthe iueoer i \\as 

1.)91 /ha: atid VC 27 ' IChi,'hCit 	 he hihi',lt as eruiC8.\. also .ieider il IIlI thi IVNIN Irials. pr le'ed 
yield of I. I ,,h). 

Seveit AVRI )( iedin, li,, ,I (C 2708 .\.V( 1)7 . - ( 27I1 \ .V( 270-4 A. (" IV 2' .\ 
-2523 2708 IIowit pcrliuiiied th l iC ,ie -iaiiI al itj,i 

of II Coli_'h ii. ,lriea. the CeV iu. il,,o 

V . A. and V( 	 ',.ie lMIIW L si\'trV 3-470 \,hi,.prodICCd 
an asV erac I. I tha.Ill I rui,n South oCal elteek V(" 1 47B. an 
A,\/RI) Ireedine line. prFodCCd the tihCst ield. 'liittclan iClds of the tojl three 1i-1-iCldine 
entries and their Miean discasC ralittes aleaCh 1oCatlit aic shMlin In [able 17. 
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Table 15. High-yielding AVRDC mungbean lines from the elite and advanced
yield trials of the TOP/AVRDC Legume Program, Thailand 1984. 

AVRDC No. Yield 
(t /ha) 

Il I st 
thrvest 

Pit Ht 
(c:m) 

DF" Pods/ 
Plant 

1000 Seed 
Wt (g) 

A. Elite trifl 
VC 2 764 C 
VC 2120 A" 
VC 2/47.139-3B 
VC 2520 A' 
VC "2/62-B-4.5-33 
VC 1210 A-1 3 
V 3.104 (C(k)' 
Mear of 18 '1ttes 
CV (1) 

3.21 
3.19 
3.14 
3.11 
3.09 
3.02 
2.49 
2.88 

16.3 

68 
7O 
67 
65 
(65 
64 
71 
71 

68 
89 
80 
67 
73 
63 
85 
67 

33 
35 
31 
35 
34 
33 
35 
33 

26.9 
26.5 
20.5 
35.2 
30.9 
24.4 
24.7 
30.0 

54 
54 
61 
50 
59 
64 
71 
62 

ISL) (. )) 0.90 

R. Adv,mli tl ltttl 
VC 1,18' (:1P) 1213 
VC t 19P) . 3 
VC C)/13 [2 21B 
VC i6,3)A0 l 102K 
VC i2/718 3.1RI 3 
VC 2772 14 213 l12P, 
VC 14.182 (1 I 313 
VC 19/3 A ((k3 
VC '2 2 3 1) 1 :'k 
V 3,1) (CIO 
M.a I of 16 (etl , 
CV (") 

3.70 
3.67 
3.42 
3 31 
3.15 
3.14 
3.12 
3.0(6 
3.)00 
2.8, 
.3.11 

1:2.8 

71 
67 
73 
70 
64 
67 
74 
71 
59 
/0 
68 

66 
81 
76 
89 
85 
72 
67 
79 
72 
98 
76 

32 
34 
31 
34 
35 
35 
31 
33 
33 
35 
33 

22.7 
22.2 
25.3 
19.7 
19.5 
17.8 
23.4 
21.7 
26.8 
20.6 
22.8 

58 
62 
62 
66 
64 
67 
57 
75 
70 
74 
66 

t SD (.0)) 0.8 / 
Days, ti)Ia tI!(,1urFg Shiy s11'wed coal 

Table 16, List of AVRDC breeding lines yielding over 3 t/ha from the intermediate 
yield trials of TOP/AVRDC Legume Program, Thailand 1984. 

AVRDC No. 

V(C 274:2 1(()I I :) I 
VC 27'/8 18 (1)1 2 
VC 2i)) .1 .1 2)( 
VC 21621) 613 1 21,1101 
VC 27199 1H,8:3 
VC 27iG2 8 2119 2B3 
V 34(04 ((k) 

Y il 
(1/1;i) 

3:2 
A 13 

3.0 / 
3.O1 
266 

. 1,;t 
I It'i1 

69 
'. 

/k0 
63 
65 
63 

PIt Ht 
(ci ) 

6/ 

/8 
68 
75 
91 
17 
96 

Daiy, to 1st 
FHIowt iit , 

32:8 
3% 
32 
33 
36 
35 
34 

Pods/ 
Thrltv 

26) / 
20.5 

.8+ 5. 8 
33.3 
22.5 
19.8 
13.0 

I 000-Seed 
W t (g) 

78 
56 
64 
54 
50 
61 
72 

Mean of 

CV r.) 
20 uittles 2.86 

8.1 
67 75 34 27.6 64 

LSD (.05) 0.39 
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Table 17. Highlights of the 12th IMN results received from 16 locations in 14 countries.Location Country 
 Mean Yield Top Three Highest-Yielding Entries(t/ha) 1st 
Yield (tha) Mean of Disease RatingZ2nd (Ck cultivar) CLS PM3rd 

others
 
Yezin Burma 
 1.35 VC 2768A (1.69) VC 1628A (1.66) VCChatham Canada 1973A (2.61) 1.07 (Yezin-l) - VC 2307A VC 1482E VC 1562A -AVRDC Tar.%an (Sp) 1.43 V 3726 Bact. Blight 2.9(1.83) V 2984 (1.80) VC 2768A (1 78)AVRDC Taiwan (Su) 1.73 -

VC 2764A (2.09) VC 2750, (2.08)AVRDC Taiwan (Fa) VC 16284 (2.08) 1.35 VC 2778A (1.64) VC 2719A (1.57) VC 1973A (1.50) 
2.7 

- 3.0 3.3Kupang Indonesia (Feb) 0.76 VC 2719A (1.23) VC 1482E (1.18) V 2010 (1.10) 0.68 (No. 129) 1.2 -
Kupang 
 Indonesia (Dec) 0.63 VC 2719A (1 28) 0.34 (King) >VC 2523A (11.26) VC 1000C (1 20) 0.41 (No. 129) 1.0 - -
Suweon Korea 0.62 VC 1OOOC (1.24) V 2984 "194) VC 1973A (092) 0.14 (King)

Sarawak Malaysia - 3.0 - MYMV 2.4
1.57 VC 2768A (2.11) VC 2778A (1.92)Khumaltar Nepal 0.25 

VC 1628A (1.84) -
-VC 2523A (0.42) VC 2750A (0.41) VC 2719A i0. 9 0.39Faisalabad Pakistan 1.0 1.2 MYMV 0.41.86 VC 1628A (2.49) VC 2764A (2.39) VC 2768B (2.35) 1.33 -

Lahore Pakistan (Mar) 0.25 VC 1562A (0.45) VC 1973A (0.45) V 3476 (044) iV Niab ,iung 28)0.23  _
 
0.21Lahore Pakistan (July) - V 2272 (0.57) V 6017 (0.51) VC 2719A (0.44)  - - MYMV 5.1Los Baros Philippines 1.08 VC 2768A (1.35) VC 1973A (1.27) VC 2750A (1.26) -Laguna Philippines 0.49 4.6 - Virus 1.3VC 1973A (067) VC 2764A (0.64) VC 27688 (0,60) -Nan 2.3 -Thailand 1.14 VC 2768A (1.58) VC 19734 (1.50) VC 1628A (1.41) 0.85 3.0 -Gonawila Sri Lanka 0.42 Virus 1.7 o0VC 2750A (0.65) VC 27554 (0.65) VC 1628A (0.60) 0.48 - _
 

Kilosa Tanzania 1.65 0.46VC 1973A (2.07) VC 2764A (1.82) VC 2768A (1.80) 1.9c' (IMARA) 2.1 1.6 -
Potchefstroom South Africa (1) 1.36 VC 1973A (1.63) V 3726 (1.60) V 2984 1.66 (NURU)(1.57) 1.73 (VC 1647B) -Potchefstroom South Africa (2) - Virus 1.61.58 V 3476 (2.22) VC 2768A (1.93) VC 2307A (1.92)Texas 1.30 (VC 1647B) - -U.S.A. 1.27 VC 2768B (1.80) VC 2755A (1.65) VC 2768A (1.60) 1 80 (Berken) 

1.46 (Lincoln) -Mean - Virus 1.441.09 + 0.12 
z0 = highly resistant and 5 = highly susceptible. 



Mungbean Entomology 

Screening Segregating Populations for High Yield 
and Resistance to Eeanfly 

Introduction 

Iniautumln 197 ) three inun heal accessiols were 1Otrid which had a midcaerate level of resistance 
to beaiflies, nlainly ()phionryia pias oli (1)iptera: Agroniv/ida). In 1980. 1981, and 1982 AVRDC 
mungbean breeders iade a scries of croscs invlvin onc heanil v -resistant accession and high-yielding, 
disase-resistant hrecdine lines. In II985 F4 to F8 poipuhltios involving all crosses were planted. We 
hIll cd and advanrced iccration il one cross, irade selection lor high yield in another, and sele,-Icd 
for beatily rcsistancei the third. 

Materials and Methods 

The land was rototilled, applied wilh basal fertilizers, and worked into 0.75-m-wide beds. The 
seeds were sown on top of the hd. Each plot consisted of a single row of various lengths, depending
uponllthe na Lure of'theCx pCerriirentl a id the attnoutii of seeds a\,ai lable. The seg regating materials screened 
during 1985 are shown in 'ahle I. 

Table 1. Segregating populations screened in 1985. 

Crosses Generation No. of Entries Remarks 
1980 F8 95 Selected for heanfly 

resistance 
1981 F7 52 Seler ed for high yield
1982 F6 59 Generation advance 
1983 F5 59 Generation advance 

1. The selection fbr heanly resistance was condutcted it a ihrece-replicated Irial, wilh each entry
plared itt a 5-tn-long single row, Four weeks aller -ertinatior, we uprooted 30 plats, CLI their 
stenls, aid recorded the rrttrrrer o1' hCarIIly larvae aid pupae Iound inside, as Well as the nullber' 
of plants wilh visihle harrlly darnavc.2. fi tile selection For high yield, ruth entry planted a 20- -h g At pod setting.\as ill ro w. 

and harvest, in cooperation with hlic rlitrrnbc;in breedir, stll', vc examined each plant carclly arid 
selected those that Il I lar nuriberiI pod>IphlO higgCr seCds, ad eid id urn iliri inlulrrity. 

3. In two trials to advartcc thie gctrcrationi, each entry was planted ii, a 5-n-log rv. The crop 
was raised utlil halrvesl according to custolia-rV culturatl pHrilices. excCpt thatlI 10ol ir.scticidC 'is a)
plied. TIis ettsured thie seclin I0r icartily resistaice tr higlh yield utnder ratural hearilly inf'estation 
il tile field. At harvest tile seceds w\crc hulked for use it the furture. 
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Results and Discussion 

Selection Ibr heanflv resistance. '[hle eh1ntrieS nleIndcd in thiS trial erl sCelectd Ilir higil N'ieldbase,.d on Si nl-lgfllrit clracterikti,: in anttmn 1984. ()1 the 95 e_'ntriC teStCd live_' had con parahle
helaill daa.c atsthe resistant parent, V 4281. All the entries \crc ,ini 'icaiitl Ies daNaed than
the snscepltiblC p',arenl ('l'able 2). 'The rinub'r o insct, lhiuld \wilhin tli stem,,, as \Nell as beatilh,damUna d plants (\\rith ilnscts ,, nt r ttal insect milnii,,e_,rin the l,,. resistant entries were sienilicantly 
Ics lhan thoseIC in the standard susce.,-ptihle, IMret V 218-4. 

Table 2. Performance of selected breeding lines 
for resistance to beanflies.' 

No). t mtviw [D,1111lg(,d Pl,u1it.Entry No. Nol ),Wi ) wth ,,Uit'l( t t'tll 

F8VC28,:3' 'ib 38(h 1.; ) (0()OI.) 0,
F8-VC')8')' 1() .1.01) t 52 1,1 () (32.2h 

A3F8-VC2830) /'I I I 1) .' 1,58).9)
F8IVC 2g839 t" 2,31' (65 ci 
F8 VC')Wi 89') h4 1 2"2 ( i 58.99 
V 1)8 ' 1 0 (1h 8 , .I() ) 58.8)c

184, 1) -i L Ait 84.4iuV ? p'l o 1 1( I J , 1 ~ l. 4,"4 

T' I Li.t hCi tllLLI ClL't, h, itl"1hdll L"ict+llil tl'll hil l Id\ ,i i a ,,d p lllts \- ilh h,'.inlly larvel 
M u itl; iMlst .. l, iliill, Otwi lnt'.lilli\ lml a tlihliti I;,Ithi \v,hi: liLiii.+, , dtl 10 the laVrae illthe 'irl\ il',kitr,. IhIL,' I Lt" llill IlL ,- iL' 'I li ill Ult I plL-il( Iti , i I tri l i li, I ),(i ,,l ii. s.t 1lli ler,
:1j1ulltimiii'i;Pt , l,' I th,Hu ,, il l l u lli L' 1',C\ lhtlite',. .. lp,. iti hie" %kill be tlisttihilited to 
t +h1perihir,,. 

Sclcli6 i yti.l Id. Iie Citl K", i,,'lt litl lths, 1rhi NM i It',,t bulL ) ill) tiI17. lij;,,eI ti Ilieriii.!dte ;11n(1d ,tI'llll.'. . eii I", '4 LL' i, 'Islhl hir ,.n lira. . A tI IrCM \ hillI \, IIC'l,l llti)l0t 1 I1 l. IM s ,\ CI.
r-ipC. IheC et. ries e,Ir, tuiticlh IL IL'td iM hIl' I_,,, d bait) d t ts " i ,ld , illlottiL'ilis i) i1tli,\ Iliilplaint . 
h ) 100 pliiils Lit .ILt. Il, ,I,,I hi',L, lh,t ,,). \k 11,Al\ LdIMth Ilhil , , ill h uu1tilipli ul in iriu.t 

19 i8mit plill t ill ;I lt It it t" LCel l il IMi s i i . t iL',t Is-"itelscit 
. (GC+1llNl' ll i MICUll['. l I 11 IthJ ',.I 

ule.'. lhilktd. Ihll, Lil'Ils, \, ill h L pitilciLu lit ;imilili 1980i tit) ,.lL l liiLh i ,ildine plails Ilf *C 

t .t' CH l li , %ff,1 , d.' ,1C LI;ilt[d N'T(I,., dit diida 

Conclusion 

TIrc Ililli W)lll ;IWtL+ itiVl \\ Ll t1ttil I(It0(Il .ltLh, i siii, it bejiullic,. ',llMidblCeLlines",is,~ut lilcet "+ue ila-, ) eI lo'0lttui hm.in \ e~_ li\eu hrie.dii+ ' p,l', Ii8' ",t_'.'h~te ,- lines v, ithi uIIttlete.ll. res'istanIce 

antI, baed tMill( sil L' 1i1i ll il AI'l's. lial C a icld otel-11nal hiheal the sitil tlli ;Il ipalelts. 'lhese 
cnitk.LS \\ill he 1pl;iiitl in a serie , o01L iltriils ILICL rLILisiI leIl 0rtigramls.tilhial 

Characterization of Beanfly Resistance 

in Resistant Mungbean Accessions 

Introduction 

Il the It)-798) ,+.,im three iutu-lbeani WLce,iili, v,,crc found v,ili mndclrate levels of esistatnce 
to bCatrllies. With 1h1 Iehel pftulpllant breede.rs. a i,,istaicercc di,-li putiuraril ias immediately iniliatcd: 

http:breede.rs
http:cnitk.LS
http:uIIttlete.ll
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and a yIr later, a.SalliII]-scalC CseaIrch Oil the Cliacteri/ationll lr'.istalnce lliluhallisll was started. 
Outr lahoratry l'Ced in- trials with t, o polyphlaeos i'secis ill (I84 indi':ated the poIssihility of anirhiosis 
as the resistance chanismil. Since. hcau e of the11 irls,,ct charac.teriStic v, ay Of e'edIin., it is nt 
possihle to assess the amt hiosis of thes. lcetssiollns to hainflies dirctl, in ]985 a IvtailCd lfiel study
Wis ConductL to0,.'t ilatleast anl ildirec't C%iLc- Of thissitihiosis. 

Materials and Methods 

1 :01 

wide hds. TIhSC he(, Ssere titliehr dis ei ilttO I )ut-min 


A parcel OfllIiLd assl frit ra ,of fIj-LIrtI'n= iseCCHiid" [Ise %as rI',tItillvl aird ssrrkeld into 75-cm
pots. SCeds th 11ree heaiE- resistalt 

accessions (V 239. V 1495. andl V 428 ) and on tiisp,,Ctlble ,ccssion Cr-Csowi is aIa IV 2184)

silel- row on atch bed. :l ;cccSSrou,, as sos n i l nls\
l)aC, ' 0[r selct'hld lihts, clro-'le ws 

loill ,,lraised for five \.-,,, rL 1t cIslthiiar\ +uhttlllpractices. thait( iinsecticidecep l was Ilsed. 
IhirCe and \e O(I cih 

the stlmS ai d (tllap ts1', 01 L;Il, lir. irirlble olt Ir(Itil\ larac lld M aC fo1ltd illnsidC ciIu'h Illill. 
.1s, well is I riiilII C t fl ats ill 1 isible hea ls] \s.terlc. re cded. lireI inic t ht_)r alid 

is\c' ss ,, ielLsl L IIIHI InH . \,C l1 IIIIO t PlantI I lllsteM pi1t andl1c-ntltOICil 

t, 1lilli',l,,;. biell1 

plait dairia - dtl a \sCe c alial\/c' h-\ I)trilr ll, llilliple la e test.
 

Results and Discussion 

ii t co liti arid plitlll liiII ! lire stilrrit:url/edl ll 'ilht ,. AS ill tile Iist ti rIrurIrIrer nIIO h¢tilly
irr;le ariid pirtpieC I diliit rel ris 55, sieniri-aritls'.II .k slsuceplihleinside, Ire.;iiill\ il ALec,,,s, less I1ill in tli 

eltiivars. Allils ,is i i i titlttlcti;ilti Iln 110 illifeCrt- \st t"ri, tilt11 ,s;Ottclr erermrrti rin.\\i i lhree e A t i 
tie pinrt u l Oiislicl lt' ll; llll Ihe tIlirC'e I sCtiill itIrC sSn0uirS thanst Ofli lr n 55 crC sI,Llrit less Ill M i Ot 


il tire sri clic, k. Ini i11CrIs t tu plants darliLCe
tC'leIht sIstilit ire 0irinilehCrt \ki',i ilisu SiliifiCeiilly
less. 11,. pcbrcctlilie oli t illl iclI plills \% i i ,cItS still leseC C iI idl - ;it ItislCn is likes, ise
 
sieniliti-'rlls ' I 
 h inless csIs illl 11c1c111ii ir stlscelutithl il,_,. 

Table 3. Characteristics of beanfly infestation in beanfly-resistant 
and susceptible inclngbean accessions.' 

Noc kiirvl ahlw Dl l ,,
 
AC.I% iI WA i V iW
I 3, 

, VAF SWAt I VVAF I "WA[ VWA WA WAt 1) WAI 3 VAt 5 WA-
V 2 ,184(S ) .,I l i , ,I o Y, ,t 1 l1. . 'I , l t . 1 ,l (,i i F5.7 a
 
V 23M3)( (N) ,S()1 8Iihh 7, I , I Ill <- I HI '"
) Is 'I lb <11' h 37.6) h 
V 3 4 ( )rr 6 ir i- iri)i ) f,,n t I Ct)I I cr lri ) , iwi1i i fi r is it I ) 3i5 5erV ,I' I 1(R -) -l 1)h h (dli .1 t i )!;, 0> ) 1),: :1]1 ( 1<)h1) ,0 l ( 

,r[e ita t ti mi111.; iss s wit tit is 'ritri n ,iiilc, I T. f"i irr i c J1 8rt) Aintilhfee irri., 
t rir w riit die)i I( h i I .II ltoI vt -IIcI i t hireI IIIll Il -aelI IIhihr Ipl IIl 

tiss It It II p Iat r dea o f tirI l ir a i ornd l .!11 


sI) ifnII i I1I I w irtl Ir rhf l di I raced lIIiIII ly 

I dr, rare eIIII b Iitphir d irt ;I ) r Ieti f aeIf lIO~~hill W l m..t, t r wr lllAI ,, (, -,i+l 

rc i iltit uri' t ire (-v llii', I il rilsl lls. 'I I lis Ibearlfill ill -CCs lr' ll.. llltl fn klilh,[ihe. lrivat.c (liut. It \t,;l ],liti possil1 10 tlisliliI2 I [l IhutC'il C' r ill-- l I I 1)1hi11l i"ll- rI-iih-OIC' (1hilii112Cdtresistn rcssror. IrIic Itllsat certaIllboirerrunCa;I,0Fa~cts nidctre sternsIiiII1res CistalaeCesIrrNll ,slit-. Th t-' irt-iiililtiic, ui.;lhl of l i llr.%,le 'ihl liiQ \6 1tli lilt r it-t-'kl r;tilc ofl hiI\;it- I),L':l.'llill 7 l UPLiPI Ill 
IViSilll t-''- iCCSi i I(tll H M t-'Cllili ll h t-i iit'i ilI Iit-'lls inlsi(I ~ Ct1 hlls l (lle "fl'l)",Of I-CSISli l lC 'l.,S.iOIIS 
ilrc d~iliholC, 1il llit-h'lk l tarv;ic,. 

Conclusion 

1(2iMIlrl ) three InU1i, acCssillis \Cire Irrind resisiit Io he'arnfli . A (etai led Irs'nestiiilli 
Of inscC't deeluuCiic nt ail tile inilire of Iliit dairraLce in rCsisllant arild SrrI)ihlC accCSSioIS indicaled 
thit certain Iimucirical eleimeints ir rsisant phln idvCiCl, a'fect tie devchupllicil o1" hailis 
inflesting thiese plkinis. 

http:ieniri-aritls'.II
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Screening of Mungbean Germplasm for
 
Resistance to Asiatic Corn Borer
 

Introduction 

In recent years, Asiatic Ciorn oi)cr, Orilria./ilramialis (ILep idhiptera: Idyraelilc), has become an
important pest of illngneealn in Taiwan nd clsewlcre in Asia. hi Taiwan this pest attacks multlng1bealn
inl StmllellCr and is pIactically absent flrom early autltnll to IltC spring. The insect larvac bore into 
stems, branches. ilnd podLts. As ICOn)SCtilcncc 0l1 its dImLa, thle pknt is weakened which resulls in 
wilting of' the shoots. Larval cedin insidlirect ield loss. In 1985, thre ,we 
screened part of' our jinghbean gernplasm for resistance to lhis pest. 

Materials and Methods 

0I I're'qntCniA !-ihparcel o1'klId awayV Ilin ite ae'CilS iInsCCticidC LsC Was rtio[tillCd, applied with
basal I'crtilicrs. and \orkedl inlo 75-cm-widc beds. 'lse I'htds were further divided into 4-in-long 
plots. The genlalil ichded illud this scrCeing Coiilprised 2.0001 accessions and 159 briledig line.sl'roi the AVRI)( ' Inil'iln breding proltrm. Seeds of' the 2.15 ) enlrics were plalted in Isingle
r'OW oin 4-1i- lonlg ipltits. A cery LI rowvs ofI n bcan., 0ie row 1"corn was planted two weeks
 
allead of, innnl gbeal.
 

Six weeks ater tle ,crminiltioln 
 of Corn, eachiCorlnl plalt was ilnociulatc with liboratory-reared
Asiatic corn borcr ptipC. The ilISL-c illlfcstd Corn1 lnlts IcteL as atsOLlCC for /\.iillic Corn1tborelr
intestation of, limmng]can plaieitCte\'Ceii corn rows. By ite tili 1itstiLllgbeili entiries flowCrCd,

the Corn plan s \wCrC riddled 
 with borers which ,ssuic(I a illifolill iil'estltioln ol ilnnebheall. 

Seven to wci ar criililialionalit weeks ft \\C illa the first Olbsi\tiofllor plill dLImage. Illeici
 
entry we recordeL l Ih1Lliiimibr oI illsecl-daiiiagwed plaills and totlil numiib'er ol plamils. Insect dallige

ciai bC cisily Iundcd by the wili illad loll\ili in I' le affect Iid
biic'h aiidthe collecCiol 01' Io'frSS
 
alrLund an etryII leleil lie stein. '[lie l_,clet.,iitgc of' diiigCd plaiiits recoi-eL
a\ils f'or ilchClitry 
in the e.,periii.i . 

At hiarvest, \\c ,aithered all the Ii)ds ail ICrcordCd the iiiui1ibeCr atlild i)is Imr(4 dm,iahItCd total 

each accession. Coiibo(l 
 lImagl to thle pods Canbhe judged by thle presence of, fecdine holes in tle

poLs. No otlier pod brer orip -eldiiig wals dnrinig the e icsolii. 'Tle crcettatce if
iiiSCCt 1)i'cscitl 

pods dallm ge was calcillicd Ifor cIIh accession.
 
The percentages of plaiiit were ;i'iiLe
aiid pod dalmi' by a iiciii ol lestalisticail isC tile 

inill ilall entries aiid th ilStandard deviatiii (sd). Tle accessions t1hat1hiad insect daliiia less 1tha1n 
mean - 2sd were Coiisitlered hiii slyristant IIR: bCl\teli 1ii.i1 - ISd and --2, .iinili iiieteilyl
resistant WRM)t: iidd betweenciii ilaillIsl. hiilgl"w rCsisilic, (I,R betweel iican and Illean 
+ 2sd, susceptiblc (S aind iore tilln iielii 2.sd, liglily susceptible (Ill). 

Results and Discussion 

The results of' the distribution of ilungheain accessions in various resistance cateCgories, based 
on both plallt alnd p0d diiiaIge criter1ia., ilreSlniiaiiriZLd illFii. I. 

Asiitic Corn borer damlage vIriCL frnll 0 to 0l o(f ( 4%O1 thC Steiis and hranclhes mlilfroiti tolii
of* the podls. OIn the basis of' stii iil briich LiiLgc, IhrCC Were 185 MR. 1139 LR, 744 S,and
91 HFS entries. ii pod daniage, only 1,733 oIftIme 2 15) entries planted. could be evaliled as ihe
others were severely ravaed by the Asialic Coin borer aiid did not hIvC iLs. T'liere were 21 FIR,
210 MR,738 I.R. 513 S,anl 25 IIS entries illIiis group.

The following I) cinries were ioirtcly"l, resistant based onc ii iid branlich daiiage, and were 
noderately and i iglily resistanit bised on pod daiiiage 'l'ble 4), namiiely: V 1037, V 1038. V 12 l6,
V 1753. V 2324. V 2475, V 2484. V 248), V 2514. V 2550, V 255), V 2710, V 2719. V 2739,
V 2988, V 3034, VC 2751-A, VC 2778-A. atI VC 27 1 -A. Tihese entrics will be Studied in summer 
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1986 efeore their incilision ill Ile hri'cedinre )roera 
h'le perforrircc ol 19 cntrics 

and in MR or IIR cateporicsonodl 
others that1had least ins'ct d1r;1at 
initiating the resistance hrecdlin 

1;Ihrttll iMMR categories based on stern and branch daniage basis 
rIangc hasis is surnrrarized in 'ahlc 4. These entries and selected 

h\ either t tiC tNo criteria vWillbe stndied in snnnrrer 1986 hefore 
prograil. 

Table 4. Performance of selected mungbean entries in the 
screening for resistance to Asiatic corn borer. 

Entry 

V 1037 
V 1038 
V 1216 
V 1753 
V 2324 
V 2475 
V 2484 
V 2489 
V 2514 
V 2550 
V 2559 
V 2716 
V 2719 
V 2739 
V 2988 
V 3034 
VC 2719A 
VC 2750A 
VC 2178A 
Damage Range 
Damage Mean 

Conclusion 

Stern/Branch Resistance Pod ResistanceDarmage (,) Rating Damage (%) Rating 

0.0 MR 7.69 MR 
0.0 MR 0.00 HR 
2.50 MR 0.00 HR 
1.11 MR 9.62 MR 
0.0 MR 12.33 MR 
0.0 MR 8.11 MR 
0.0 MR 5.77 MR 
2.94 MR 12.50 MR 
2.63 MR 8.70 MR 
0.0 MR 9.09 MR 
0.0 MR 7.35 MR 
0.0 MR 11.30 MR 
0.0 MR 8.82 MR 
0.0 MR 12.73 MR 
2.70 MR 7.41 MR 
2.22 MR 6.19 MR 
0.0 MR 10.98 MR 
2.86 MR 12.73 MR 
0.0 MR 11.61 MR
 

0 to 100 0 to 94
 
16.75 24.25 

We screened 2,151) rrnInglht in accessiorns for resistance to Asiatic corn horer. Based on insect 
injiry 1t sterns tnl ptods., I') cntrieC were Iasl darigcd. 'Ihcsc entries will be evaluatcd further in 
1986 hbore they are jtlgld stitablC f)r incilsion irr the resistance breeding prograrn. 
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Asiatic Corn Borer Damage in Mungbean 

Introduction 

Asiatic corn horer wkhich ii nets rLirIgean inIall [rts of Soltheast Asia is recently becoming
nlol'c airid illore illilIiio'ta lt Tliwall. Fhis ciild be tLIC (i lire incrCdsed cultivalion ifCOIII, its prinrary

host. 'Thc insect IlII'V;eborC into lie sterns. Ibrnches. pOis fIed on
lld gWelee d ar developing seeds.Since practically no inlorrltalion e.islS on its bitlorpiII-alld ;lttl'Col darrrarlC illntrngbnCtll. illSurIIner

19X5 varios aspects 0Ithis da \\.it"Ia
stulied both in the held aid ilpotted plants il tlhegreeCnhoLISe. 

Materials and Methods 

(ertair ibirNO1Lical uiulrilICICIS. such its vifISiliiiii. %\hiji a;Iiudirect beCinijii Oftthe extent of
illItest;lliol+tirerI;litre 
 iiill pil
Inli 0l" ill'ect dLr ;ira'C 1tigIcib'rll ;llrtS \\ci studieLd iilltr laborietrv. 
t.!reerrntIuSe, iirllIlnd. lt'leh lAra;I oernbort'r , crCollet lldt it ie AVRI)" lntrnnrbearnt_. ir)rt oftlhre t 

fields. Initiallk. tire insects sve rearlled of ill
atificial diet and on corn Cobs, illtie laboratory.

For ie ovipostition ,ui(]. s.,eraiseud runrirtl lhirits-,iil clry Ilit , 
l til thir . IS. 


itiC 

ill irn laits rarleirne 

flrloltwo to seve\le,\cck- \CIC selctedl. o ted pljS ()I' aceiah erotip vere plcedrItoel 

iif I 2i I I scre-, rI a IIbllbII)C 'resl d
\ I SCI C.'IICure'e. II( I iI;II c t I .hlIverirecI ,,ASiiaticC(rn borer rlutiI Vere"K s
released .:ltcAI iside tire cCrilC . l i-S e\pC.OS, uhe rininiber t-il t.es the ll branches.in mi ter. 

leaves, arid pods were recordedLIn a relted i\ wltll.e
.,lst(C d seveirwee"k-\ d Ilplits, inside 01.5 \ (.5

Illnet ,ig'e5" srItldiulI C tiio ipoSitiotl ill
;i11d tire l tire tipper. iriddl., ;rid tIot r tiridotil C plirnt.

l ,%sIr lith'll stu,(l e ipioort- d 11)0 ,,err pod hel-+CIt -rri lll c)ri plain.s c ,rown;IScrtlr+tl'of,Irows 
am Cxperiil riit wvhe're' rio iistlidSet., wer.e LIsCd ;irrdI v\hltC IrClpoplu ilior tf tile ill',CCt;Igw\i'S ntleltCd

by cOrInlintS irleSteCd s, lllbrrtor-v reir;II* .irchithI inscts. lh1t was ti,,sscted op)eln rrrd ohserved
 
lt*th,elocatior if hr; tl and trIie,lhe duvCeIoPIrrerrt;I ,I;ilC 01' Ihre insect present iriiC tite 
 lil s.
 

Results and Discussion 

'lIe results I tie rvipSiniitrl sl\ illtie pcienlihonSe ;are prsenIt illiable's 5,0. and 7.Ovipsiiu~irt was pr iirn on hivt, hut sOrle C1g1 eeirialSi laiti un Ire puods. "lihe insect laid
substll ianliy' mure eggs on th le r thnir(i o ire ripper leat' surlace 'l'abhe 5). No eggs were lMind
 
on tIlebranches.
 

Table 5. Oviposition characteristic of Asiatic 

corn borer in mungbean plants.' 

Plant Part No. [ ggs/Plant 

Leaves: u Appefr 25.3;I0. 

tower !;oIrfiIC 100.3 

Pods 2.0 
Sten and branfches 0 

D~ria are;ir nti;itts fttr ternIoiifu et:iih lh iciite hi(I two plijilts. 

'hiC illSeC preI'crrt.,d to la u'.egs )Ifitire lliat lncatel in) lltupper otenthird t' tie pla t,themiddle, and the bieonlr, illtIht (ord(er ('lrble 0). Ibis prel'r Ce. Curld he rbefllated to tIe presence of' 
nt11,.1gilogea inctCI ilfeted. hl,tire ripper purt 01* tIl plinIt.ponds, which tir' 


lihe insect re
lid lmot Cggs tIn idelr than ()f v mire plits ('l'able 7). Tiii. couiIld Ibe (me to the 
greater ailn rttltti lir.e anp . old l i i wichl ,,, arir ,rih rruucr,nnl ltn tee'dI l itder 
plants. 

Suorll alter Inutiri, the rrraiCs died,. lire lenMiu, lid InrJssCs of rlrilkv, Whitectegs which gradually
turind black irs the iirCtbitiOll period prrI-g,,sstd.F2111., ti w,'hatever plant stlrl'acC theycsudirr'ed tiglilln' 
were laid or. ilncubitioni period was three tin
tive dluys.
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Table 6. Oviposition preference of Asiatic corn borer 
for various regions of the mungbean plant! 

Plant Region No. of Eggs/Plant 

Upper third 89.3 
Middle third 30.7 
Bottom third 8.1 

ZData are means of four replicates: each replicate had twJ plants. 

Table 7. Preferred mungbean age for ovipGsition 

by the Asiatic corn borer.' 

Plant Age (wc, ks) No. Eggs/Plant 

2 3.0 
4 6.8 

20.9 
6 40.4 
7 89.7 

Data are mean; of four repihcates; each replicate consists of 
two plants. 

plants revealed +ihal 
shoots (stems I- brallclcs) in 7 of1'111thecases and roots itt 24Z;.The dattage to the shoot started 
from 33 cm above the ,til stirlace inl Italire plails. A\lliotg dat,'aed shoots, 59.5,"( ,,Is in pods, 
29.4(;( ill the node, and I. I ';;inl theitlertiodC (lable X). It bust hc eiiMphasized here that. ill the 
Case of datttaged Itods, the larvae also fed ill the intetnlodes, hnt Ihe exit holes were at the nodes. 
This insect, thus, ;tppcars to be more a psI of pods ihtati of other plant paris. As a resull of' larval 
I'Cedilng the plant heconttes wcak st tl,, wilt, and at times the plant dies. It dlitagCd planlis the pods 
tature earlier than ilt healthy plails. btl tlie edCls aire distintlV stMllr and he yield lower. 

The larvae of all illstars and even ptupae were found withi the datniaged plant parts (Table 8). 
Ili the *najority the wcrc it their 2nd or 31-d irlstar. Tite pIp were enCouttered 

A detailed su rv ey' 1 111IItr bitetnt tile Asiatic corn horer daniaged Inu111ngbeani 

of the cases arvae 
in 15(,,of the cases. 

Table 8. Developmental stages of Asiatic corn borer found 

within the dissected mungbean plant parts.! 

Insect Stage Distribution (%) 

Larvae: 1st instar 9.5 
2nd instar 33.3 
3rd instar 26.2 

Pupae 

4th instar 10.3 
5th instar 5.6 

15.1 

/Data are from a survey of 10 damaged plants. 

Conclusion 

Asiatic corn htrer is becominog a more serious pest of .ntinghea i. The insect lays eggs on the 
underside of the leaves onuthe Upper plant part of older plants, and the larvae bore inside stells atd 
pods. Plants danmaged in the stems are weakened anl at l times die of infestaltion. 
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Effect of Virus Isolate M-25 on Mungbean Yield 

Introduction 

The criteria used to determin the importance ol1planl palhogens are a wide host range, ease oftransmission by insects or seed, high incidence, wide geographic distribution, and yield reduction. 
The first two have alrlady beten studied for mnheill)an ViILIS isolate M-25, and it was foMuInd that the
virus has a wide htSl range anllong lcguniinons crops an.l is transmlitted hy s;ee.d and hy alhi'ts in 
a nonpersisteit mannsitfier. This study '''as Coi(lducted to deLerinhlji whether inlfction of nu ghean by
the M-25 isolate woul resuhl Ill yieldhI redLction. 

Materials and Methods 

The experitment wias plante(d o IXApril. Three minghean lines (W l1I628-A, VC 2768-IB, andVC 1000-C) oundf tohe Slsceptiie to isolate 1M-25 in a previous screening were tested. Plot size
for each line was 5 x I inand coinsisted of one doulble: row. ()Ine hundretd seeds plted perwere 

row (two per hill). Spacitg was 10 cii betlween hills and 5(0 cim hetlween plants.
sec.s 


"rreatlents ci msisted of seven 
successive inlOCtlations carried oit att heginningweekly intervals,
(i 20 April and uidiiig ouu 7 June. Inoculations were dmone at the1f'llowing planit developillenl stages:cotyledon, Ist trifoliate, 3rd trifoliate, 51h to Oth trilfiliate, 7th tril'oliate, 8th to 9th trifoliate. and
10th to 11th tril')lialt. ()ne (duble-row of each lile rCiinei(l uniloCUlated fotir contro0l. Tretm1elts 
were completely randoniized within each block and the blocks were replicatetd three tile)Cs (I'aIdomiZ.ed
 
complete block design).


The iloculhni was obtained by hioiiogCni/ing on1e 1);rt symIptomatic leaves of1' 
 d ISeolS vulruiS
'l1ountil'ul' plants il five parts of' 0.01 M pho)splhate buffer (p1-I 7.0) 14 days alter intculation.

Data collected included yield, ((-seeId weight. percentage of seed g0rmmi nCt it (of' 200 seeds 
per treatment) and transumissiot pcrcetage of' M-25 ill the ermiiated seed. 

Results and Discussion 

Results are shox niil'ableT I. The three iinLgnballnCtLilti vars tested shiwed virts symptoris (mosaic)
only alter the first inoculation at eight days alter sowing.

Similarly, only the first or the fhrst Iwo intoculaliols affected yiehl. Virus inlfeetion at 8 and 14
days after sowing retliced yield by 26W,; iii VC 1628-A and by 29W, inVC 1000-C. The yield of'line VC 2768-13 was reduced by 2(1' when infection occurred ateiglt days after sowing. )ata show
that virus infection mad no cffect on 10(-seed weight and on (lie germntnmtliot of' seeds collected from
inoctilated plants of' all thirce lines tested. 

This study itndicates the llaxillttlli yield rec(.hlCtion thai can b expected when 10('4 of' the plants
are in'ected at differit times alter sowiti. I-hliwevr, undetr natural conditions yield reduction is likelyto be mulch less, because tie primary inechtlmim ill time field results I'i'otnseed transtmission which hasbeen shown to be quilte liov, cvcii wheti seetds origitnte Irilut plants with 1)'/' infection at time early
Prowth stages. 

http:I'aIdomiZ.ed
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Table 1. Average yields, 100-seed weights, germination percentages and seed

transmissions of three advanced mungbean breeding lines inoculated 

with isolate M-25 at different dates. 
Cultivar Time of Yield/ 100-Seed Germina- Seed Trans..... vr Inoculation Pit" (g) Wt y (g) tion (%) 

VC 1628-A 4/26 
5/3 
5/10 
5/17 
5/24 
5/31 
6/7 

Control 
VC 2768-B 4/26 

5/3 
5/10 
5/17 
5/24 
5/31 
G/7 

Control 
VC 1000.C 	 4/26 

5/3 
5/10 
5/17 
5/24 
5/31 
6/7 

Control 
/Means followed by the sanii letter wre 

missionx (%) 

7.4 b 5.5 93 1.6 
7.4 b 5.5 98 0 
9.7 a 5.3 97 0 
9.7 a 5.4 96 0 

10.1 a 5.3 97 0 
9.8 a 5.2 99 0 

10.5 a 5.2 96 0 
9.7 a 5.3 98 0.5 
8.6 b 6.0 96 0 

10.3 a 6.0 95 0 
10.4 a 5.9 94 0 
10.5 a 6.0 95 0 
10.7 a 5.8 94 0 
10.9 a 5.8 92 0 
10.2 a 5.9 94 0 
10.5 a 5.9 94 0 

5.7 c 5.6 93 0 
6.4 c 5.7 94 0 
8.0 b 5.8 98 0 
8.5 ab 5.7 94 1.1 
.8.8 ab 5.4 94 0 
8.8 ab 5.4 93 0 
8.5 ab 5.5 96 0 
9.4 a 5.6 96 0 

not signiicantly different at the 5% level iccording to Duncan's multiplerange test. /Averw,ge f flive dilffci eit san ipie;, 100 seeds eacth. xPercent age of gerrnlated plants. 

Conclusion 

The host nranic of this vitus. which has not heell Ireviousi reported on IhiS host in 'aiwan, wasItainly conlfined to the Ictninc lamnily. This study showed that a significant yield redction occurred
in nuLtagbean liwhen plaills were inlfected at the early growth stagsC (Ulp to 14 days aler so)wino).(_Gcllnini alioltlatd 1)-seed wciglht were nut alffcted. Ito,,CCr. Ill tCrms oflab.,outC Vicld loss., thercfbre,
this vitus is 1101consilCrCd vr., inIpiortant. Ilowever. it is felt hat.,ott tihe basis ofits wide host range,
seed tratsiissibility . and absctC of r ista'itc 	to this virus in Ihe adtlvatlced hrecding slilies.it is iustified 
to inclukle it in the AVRI)C brc.dinu pirorai. 

Seed Transmission of a New Mungbean Virus 
and Screening for Resistance 

Introduction 

Two viius isolates (M-25. M-4) wcrc previously reci.vctd l'roin ningbean which appeared to
be scrologically closely related tohblackeyc cwpCt tislic virus I IBICMV) atnd adztkibcan m]osaicvirus (AzMV). Because of thcir wide host range. sced transitissioti, and high incidence in AVRI)C
fields, it was deciled to screen elite breeding lilies I'Mr reSistancC to this virus. and also idtltifl, possible
sourcCs o1' resiStamCC itt tile AVRI) geruplasim collection. 
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Materials and Methods 

Thirty-three breeding lines were screened with isolate M-25 and M-4. T'.welve parents ol breeding 
lines and 23 accessions reportedly' resistant to itunghean mottle virns (MMV) were also testCd. ''hirty 
to 50 plants were inoculated and Scored by the method described in the 1984 annal report.' Plants 
without siitptomiis or with very mild ones wre checked by EI.ISA usin pooled samples consisting 
of five leaves tone ICA ealch I'roil rive plants). 

Seed transmission was tstICI in 13 iinimhean line., (I1) Ibreeding liies and 3 accessions), 5 yard
long bcanl lines, ald [Ilcc cokypCa lines. [hie planltS wCrC inotculatld with isolate NI-4 or M-25 at the 
primary lealistare. Secds \ercoltedlC .apprimiately thi iiionths afle so.'x. inlc. '1'%\o lInridred sCCs 
f"Or ,Cso\n ineach entry we,.'re i lat',rld obsCrved Io[ syliplpole.xpression tip to lie Second ti'ifOliate 
leaf stag syI Iptl 0. Inflectcd sCCdl in-, weCre tested b, I£1.ISA. ()f unles., sed ligs., It)smnPlen consisting
olone cal each fromi two rando1tilv selcled plants were tested Ilr SyNtpltoiless inflection by the same 
illtilod. 

Results and Discussion 

h'lc
ratinig mchod usCd did 1ot *Ittemiil)t to assess thC ioiniiber of inilCcted plans, CXactly, but rather 
to express inlfectionl as ;Irmct btwcini the lwest andildithe highest possihle PeI*rcentagCs ol 1111',.lioll. 

t' breecdinLe was I cr luliI'].' ls of rsistanceNone liof Ihue, VOndI o hIh S ICIet tIu %i us iSolates tested 
(Fable 2). [his wa'sexpetd, sinceI thesCline, ere'. e1"CrsClcCtCd for e'sistanUc 10 thi.s virus in the 
breeding process. 1o1weer, three lies (I" 113 1-I, V(' 2917 A. amnd V( 3004-A) had a IoCr possible 
percetilage of NI 25 itifectioi thain ilt oilier hues tesled. I'liese w ill be rescreeuicd and rated by testimie
individnal s)'iIpoiCss lflauits, b\ pooled sapllc,s. With rCspecl o \ ims isolaterathcr thilan testin 
Ni-4 1 s owd rate's I( 01)0' . 'lhiCswrill be reLed.hreC oes nh..ctioui of hCte.CCI and 

Table 2. Reactions of elite breeding lines to virus isolates M-25 and M-4. 

Elite Breed- ' Iitfuctloii Flte Breed- . huectiono 
mg Line M 25 M-4 "0-g Iile M-25 M-4 

VC 1000-C 19 to 93 15 to 74 VC 2768-A NV 11 to 53 
VC 1089-A 16 to 81 1 i to 87 VC 2178-A 20 to 100 19 to 81 
VC 1131-B 10 to 49 21 to 100 VC 2778-B 20 to 89 21 to 100 
VC 1168-B 16 to 19 17 to 85 VC 2178-C 20 to 100 15 to 74 
VC 
VC 

1482-h 
1560-D 

19 
18 

to 95 
to 88 

21 to 100 
16 to 81 

VC 
VC 

2802-A 
291t-A 

17 to 85 
11 to 41 

10 to 52 
20 to 100 

VC 1562-A 22 to 100 20 to 100 VC 2935-A 16 to 73 20 to 100 
VC 1628-A 22 to 100 19 to 89 VC 2991-A 18 to 89 19 to 96 
VC 1647-B NT 16 to 80 VC 3004-A 8 lo 40 17 to 83 
VC 1973-A 21 to 100 11 to 18 VC 3011-A 20 to 98 1 to 87 
VC 2307-A 26 to t00 15 to /6 VC 3012-B 18 to 89 21 to 100 
VC 2523-A 21 to 100 18 to 87 VC 3029-A 19 to 95 21 to 100 
VC 2572-A 9 to 43 20 to 100 VC 3178-A 27 to 100 20 to 100 
VC 2719-A 9 to 45 12 to 60 VC 3301-A 20 to 100 20 to 100 
VC 2720-A 16 to 78 16Gto 81 VC 3580-A 14 to 70 11 to 57 
VC 2750-A NT 13 to 67 V 2010 NT 20 to 100 
VC 2755-A 20 to 100 18 to 100 V 222 Ni 11 to 57 
VC 2762-B 17 to 86 21 to 100 V 2984 NT 16 to 77 
VC 2762-C 16 to 78 18 to 89 V 3476 NT 15 to 74 
VC 2763-A 15 to 76 19 to 96 V 37f26 NT 22 to 100 
VC 2764-A N  18 to 100 V 6017 NT 16 to 78 

/Exprossed as (iseI ;e mir dci(lortc: NI o t(5tod. 

AVRIC t',,
t)( Ih)gX4nrcptril..Sthauu, l;luan. 'laian, 
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With one exception, the 12 parents of tilehreedili 
of infection with NI-25 and 

.'were lI[und to have a high percentage
M-4 (Tahle 3). nIN V 3680, with a range of only 8 to 44'A was moreresistant than the others. This line w ill also be rescreened. 

Table 3. Reaction to M-4 and M-25 of 13 parents of breeding lines and 23accessions reported to be resistant to mungbean mottle virus. 
% Infection"Entry % Infection"EntryM-25 M-4 M-25 M-4
 

Parents of elite treedirig li eb.
V 1066 20 to 98 to18 87 V 1944 20V 1104 21 to 100 22 to 
to 100 20 to 100

100 V 1948 16 to 82 19 to 96to 98 18 to 8; V 1969 18 to 90 to 
/ 1377 20 

V 1387 19 to 95 16 7819 to 9( V 3409 1(G to 78 18 to 89V 1394 17 to 83 19 to 95 V 3686 20 to 100 8 to 44V 1411 16 to /4 to15 73 V 5000 15 to 73 18 to 89 
Accessiows, reporled resiJirit to ILtigbeat mottle viruisV 1111 9 to 36 24 to 58(3) V I'96 31 to 100V 1133 15 to 68 35 to 87(5)

0 (1) V 17,15 0V 1153 0 0(0)
0(0) V 1811 30 to 100V 1227 5 20 to 60(2)
0 (0) V 1831 14 to 71V 1337 25 to 42 0(8)
0(0) V 1878 11 to 44V 1353 3 fo Il 45 to 100(0)
0(0) V 1972 15 to 59V 1562 1(Gto 78 2 to 11 (0)3 to 13 (3) V 1.9/6 18 to 44V 1595 2 to 94 5 to 18 (0)13 to 64 (2) V ')082) 51 to 100 30 to 98 (0)V 16/2 16 to 53 8 to :)5 (3) V '191 2 to 11V 1613 25 to 5? 4 to 22(7)


2 to 11 (5) V 2260 4 to 21
V 1682 ) 0(3)
0 ((0) V 9310 13 0 (1)V 1693 58 to 78 iI to 100 (6)"Disuase mil( cdH~!e(- e 'I" p wi)(fllligt!W1 Ih-clcdIH p IlL, NtI1111(25lsi paOrlthesls Ilicalte inflection 

withpel ciit )ig ep ecl to tht iImi[ilif '. IIIAlIt k VI.i 

Resistance to M-25 and NI-4 \%.as . l 
inottle virus ('tlec 3). 

o)nund in "oeile lines rCporledly i.sislanlt toIILntlgbeall'hrCC of these snetV 1153, V 1682.li V 1745) \werc lolild ilunille to bothN/1-25 and M-4. and seCen oliers (V 1133. \ 1227. V 1337, V 1353, V 1831, V 2260, V 2310) toonly NI-4. Several lines \ cic also idenifiCli Wilh ilfeetioi rasCN lower than 15(' to cither M-4 orN1-25. All will he relcrciiCd. 'These re1sulls also S,,ugcSt that the tinklioI] iiUiiighcan virns is prohahly
not thil ,nite ats fe %ili 
pr\ iislv tles'Cuil),'l i[ IIiIlll'bCMI iottle virus. siince sCvCral of(lihc reporledNNIV-resieStnli lines d have lii;lr ijnleciioi raitesY I ith cithr N-25 or M 4 orlholh.See'd trainiiisioni .'.aseier absen oinih tuhan (1.5 il tie tlhrec -(mpea cultivars teste'd (Table4). "Two y'ardo iclbean 
' 

ines (('PI aid ('144) had low Seed transmiiission iates with isolate M-25.Isolatles M-4 anid N-25 ere seed<c't-Iran neilled in,respetivcly aid six of diee\nCl 13 intigheal liiesIcsted. Secd Iransniissioii illthese lile" W s i lencrall\ Io\, raiai roiri 0.rto 2.5 , . Seed transinissionillorlier lines was prohahly si)\ , thalkn it rciniil~cd uiidctcclable hitilesmall saiiiple size used. 

Conclusion 

A virs was isoliCd froni I'RIiiCbuit which-lihas 1ot been rclorted on this crop illTaiwan. Thevituts characterized by host range, se'roloiCal tests. arid IIio.cunlar weighl of tlie protein coal appearedto he vc'y closely related to hoth BlC'.lV and A/NIV. The elite b.cedino lines did ilotShow goodlevels of resistance, bil ilinirniity to isolates '-25 alid M-4 was found ieS(lidi accessois. The 
viruts was scC'd-ttralsillted a low ralte il iungbhcan attd yard-long heart.at1 
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Table 4. Germination rates and seed transmissions of mungbean, yard-long bean,
and cowpea lines infected with the unknown virus isolates M-4 and M-25. 

M-4 M-25Host 
-Germin. Seed trail,. Germin. Seed trars.
rate (%) (%) rate (%) (%) 

Vigna radiat,,
VC 1000-C 
 94 0 
 100 2
VC 1168-B 
 96 0.5 100 
 1
VC 1482-E 84 0.6 89 0VC 1560-D 91 0 100 1.5VC 1628-A 
 96 0 
 100 1.5
VC 2307-A 
 100 0 
 NT
VC 2750-A 
 99 1 
 99 0
VC 2764-A 
 91 0 
 100 1
VC 2768-B 
 94 0 
 98 0
VC 2778-A 99 2.5 100 2.5VI 11 
 95 0 
 95 0
V 27"3 90 0.6 100 0V 3/126 100 1 
 99 1
 

V. IIjfIItII lCtata sibsp. 5esquie a/s
CP 1 95 0 89 0.6CP 10 NI 94 0CP 40 93 0 92 0CP 44 NT 96 0.5CP 72 92 0 96 0 

V iugi tici/ala

Blue Goose 92 0 
 88 0Blckeye NT 96 0Green Pod Kaolisitnrg 97 0 97 0 

Cucumber Mosaic Virus: Host Range, Seed Transmission, 
and Sources of Resistance 

Introduction 

(Ciciriihr- Iliosaic \ irs, (NIV). pre\ ously is( iinii
ala d run h.alleais heiii I'l rtler e.' raclerized
ald its iliporii lctiriCt rinIjireld h, il i.atiin its hinil ,.ect! i. Sources 
are also heine i , t ated. 

ranee intl tIII),ss dlr.sislallce 

Materials and Methods 

h,'h il,.2 1'\vei.ly "lIs,)-. l t( lie li_'IIIIeC Iliiil'li lt! tv, l.e iinleiiiie hostsl (Alq\ '1%ur ioi t'AiciI(fSUhi
Ovs. ('STMW IX. I lissa, Pleroio 2. TK 7)). and IAdni/ (ira I minig.It. I)i'i i , ,\ij (PliIII , IIItimilU.
N. hthiiuta,N ,. habancnll L\,. While lthir.v. X.anthi. arld Satiisiii ,\I teCW ed. Fi\C t, fell plantsOI each host were itu lcutdiij i hriicalv with a h t eit. ul I paUlisr ('NiV-ililecled leave.ol'N. t'haiolsa iin 3 par, l l IMphlosphale hull'er J)l 7.1) wit 1).I '; I -Ofl, ICtiidi. , - ill lcsS 
)I~a 'Is t wilh rMild S l . chckC d h\anlldl vie ipIInii wee FI lSA.
 

'lwelve elite hIruediniL lines and litll AVRI )( accessionls 
 ere eiltill st ie' Jiiellll,, I1the hicCedirie
litres, and IotI r COiw e, ires wCc ICtted il their ahilit, i trallslllit ('NIV tir ,,iih ,eed . ,\lppl inliatelv
200 seeds of each line weore cttllec Icdl ni planl artificiallv inctil ared al tie prini'lr\ leaf sta e and 
sown in the grCnhe ouse. 'lihe gt'riatl'ed scctllins \'er. osh,,erved hiOr fuir weeks tol. siiptoirt 
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development.ihPlant with st, iipttoiii crCtestilldi\tlidhull h\ 'I.SA. "T\.ity random samplcs of 
symptomless plait,, itolcd In ,2oitltirl pp , lit ,.+,rc alo, tested 1). IISA lt click lor laictt 
infe.ctio~n. 

"hirlt. "I\ clic lilliclhCall hit'.'illc Io ,, rid 23 A\'RI ){ uiiglcaii ac,'ssitiis rcpi.snting parcrts
tri Chic h cd r li l swAi l al. lc+,,h l lh it t+, planit,, ,r, tIC,,ld and ,crcc c.d as d "crih.d 
lo ltrs, ran,,' All , iihliiilcc. ti.cil 'd h,, l iclir1r)Wt tui. cal pCr pll t andJilank tuicl. ";\ I, one 

)ti .,il' lilt lit ii ,, I i .'
I ,,il a '. ,,, 

Results and Discussion 

()I the c.'rIlric h1tI" Ic"lct. all Nard huu hcairs Hh'lo wsq.uipc,/hdis. II ill ('11. 'PIlt). (_P22. 
{'-44. antd 'P721 mid all 1i.- Jtcrs Himi u,,ulh irl RII iit rn. Ilorc (Gotsc. Grcrn Ptd
Kat hitimir. TI.l tI ('alihrnlah.kc\ l2lland "mc , t i-ttlatc NI 48. All tl,ck.i si,.ptihlc (NIV ul 
11 mtt 'iicirij rii'tldilc ht IlthlitICici and L 'h;ialCiull , ars (,ltirm'mU t IN -3. IN- 4.bc'l ,,ir lctICtl 
KS S. KS 9}. Ml. I. lhi ,gy, m,..lupoit.r 1 f6o toh e HI it)IR M}-48.l15 l~kxo, l,',U,/U} v-.'rC d immun 

) thw 12 r t ., htis. All o 0. ommit,,moli ,rc ,,i.cclihl,. I hC ',,ccd tt ,i ,-,IsSihilil,
t(d (,I\ i,-,i c+NI - Iii ll n i_ i ijic,. l t ,Itl c" itirs,. dirt1i Itiil '.. ,\ pci.'0i .esisiltlclii0 1 

,,h,V,ii ii lahl S 

Table 5. Seed transmission of CMV isolate M-48 in rnungbean and cowpea.' 

FHost ", (reii- S,,u tositit tt", Gerim- ' Seed Transolat i{ll 11W'.111l l m iatiOtn IIIISS101 

vqfa rt(Mii 
VC 1000C 98 1.5 V 1380 99 2.5
 
VIS 1168 96G 1.0 
 V 1381 95 5.8
 
VC 1482 t 96 0 V 1,100 9 / 3.6
 
VC 1560 D 92 3.8 
 V 1945 91 6.0

VC 230/ A 100 0 V 1947 98 2.1
 
VC 2512 A 94 1.1 
 V 2184 99 4.6
 
VC 2 11 ,-A\ 90 2.2 V 2273 79 0.6

VC 2/50 A 75 1.3 V 3/26 99 1.5
 
VC 2 118-A 99 0.5 

FTHtS CP 1 94 11.2 FTHES CP 40 99 0
 
FTHES CP 20 98 1.0 
 FIHES CP 44 97 1.6 

'O)f,gurtmiriotU l- !
 

Il all hut \\ o tt lic iiilllrrhralls. it,laic NI 48 a.1s horinr it h tc sccd tIirsllilctl. Seed tlalMSlliS,itn 
ralrCtd ltlll I0.0( to 0 ,' ill Iritlllilucill andtliI 1 I 1i I1.2'; ll c itvkia. 

'lh ,istls Ih .mta ,, 0 chit! ILTrt.dml iiis' .,Is , Il eal I . ii'stC,iS-,lc ,ICC+rcci Cil . slrt l ab .. 6. 

V 2(10. V 2t)8 4 . VC 275.t .\. anid V( 
 973 .\i ctuld he idcrrilicd , itlh iHo t.'ic iflcctirtr. 
hi.,.cti, IhrIs',cI Csi ital a hicillIc i i . hMl.l'acIcl \tt il hticalphu l,, o lesitns ill tic inculatcdI ",i\C.',,.,\ll,.lhvr 10111 11IL.', (V 3-176,. VC. 2704 .,\. VC" 2,7o4 1.V 7 8A a M 16 ~ eo 

less thani 15'; . JIti Ctlliaitl,.i _h rl hitdl I"11 1,tt lOtherI hicc,IrrrC', a Inh iti cl it0 htIl,,la, it Il.er.TtItlt. 
inIIvut ,,_,. la .'; ,, A.ll 01tl1C.'Illk",,, \\,++ 'i+' ,, C,.+llih+, 

The. st iuCCtrl lC',lIili+'i' t 111li l lit i t .. 0it1rthetil 
101tlid v, ith i sIi t.i (li el' 7 . .lct;il lili" . hiitvt.c cr 'l. 'ic C, 1tc ioS. I(. ard 

~lh 'i 11s Itt.cititicII 1 111C 1tt t"il..'ilts \.ci.' 
1h .+ IriUC . , .'jttl h 14. 

18 \.m1 lu Id .t"tv,, ith uiccl (a rtW'; . 'Icii Ie l i.il iofltit., i1ult. i1 irrlll It... (11itI l Iric.s+,, 1 ad I) arc('
tile IcrLdir.',CS tif a tI VC Ic\C 2755 \ (n ()12 B. Iv,t itl IL,rl,;lill lccdriuC1ics,. Ii 110It. IS is Illc 
lImaItil partolirt \. t.'CVC 2,117 'Ihic Icsitlla"tIuu. tl tthcr I.'.dil IiaC V(' 1t 73.AI Ic.r"a1,r111cnc1 
\':I, , rtotlthahl. V 3476u. v, Inchhai alt, icIr,,cila.c 13, itt ( '. . \otii likl', Ihe par.ntV uirlcc.ti0 
(). IhIc Crtoss ,i.a accitc ildl . cl.thoer 11i llti ri tflc Ic'sslaII planllts. 
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Table 6. Reactions of elite breeding lines to virus isolate M-48. 
Breeding Line Parentage' % CMV Incidence y 

V 2010 0 (91% NL)
V 2984 0 (96% NL)
V 3476 13 (68% N)
V 3726 17 to 78 
V 6017 19 to 88 
VC 1089-A (18/1) 58 
VC 1131-A (81181/8) 75 
VC 1562-A (11//16/18)0-46 77
 
VC 1628A (20/15) 
 32 (32% NL)
VC 1973 A (2018) 0 (87% NL)
VC 230i.A (22/15 5//118/211115/2) 75 
VC 2523-A (18/6//15) () 13 (74% NL)
VC 2 120 A (22//9/16) 62
 
VC 2 150A (9/1I/1 / 8411/12/18) 
VC 2 755A (5/1(;// 12/1X//15) 0 (75( NL)
VC 2762 (4/1 1t l/ 1() 67
 
VC 6262C (4/1 i/I 1/16) 86
 
VC 2 1G3-A (.1/1 im 1/12/18) 92
 
VC 2 4A (4/1 1/l2()/I) 2 (7% NL)
VC 2 i64-B (4/ I 1///0/11 b) 7 (79' NL)
VC 2 768-A (4/18//20/15) 7 (47% NL)
VC 2768-1 (41/18//20/15) 28 (49% NL)
VC 27/8A (1 1/12118///20/15) 16 to 83 
VC 21 1813 (II/1.2/18///20/15) 74 
VC 2178C (11t/ 12/18//20/15) 25 (54% N)
VC 2802A (W1/18//151//18/1//I//I18//20) 75 
VC 29 1[ A (12/18()15///18/1//HI818//20) (1(52% NL) 
VC 2985 A (8/18//I/Il) 68 
VC 2991 A (8/18//8/// I i) 86
 
VC 3004-A (9/16/22) 
 70
 
VC 3011-A (4/11//10/16///14/18) 
 0 (52% NL) 
VC 3012-B (,/1/1/10/1/(3// 19/18) 74 
VC 3029-A (,/18/II 1111112118) 89 
VC 31 18-A (20/18/13) 92 
VC 3301A (18/13///12/1h//15) 100
 
VC 3580-A (22///7/I7//9/16) 87
 

/Lxpresset i , code rmilther 'Percenlage of plants showing no systemic irfection but
necrotic leslollI Oil tlhe irlociiltiit Iri .iiry leaves. 

he pareli,. V 36X06. 
a low percenltagc of plants with local ICsioits 01) tileinocuhiled Ieaves. 'his lineis a Par'nt of some 
new hreeding lines which have not 

()fieofill was idenlified wilh resistance, having io systemic infectioin and only 

vel been screened IOr resimlce. 

Conclusion 

The host range olfciiCliber illoslic vills was found to he I;argcly confined to the legume fiumily. 

Soyh,,ns, howe ver. lIti one orltw exceptiols. \erc oIt infected. CIwnpoldium quinoa and 
Chellopodiuiu iima1ralliolor were the onlyoIolletutlle hosts that could be infected, the liller With 
systcmic local lesiols. The virus was found to be s ed-transtiltcd illmunghcan and cowpea. Several 
resislant elite breeding lilies were I iid aid tlhe s lurceS Of rCsisaiicc identilified among the parental
lines. In itlunghean resistancec sceis to be associated with the appearance of' necrotic local I 'sions 
Oilthe inoculated leaves. The inheritancC of rO.SiSMiic will be in'VcstiIalCd in the I'tulrC. 
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Table 7. Reactions of selected parents of elite breeding lines 
to CMV isolate M-48. 

Code Accession Code Accession 
No. Numbiers Iifectiol No. Num tibers Infection 

1 V 1066 NT 12 V 1947 100 
2 V 1104 52 13 V 1948 50" 
3 V 1377 45 14 V 1969 -80i NL)5 8 
4 V 1380 100 15 V 2184 00
5 V 1381 100 16 V 2272 5 (26, NL)
6 V 1387 16 17 V 223 5
7 V 1394 79 18 V 2713 6 (35W NL)
8 V 1400 90 19 V 3409 20" 
9 V 1411 93 20 V 3476 13 (50' NL)
10 V 1944 ,50" 21 V 3686 0 (22" NL)
11 V 1945 95 22 V 5000 93 

1Cole.te tli lt yfttre ( j, 

Controlling the Mungbean Root Disease Complex 

Introduction 

AVRI )(' i bc,iii laiuitiiH2, iII ptcviti, years \c olttc'n S 'CCIlVdi.lih 2d hy ;111tiCl 'ied 
(liScaSC Ondisease corecilc\ ilh',\ ntiioillof ccrc rl! dccrioratii. discolo atiion tt'tle vascular

tissuc, "ttitii,. aio l chhr tlanl
a;d i d nccrosi,,. The condition cvciittiallY led to tile dcatlh of nintnhcan
 
plal. his [il Iiiiiiifloot di'c~ilc las hccoiHic a seriuIs proIhlcm 
aiAVRI)('. parlicularl',y wheniitiiihcl ai is.irn ii in tIe cnouI \caitOll. Pic'vioih c\perieiii nts still liotlnindicatcd that Itligi
chhliriopicriii ca c cllc'c'i\c 01tno1)0,billIIIIIi!a;ti0ul is impractical at 

with 
AVRI)(. lhc pt¢pos ol this 

trial \wiS 1t i int Control m:11'ha arcil\ iircallplicahilc to the AVRI)(" sittatitiiicilhol'othaii icrlii. 

Materials and Methods 

Thie trial \\wats plamtld on I5 Naic 1985 iniitgheaii root- disease n ittirsr,,'a raduoizcc!It- ii tlie 

coiiplete block dei,, with l0 ICIielicttions. The Ilcally released AVRl('cullivar 'IN //3 was planted

in this trial ill. x i plols. Riow ;nd plaiit spaces were 5(1 cm and 
 1lcii.respectively, with two

sceds per hill Iu tplaiit dCnsit\ cqn I\ZaliCit to 2100, 1() l:lais/aIl. The teal'iclllllts
\%Cl'c I deep plowing

toia depth o 511 Ci: 2) ,tppliciltimni 
 (1 cL tInOpst (Ilnade h, the Iar Ill)C( itinleuit al af ratlc ol21) tlha:
 
3) soil aplicatioii 01 a nlisture ii hciioiil )" a mt.
of.i. .1 w.vof (3 PNII 75',; w.p. I .69 ,/it. I ''pI-,iI 1 5()'. " 1).• 5 . i. i ).ilit; th iiat )801; .p.(I.44 a. i. / ii')hetorc pl w i g tlte 
sioil:tnd 41)ciiliol. ior-inal cultuial picicc.s.
 

(C1rninititiipiciit'igc. prccittag, oftlaaipin 
 ofnll
at20 das alicr platiin1 (I)AP)and plant
snrvival dat wvcrcco'lle'ccl Iron tilcmliddlC ica 12 .s
5 i)incach phot. The yield. letngill
of maini

roit. platit hncinhl aiid dlr\wciht. aiid 1ininibr t1lO flodnlcs
pCi plant wecr1also determined in2 x 5 itt
 
i'ca l 'llhicS
each hil)lt. data \1'crccol'ccIcdLIrii 24 May tn 7 JunC. 

Results and Discussion 

Germinatio. ralwit, Ilrin 07.J to 80.'. was ntl goodIi an'' Inyratiti t tahlc 8), exce.cpt ill 
the dccp-plhw tialllleill which was significalitly high. 'Iwo weeks aftet thc chmcnicalthe irst c'ahiationn, 
application .shltm\%cd tlictiltlslcfll'cic prtctliot ifigailist ptstcniti'gc cc (tjllpinng-orll wingdccp Jph)lp 
was lic sccond inost cllctive trcalincil (Tahlc X). 'I'lnc'clro'c. the pcctit1'nage of surviving plans in 
tle cdecp pliwitii and ehciicil aipplicatiot Ircalilents was significantly higher tIhan illthc( lhcr 
tIcat.s.ill'l, 
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Table 8. Effect of deep plowing, compost, and chemical application 
on germination, damping-off, and survival of mungbean

in a field infested with mungbean root pathogens z. 

Treatment Geriiiatoii Damping-Off Pit Survival
12 DAP (U.) 26 DAP ( ) 26 DAP (%) 

Deep plow 86.6 a 9.3 t) 17.3 a
Compost application 71.1 ) 19.9 ai 51.2 h
Chemical alpplhcation0 73.6 ) 0.7 c 72.9 a
Control 67.5 h 48.6 b18.9 4 
LSD 5% 9.7" 5.2 8.1 

1% 13.9 1.5 11.6
CV 8.1 26.8 8.1 
t

/F liitedc F) M aich 198') h'odl5 ,i II (t4viltiiled ircI :1x 1) ill) )ilaIwpr0o.50t
tih: riitwii, i fmir 13nloi lyl,hi ipllilmll'; '8NH, (;,ipliln. Ohmd11 

F lanil .li-Ilh.i',lUca;illrcd h\ plant helwlit an l)11\ \ C I'hlIIp)lail. a', \Cry poor in tllIrcaln lcu ,.\ ii 
aillhOl i l' ci1 iiilciil \w. ,1ll(iblc 1l: iiUiii1hCili ,IM',\lhi. ,c ph iIllu i.cr, in l icdccp-piwing
lrcaIniii Cicnl59';\ l W alcI aniill6W ; ici\iCi tliiii inlicOW Cmll1 anC ,i<iiilic' il\ allCr andl hiavier 
Ihan ill iR tlicr Ir lc ,i l0ill1, I9).


The Iiaiin F l , %cl-C \Li'l\
',h10 linall liiCill,.riii.iiL'I llnii 7.0 to 9.3 ciii (lablc 9).9). >;l lhlii \\crc ,ii I i'l ,i ll l ilicil .Nliilh. iin ilci r liiiI illl eC Iu Clinilc l;l)l)l~i.ili llWilk IMliCh 
h)\Cirl;nii inlliti IrcMlcnil,. ,IItprOhibl\, (hCChlilliCill iC',Itiuc alcLICd IhC Rhiliuinl anh/Or
thu I ini;itin 411 TIic iCHiiiilal a1ipluatIinli tllr;iinini; hll\\udi hcI n c plant \\uiil whichliiOiluc',. 

nICe liLIcupIM\\was (l4' Of I IrCaliiiclit. 
Thu ircS1il",dIhC 0tA kci 'cLlillcricni (Ill\ ii hC (hCCl1 plo%\ lrcallicilll (Tablc Ill). Iih' viclds

)lllic l ',t and tll' ',u'niid hli\L'",t', inIh d.cCl) 1)11\\ Ir ICiiiiil \kuirc hiIli thlhin lic 011cr Illi Iciiills,.
and it,, (tlal \icli \%i,, 'iliiilic hiiitllbeli thiii olOfiIlLi c'Iuilr lr k.i, Iili'c l;l icri,CClli'," sid
p'lants su rv sud. 

[)cclp plin , iolil-, pln l '-ilo1\,I iI ficl! inlcIcd \ithi ptll geiis a ', wi;ilcd with Ilhc mrol
(iicaL ui.Iliphu\. It ssa,. ticluiC c,pirii11 cfliCitvc in Cuinirh)lln't Ilc dic',c. \lihluhll thu applicalioni
iof h)CIhhil\ I. J1('N Ci Ulptlla a,ilid Ihiirli ic 1)(
0I1I,Ilic rmsildc af cluh iiiliehu cislli 

Ihll't clc lisu ill uni hjl ic. Inuc (li iping
,l i ,ill iitd]lC bhIilitiil i. iCstllin , in1huc i orcst yield. 

Conclusion 

thIbutIl)p Ifhlwin, \a\;i1 rciltinicllit p iolniolilig plantl 2(,wIl in I iuicl ill.,,tcd with pat.llhugunsCl,
.isSiactilud \ilh th III di uasu uniplux. I\I c\uir, (1il\ partial L4lilil was (ollind, indicating 1li1 
dlitililal SIldiC, arc' il cSSi\,. 

Table 9. Effect of deep plowing, compost, and chemical application 
on agronomic characters of mungbean at harvest in a field 

infested with mungbean root pathogens' 

Treatment PI1Ht Iength of No. of Dry Wt/Pit
(cIl1) Mill Rt (Ciii) Nodules (g)
 

Deep i)lowirnf 25.4 7.6 21.9 7.7

Compost applicatin 1(G.2 8. 1 
 18.9 5.2
Chemical appliciltloii 13.5 9.3 6.1 3.6

Control 
 16.0 8.2 25.2 4.8 
LSD 5%',, 4.4 1.4 f.9 1.5

1W 6.4 2.0 11.4 2.1

CV 15.5 10.2 27.5 
 17.2 

/Planted 15 March 1985; plot si/t: 3 x 6 i; (oviilated ona 2 x 5 i).iiData represent the
 means of four replications. Yffiioiniyl, PCNB, Capitini aid tliiraili
, 
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Table 10. Effect of deep plowing, compost, and chemical application on the 
yield of mungbean in a field infested with mungbean root pathogens.' 

Treatment 1st Harvest 
(g/10 n]:) 

2nd Harvest 
(g/10 f12) 

rotal Yield 
(g/10 n2) 

Deep plow 509.5 365.5 875.0 
Compost application 449.0 104.5 553.5 
Chemical application 330.3 168.8 499.0 
Control 411.0 114.0 525.0 

LSD 5(% 348.1 113.7 302.0 
1N, 500.1 163.4 433.9 

CV 51.2 37.8 30.8 
/Planted. 15 March 1985: plot size :3x 6 i" (horvesed area: 2 x 5 i). Data represent the means 
of four replications. Yfenomyl, PCNB, captan, and thiram. 



Mungbean Physiology 

The Role of Plant Hormones in the 

Uniform Maturity of Mungbean 

Introduction 

Tile iiilln L'ilCrop dtoes n)t u',ill, nillaltire linftiriiil,, and sI) lil.wers hIiL to harvest moretI[)t olce. Iowever. ilhie.' l' SeVera:imiprived hreCeiliniit lilies thill end to lilatrie tiifonJinly. It wasohsrved eairlier ial iiiii i);.eall Iliill"r hiltrl'l\y rigiltrapidf aii I Itt a1lter aicelrtain ieliod orComiii tlo,artificial (l)tlilw]\ I Ti hle.e1 ornlLc(l flower sen to snu est Ihll neresult Ls ll tilhlllli,Cllilill endldo 'i'elliofi a s ill l)loi llc S i t il illt Ll 
, 

rl lile lforll i rii\'. TlhiS Snllv eX.lliil,.(e
' 

tihe
:e C lkbgcllotis lrtitichltaL" u't plaill lis thllilt! l - ttilefl \ in ald 1i)0 dle'vellpilln sitt . es ' tliiiihirilnonitoritiand1t1 iirtll;l'ic with )r \\wilhitlt alltificial shleddti lf f,\lowlr bIs.,and col'relatled thC findin s 

,W\ith niatrits 

Materials and Methods 

'iterials of V(' Io([28-A (tmil'orill 1tttrin );mnd V 1007-B (lio -tinito'ill Itliitriii ) 'sre sownl
 on 12 Mlircl I )X5."ck \dcrre ,oWli lirctl; illdtouble-row heds (I illx 5 ill).SpacineI was 5 ciii
betwceti lills IIh 5(0 cIII betweeti row. lai entry was iel Iwo trcatilltclits: I) Coln'trol without
def~o itxtll 2) ''lel2 of ill flow"1'r0oIt
-n duflotl als,. sltartlinj ii 3(0 April 1985. \ rnidolnied
comlnplete block desi,-n'll threel reliateslj waL';lsC',
Wl, oh d.'en, lainitsol eili plot \wLre ralldolily
slctl an11 lie xrIle c',olle+ctl lla (o-wck ilntlrvals stilrlting, hroiiitle beginilllng
sp111 three" (lliS

of* loweriilg. ()llthe d;\ ofrsiip coll'.clioul, 
 tlhe pll \w.s cut it t l loilt bloh\ the tiiililiit, ILal"liode. Tle slp wAS Co.t)iii0IInonslV COlltCICd for I itirs and anal'/cd for di(.ogenous IA, GA ,,aldABA. Since IAA s%;ils are notnot dOcIetd in ttirs eperinieint. tci results liscussed hre. At the tll01fCuttilg fir Sl) collection, liet()i)part of' tile plaiil wis iiteasuired 1 I• reh 1ii(idry weight !ml
 
the lil',aiiillzeutl for slarch c te)ltlll.
 

Results and Discussion 

01'1h1C eCrel I l t 1 ,il ti 1
VC 1628-A (lable I).Tiis \'iioriiiis hollt oruwtlh secilel to Cotilpete will 

te itlthC plaitls. uIiiiS.o i irti 'V 1(07-13 liiitimre vigrliuisl lis ol tiiifiirili 
11'Wolhtiel lP'iidtiCf0r I)liitsytillhate, thirelh.v priolligiiig thle maitrit, 10f7-B. ( "in; l)odsoIfV Bised o( nuiitr h11 ti4tueClivested filtil,iit slices aflr iplailiig, deflowt''ill tended to rti~i (lieIlltirity period ofrow 

'evelopiligpitls i vrieties ([it. I ).I)el]loweril li loteiltled to ilncrease sll()ot groth ati 
reproluctivLgio wiwtl 'rc Iliwiittihll 
 earlicr slta1'e".tl ic l I hlowever, lie exteltf('shoot growiliicrelieliti ii ie hcprcciivil iri aitliesis nd two weeks.ilr aililLesis was less illthe d llowered 
thilli in the tlideltlowelCd tgroup.

As siowi ill'able I thLe tiii2iiitiiul' oflshoot ltrowIli it2 to 4 weeks lilliesis wasifller ereilerin V 1067-1l thiit illV(" 1i28-A. Iltihie resulls sUlppolti the nlatiitill thilthe comptiiitiol(i 
plitisyllil litiesiv inltler re wi] platilll iiitlnlrity.I)ili in '[able I also slimy IhfilV 1(0¢7-l proitllicel ii)re xyhlii sap thii /('I(W28-A.TliisIle ;irel]Clioll of' t ftite ' vigoii'oiiS iowh. lelowein ;lihi xyleiit 

i1iv 
VeIilt"ti\eT 
 iltl;ireased s1p

prduct ion i l ih elilries. Sinlce thiis sap is a sitl ce oh, iiinlteral eleittelilns. llillo acil. alld 111tinl 
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Table 1. Effect of deflowering (df) on growth and xylem sap efflux 
of two mungbean varieties. 

VC 1628-A 
Stages 

ck dl 
Dry weight of vegetiitive top (g/plant)
Anthesis 3.65c" 1.19b 

2 WAA" 7.1 7A) 9.86a 
4 WAA 8.37a 10.23a 

Dry weigJht of rt.)'p(mhctiv or gmn (glplat)
Anthesis 0. 12c 
2 WAA 5.58h 
4 WAA 9.G Ia 

Volume of 
Anthesis 

Xylem a I) ollectel 
2.3. 

2 WAA 1.92 
4 WAA 1.97 

Leaf starch contnit (",.)
Anthess I1.30a 
2 WAA 5.231) 
4 WAA 6.1 b 

+IMeim sp')lIt'Itll v,'Ithl[l('honln, 


O.191) 

8.33a 
8.20a 

(i/plant) 
G.32a 
4.3 lab 
2.51b 

12.36a 
8.53a1 
4.79h 

h+[) 'll<ttnmjlllpht5 


o---. CK 1628 
8.0 -- ,* CK 1067 

o-o DF 1628 
- DF 1067 

6.0 

"0 1 

.40 1\ 
a- 4.,, 

0I ,, A 

z ,. I / 

20

70 80 90 100 

Days after Planting (DAP) 

V 1067-B 

ck df 

4.83b 7.89c 
13.13a 13.241) 
13.50a 17.60a 

0.1 1c 0.21b 
4.281 8.01a 

10.56a 11.92a 

2.59b 8.92 
3.52ab 5.28 
6.65a 5.70 

4. 70ab 6.27 
5.30a 5.43 
3.70b 3.93 

tIlge
i ttd. 5"., levelf. YWAA weeks 

Fig. 1. 

Number of mature pods harvested atdifferent stages of mungbean 
growth. 
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Table 2. Total hormonal content in the xylem sap (jig/18 h of collection) 
of two mungbean varieties. 

Stages/ GA, ABA 
Entries f O --- --ck ck d, 
Anthesis 
VC 1628-A 8.35 13.23 1.79 3.73V 1067-B 9.54 13.09 2.91 4.34 

2 WAA 
VC 1628-A 22.66 21.15 2.11 1.73V 1067-B 19.12 17.95 1.98 2.30 

4 WAA 
VC 1528-A 17.68 18.04 0.61 1.00V 1067-B 25.30 25.70 2.08 1.80 

(if deflow(ring. 

hontlloles, cthecliitv and prolih ofofCOil cllnts wvould play an imptlant role in the balance of
vCgCtativC and rcprodhlCeivC growlh.

l)ata in Tahle 2 ,how thit aloi (; c'olllt inCreaCd I'rom anthC,i, to two wccks, afteranthesis (WAA). hclorc lithc tmrea.th ill hfh itreacients '(16 X-/\ . hi V I(6/-B, (;Ak contonsteadily increase,; I oi aritlicis lo liur ,icck,,ifalier atllellsis in both)al; illli . Ihdwver. tclf w rinoejt
ineCriSC hllh ant atltCndLd 10 A ABA tile allhei, stale. Whether this ilercae rolelas aii inlthe iii i Illattililt , ofiintll hcall \\ ill Ie delrmined it t11 c lim ii tioil Ihll tImd,. IhosUVC. baSCd


On ilh apie1 aioui ,,.1th metlmfators-.thc'\ seemil Ic toic) Sc.

Tle ililtml\ sis ol ,lt C'h clumicll in i lCam\,:af l ithat
ei]t x V( I028 A ccmilailimdtl , hiicr level olfstarcih es,,lpeill at ;milmlc's . I )cllc c'ili,_ tcuitl(ccd IllicT isc "larcth iot-l niltlimnthe ICal'C iofiboh cillivarsin tile eIr' repruductl c cIi, ill tl' 

phot(m',inlhales, for LtCiClvc lml-1pod. 11lh (i\ 

la c. sta ol C ll Cill shoLld i)rovidC a goodl crL e of(' 
anid/or A1BA nimav b usld t illohilize the Starh

in lie laf flo tlhe d'vCloinw, p>od. 

Conclusion 

ULnil'ori ly imIatlring \(' 1028,-A had a lagt'r am nUmttof' GA, itt the xNyi.,lli ilmCollc led 112WAA whi the imiolor pod devClopmien I \", ill proress. (lowever, a lrk-e int.rease of (A, oceurredat 4 WAA in nontmuinifrmm \' 1(17-1B which itnight iimply tile dispelsed process of pod deveilopmitttl.Leaves oI V(' I(28 A alsko eotUincd aIIhigh conceentrationt of slarcl. '[he resiills secll io tggesl Ihalhigh altloull of, (i/\ ir.e stl hio llhili1C fIht' sahi'h ill time lCilf I tltIe t vClpiM pods tlherchymnhmatitig nnifn' i ilatiumiti . I)e'lowerii ili'aCedtlIe sta cfh c)nll t t' la\es_ alill lorli Colltelnl
of' xy'letln sap ilolly il the carly reproduclivc sla¢e. 

http:tmrea.th


Soybean Breeding 

Hybridization Program 

Introduction 

Ilybridization is done to add desirable characters t,. superi,,r culti ar or a selection which lacksa 
them. Th,'ounh 'obridization new combinations of genes are expected which can be selected in 
succeeding gc',e ,s, piMtvided alpropriate selection methods are employed. 

Materials and Meh'ods 

[IS V, Ih desi.I', I 
were crossed with live proinnsing AVRI)C (;Ivine selections (A(;S) to make further imnprovenients. 
Fifty-five Fl's vi h parelils which are resistant to diseases and insects were intcrcrossed mlid also 
bickcliossed to theii ptiients. 

T'Weh11 'enCtCS\i(, c rICLtI'S,Fe Such ;ISiesislnc tioleracllce ttodiseases anld insects, 

Results an-J Discussion 

To combine resistalcc/tolcran(-, to rust, soybeani mosaic virus, bacterial Iustulc, and defoliating 
insects, 360 cross,>- were iamde. In tIder !0iinprtve the yield potentiil of vegtatble soybeans, two 
crosses were Madce. Fighl oilier crt sscs were inade toaccoiipli. iadd litonal ob eclives. The 300 crosses 
ind their ob.jectives are as follow : 

13ickcross or crt,;s for resistance tt rist 317 
IIll.kCltOSs i 'si'tallCC tt0 2el' SMV 
Backcrioss Ibr re.islaiicc titbactcrial pustule 20 
Backcross t)I. crtos Ior rcsislallcc t deftilitllor I I 
lInpIrovItiLenl Ol vegceable NOtVb;ili!l 2 
R3ackcross Irinarrow Iclt "2
 
I3a.ckcross for insensitivit to iphitperJd I 
IBackcross for inheritance of ( 9053 pttdding lype 3 
liiheritance ot" A(;S 2 flowcring 2
 

Tolal 360 

Intercrosses aimong 1:I's were inade to develtp popu latrecurrent itimiis IOr yield aid disease or 
insect resistance. The inaj'jrity (' Ithe backcrtsses were iade tiostudy the genetic hehavior of tlie 
traits. Inother cases bickcrtsses werc iiiited ati increasing leecontlibultit on tlie recurrent parentIh genes. 

Conclusion 

A total of 360 crosses were made to conbhine high yield with disease aindt"r insect resistance. 
They will be used in iselection prograni or for fi rher iiterniating ti develop new reclrrent Ptipt fations. 
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Screening for Photoperiodic Response 

Introduction 

Adaptability of a photoperiol-sensitivc ,viriety is restricted to a narrow range of latitude andinvariably to a specific season. II photoperiod-insensitive gCnr) types could he ltound in soybean, itwould enable the dcvelopnenl ol soybeaii varieties with a wider latitudinal range of* adaptation. 

Materials and Methods 

A total of 3()entries were planled oin 4 March 1985 inl a s,,plit-plot design Woniitr treatmentts(10 It.12 I.14 I.and 10 I pholtoperiod) and tWO replications. The entries includCd 2l new accessions
collected froi India, (;215 {photoperio d-insensitive check), and G 212) (pho ,period-seInsitive check).
The artificial lighi 1,0r the cxtc:id;d phtepeiiod trcaitsllll,, co0nsisICed of'a lmixture ol" incandescentlight and (;lo-lux laiips (lhe light intensity was 55 to 60)()icrnCinsteins/sql cii 'AR). The trealtmlent 
coliulienced sooll alter cllerel. c.
 

Results and Discussion 

All 1ieCa_entries 11lltlrd ill X1 1t 98 day's in the 10 11treaellntl . Five accessions Inattred ill121to 148 days in the 12 1)trcailien, lour entries iinthe 14 I trcatlnent and 28 entries inl the I6 h treatmentdid not lWer till 15) days alher planting wh+en ihecxpriiint was teriniated. Only G-187 and G
215 nlatured illall phtitopcritd treatients . itiiii 87 to 100 days (Tabhle I). 

Table 1. Six accessions less sensitive to photoperiod selected 
from 30 new accessions planted in 1985, AVRDC. 

Cultivwr [D)ay to Flowerinig' Days to Maturity Yield (g/plant) 
10 12 14 16G 10 12 14 16 10 12 14 16 

G-187 37 44 ,14 49 89 104 85 104 2.6 2.5 2.7 3.9MACS-42 43 60 /1 - 92 148 -- 4.7 10.7 - -MACS-66 44 62 75 87 142 . 4.2 12.2 - -MACS-51 45 62 64 - 85 132 2.9 5.2 - -MACS-56 46 61 81 - 93 145 . . 4.1 13.5 - MACS-128 47 54 60 - 90 121 - - 2.1 4.3 - -G 215(Ckl) 43 44 44 '55 8f 98 86 106 2.6 2.7 2.3 3.8
G 2120(Ck2) 53 116 - - 85 98 - 3.1 - 

/Piotoperiod tre;ntrri 
 it (h) ythe pTit(lidriot flower or mature wheir ti( trial was termiriated 150 days
after pllitinig 

Conclusion 

Twenty-eighl new accessions and Ivo checks were screened [br photoperiodic response. Oneaccessiont was idettiificd as phto)peri(d-ilnsCnsitive atid its yield potential will be evaluated in 1986. 

Breeding for Nonbeany Flavor 

Introduction 

Soybean protein pridncts are linited dtie to udesirable flavo r. Lipids are a najor source of'conpotitids responsible lir this ob.jectionable Ilavor. Lipoxygenase isa plant CiiZN inc that catalyzesthe oxidatimn of*various unsaturated fitty acids. Soybean seed lipoxygen ase catalyzes lipid oxidation as the critical first step in tlie l rnration of' these uindesirable Ilavor compounds. 
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Materials and Methods 

One hundre' and thirty-seven 1 2 breeding lines derived 1'mm crosses involving one parent null
for lipoxygenase were analyzed hy tileChmcuistry I)epartmrent. Ichignu Wasedtizu (G2637) and Wase 
natsu (G 2891) were used as lip xy'gcnaisC null checks. Irorm cich line a samle of' 10 seeds were 
evaluated. The I poxyenasc elecetrophoresis tchliliqlC iS is Illows: 

I.l-ip)oxygetiase was extracted Iroli ,oil'2.ibenSeed by girindilli 10Inrug huli ,0beau seed in 3 nil 
fer ((1.06 M Tris. 1.11 15 N'iCa(,, 13,"( Sucrose, )Il 8.2). Tlre CNItrcts were cCntlri fu'Cd at 3((IOXG 
at 4'C lr 15 miii. 

2. The ClectrophorSiS of eed 11acts S()dt oilIV; oolyicrylariiid2) wa g)erlriillcd accorlding 
totl Ihc itliod of but p1t8.3. was i l)avis t1l The currentl 2.5 

3. The staining buffer contained 3.5 x 1(0 ' liioleic icid, 1/ 'v) ethanol. (1. I M sodiul 
"
borate bufler p1l 9).(0, I) NI K('N arnd 1).1)2 ' (w/v) )t-dianisidiie. Incubation liitie was 4 h. 

Results and Discussion 

Out of 137 F2 line scureened, 13 F2 lines had similar lipox'genase rating uisthat of (;2637 and 
G 2891. The fillowing are tihe 13 F[2 lines witihout Iipoxgenas2 with their pedigrees: 

G(' 84151-21 ,\vase nlatsu . 'xK5 
(iC 84151-3 Wisc ililsu \ G 212( NI, (21-4) 
GU 84151-7 Wase itsl \ ( 212( NI. (20-4) 
(C 84152-21 Wase ii ,t \ G 21211 M, (57-1-5) 
GC 84155-4 lCligo WisCelaIi/u 'IK S 
(C 84156-17 Icllioon Was'2li/U x G 2121 NI, (211-4) 
(C 84157 1 lclii,,ou W '2tliiu \ G 212(0 NI (57-1-5) 

GC 84157-2 leClinigu Viisediti/il \ ( 2121 NI, (57-1-5) 
(C" 84157') Iclirou W iscdai/u \ ( 2,2(0 NI, (57-1-5 
GC 84157-10 Ichigou \Wausedtiu \ (1 2!2(1 NI-, (57-I-.) 
(C 84157-18 Iclhicoti Wastlii x ( 2112 (57-1-5)N 7 
GU(" 84157-31 Icliou Wascd.iini \ ( 2121 NI. (57-1-5) 

C 84157-35 icin Wasdai/i x ( 212) N! (57-1-5) 

Amiiong those, lour of' Ilieri \\rc crossed witlh ( 2891 arid nine of Ili2in, with G 2637. 

Conclusion 

Assunniig thiat lipox'gcrase isoic of tIneic causilg the ob1ctionable bea.i fliIvor, Crossesior 
were inlade tI eliminate it. F!i ircliiinlry resulls i appearslhit slectinlg genoles null f,i"
liposygellase frori a segregilting pI)uIpilailt i .Ilca routirebe ;I i'OCCss. Tle 13 selections will be CvlhlfuCtd 
fo~r yield and olher ds irable2 4ila'ctristics. 

Advanced Yield Trials 

Introduction 

Selections froiin intermediate yield trials (TIYT)intrentered in advanced yield trials (AYT)where 
outstanding selectios I'l'otile includcdili AY'I'\ will be in the AVRI)C Soybean Evaluation Trials 
(ASPI) 

Materials and Methods 

Fifty AGS lines were evaluated in fomur AY'l's in autumn 1984 (AYT-l, 13 lines: AYT-ll, II 
lines; AYT-lI 1,12 lines, AYT-V, 14 lines) which were not reported last year. AYT-V was also evaluated 
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in paddy fields without lalnd preparation at AVRI)C' (3()ctoher 1984) and in Ping-tune (II October!984 plantcd in rice-stule cultutire). Shil Shih, TFN #15, AGS 181. anid A(;S 182 served as checks
for AYT . AY"I -l1, and AYT-Ill Shih Shili. "I'K #5.A(;S 181, and A(;S 182 were used as checks 
'or AY'T-V. 

,\ total (trtllhly\ l ,ie evaluatedc liel,\( \I,, in OtAYI"s in 1985 1AY-I.0Ilines; AYT-]I.15 liiies1. AGS 12) crildtictcd ill

cimplete block del.s;ll \, Ioli rCplicatims. [Ie ,\VIl)('s 


;d A( ;S 181 'Wr\tl , checks. The xplrimtiis ,.rcr atrIlldolili/el
fill Ct c 1,1d lturalpractices wCrC uld 

and li"or illl0iil)iii. chaliratCei \\crc rCctdCd. 

Results and Discussion 

cldilil,

of IhLeScl.ilher 194 trial ('lble 2 . 'IhCse 


A 239..S21 . mid 265 5\crc sieuitici lvlhihr \ thani the iigl-ViCldil g check ctlli\'ars 
three lines ha C hiiihi levels of tolerance toSOvhCal rust

ilih A S 201 ;lsn csistailt ti) i .dl, iihlc\de 


Table 2. High-yielding lines selected from advanced yield trials (AYT) 
planted in September 1984. 

Yield Day; to 

AY I 
AGS 239 GC ,004/ 1 12-8 (31 1.1 a' 89 SRAGS 181 (Ck) i.1 hcd /3 SR. DM 
G 	38 (CIk) DM1.2 "de 18 

AY 	 11II
 
AGS 2( ( 21'2(0 IR 1 1.4 a 179 
 SR
AGS :,4-9 (;C;OO82 8-9 (-i 1.4 ah 86 SR, DM
AGS 244 (;C(5003114 I6 G-10 1.4 ib 81
AGS 182 (Ck) 1.3 al) 15 SR,DM 

AYI - i
 
AC , 261 (C 5(1 30 .1 
 -6 1.1 a 89 SR, DM
AGS 26 5 (C (0(031 6 h(1( 1.6 ah 83 SR
AGS 181 (Ck) 1.2 cMe 75 SR. DM
G 	38 (CN) 1.1dco / / DM 

/S ' o y i i tut t l i ilir A(S 181 I),ulj 
 i MI 11-'1.',il 1() 1t11uv w s(h vMeai
withili (Atotlrlr h(h, .i' l,i, d I t w iittIm ruot lignriu:iri-I thw S" lvPelnt- wriri it 

IlnAYT V'hCt lilcic \ Ils ()I chI \ ldiom alAVRI ) and Pil'i tilno were,12lik, tillaut.c 
'
resl)cctivl\ +'.17'. and A)', huhci (lii d the Lillae loit 

and 28,I,v lcihlir \idiioll ii l 
((h0L, 	 AVRI)('. A(;S 281. 285. 280,

ie ch.ck ctil ti,;ii in l IL illdi ail iiiitillcd ph1ts rablhe 3). hIicorrclatioii hci ellscn.i h illh,lh idled Mil iiii0illc ll(i at .\\Rl IC ,,it,sii.liiiC;it (1 ().48))b 	l was iiii.ll trill,, 0.211 NS). st ii p 
ii lat ISii Ir r 

Ah 	 lcm tll ."i ) ) I ,i"Il ,,I l
l' I I fll,\ c uuiiihuiic'd Sllials 'is 
II L \\ _ 1 I111 12 \+, t'lll t .id il) l ll. 'lll1.,\V ils i ilthr eet. ons,+ isthoi t'icseas. k , t lcte'lilll ict\ a iic t l atl;i tpliiui. I le 

Icelressioli coelficjiiuts,i1 'C(;S......25 2. 2il . 2612. 265,285. sin 288 \\ere lo~se to I.()and 
thL.\ h l I hili itciM \i11. t!-,es ,1it110e ;l\C I litirl\1	 s id ikilaptaililt, to lhlerCIn seC;snlS!:ies. I to-4). 

IAll the A ' l'Si I, llLln,. tlria l ofIllltat 8) les \'Crc iuwllIticaitl ,,  h ,\er-vieldim, Ill::;the hi-'l-ViCldiito check ciiltis ar (.,\(iS 129)) illbo(th thelI uchitirs ila d .1ii1k plaitliin.ts. bt all Ihe liliesmialurcd il113 1to107 days I-ebriiarvl atnd 87 to 88 da\ s.lul\ I\\hici ar eilhiilr liati in (is 129. 
A(;S 291) v,; ii i pmr n vield AC 129 inMd5 .tiliInikso) pltelline,iIt\an.I

resisliil to diiwn 
 miilde\ (TFaleth
4).i


Ul(m Cmitplctioti oflthe Iriall planted illSCpiIIci-l'. d ciutiinied anal,,s, iI all the three seasons 
will he done to evaluatc the aidalptbilily tI litor, th.an mie seisoit.
 

http:plaitliin.ts
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Table 3. High-yielding lines selected from AYT-V with different planting 
methods in two places, 1984.z 

AVRDC y AVRDC Ping-tungw 

Entry No. Cross Desigratiori witth tillage without tillage withouLt tillage 

yield(t/ha) DM' yield(t/ha) DM yield(t/ha) DM 

AGS 286 GC 60066-106A-6-7-6-1 1 1.7 a 88 2.7 a 92 2.9 ab 93 
AGS 285 GC 60066-87A-16 2-7-6-6-10 1.7 a 87 2..1 a 90 3.2 a 87 
AGS 288 GC 501 06 4 7-6 G-6 1.6 abc 88 2.3 abc 93 2.8 ab 91 
AGS 281 GC 50265:-96.8 1.6 al)c 89 2.3 ahc 95 2,8 aib 87 
AGS 181 (Ck1) 1.4 a-e /5 2.0 hcdc 8181 . 
Shih Shih (CR2) 1.2 def /8 1.9 cdu 82 2.7 bc 83 
TK 5 (Ck3) 1.0 et 86 2.2 hod 88 3.1 ab 85 
/AY I-V jl(villced yihd 1lt V Plmtliig (luritiu;I 1-3Supt to I i Del: "'hltieg (ltl 3 Oct.1984. rotilOl: 

1984 to 8 Jan 1)8 ') duralion I I Oct 1984 to 1 Ju1 1981) I)M day' , to Illiltitrly. 

1.6 -. 6 "

1.4 ' .4
C 
--

Ca 
* 

U. •a 
0L E 

- 1.2 - * • 1.2 S 
o • gAGS24I AG1239 oShih Shih AGS262(AGS241 AGS26I1.0 C1 1.0 OAGS261 

0. Shih% ,NI5(CK) .0 1 AGS 2600 **AGS 265 
"n, Shih 0.8 oASI81 AGS2550.8 K)


i hh(CK)- OAGS181(CK) W . T~K 
0.6- C1 0.6 

00
 

04 1 . 0. I0.. I 
1.5 1.6 1.718 19 2.0. 2.1 2Z 1.41.51.61.7 1.81.92.0 2.1 2.2 

Mean Yields in Three Seasons (t/ha) Mean Yields in Three Seasons (/ha) 

Fig. 1. The relationship of mean yield and Fig. 3. The relationship of mean yield and stability 
stability parameter (regression coefficient) parameter (regression coefficient) of lines grown 
of lines grown in three seasons in the ad- in three seasons in the advanced yield trial-Ill, 
vanced yield trial-I, 1984. 1984. 

1.6 1
1.6
 

*TK5 .. 104 (CK) 2)CC 

1.2 Shih 12 
o Shih CL 0 AGS285S1.0 S8Shih(CK)e E eAGS 244 .Shih (CK)'AGS284• *AGS288 
= 
 (.0 wAGS287 

uW'0.8 - 0 0 n r)4AGS 181
TNI5 - , .(CK) *
 

S0.6 (CK ' 06
 
04 o J I 04 ,
 

1.5 1.6 1.7 1.8 1.92.0 2.1 1.5 1.61.7 1.8 1.92.0 2.1 22 

Mean Yields in Three Seasons t/ha) Mean Yields in Thrce Seasons (t/ha) 

Fig. 2. The relationship of mean yield and Fig. 4. The relationship of mean yield and stability 
stability parameter (regression coeffi- parameter (regression coefficient) of lines grown
cient) of lines grown in three seasons in in three seasons in the advanced yield trial-V, 
the advanced yield trial-Il, 1984. 1984. 
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Table 4. High-yieldirig lines selected from AYT-l, 1985.z 
Entry No. Cross Designation DM yYield (tlha) Remarksx 

Feb. July Feb. July
AGS 299 GC 60011.1-6-13-7 2.9ai) 3.3a 109 94 DMAGS 129 (Ck) 3.1 a 3.3 a 106 93 DM, BPAGS 181 (Ck) 2.7 bc 1.9c 94 79 DM 

'AYT-1 - advanced ywIOd tri I DM -. (ay'S l miturily XDM resihtwit to (lownly nil(jew; BP 
rusistarit to haCter xill I tihIC . 

Conclusion 

SCVe'Ncl high-yielding disease-resistant A(;S linles have been idenlieicd for inclusion in next ASET. 

Preliminary and !niermediate Yield Trials, 

Spring and Summer 1985 

Introduction 

Promising breeLding lilues utdergto prelitiitarv y'ield trials (PYT) and then intermediate yield trials(IYT). Both PYT's and IY'ls are coitducted i l 'lruary (spring season), July (summer season), andSeptetiher (autumln selsott) il the samtte Year. l~rceding lilies selected rout IY'l'"s are then enteredin advatnced vield trials (AYl's). Splltenther plintittg (laututtn season) is not included in this report,
sitce the expeliitetial resulls are yet o he allalycd. 

Materials and Methods 

Thie IYT's wvet cotmdu'tctd ill tWO groups while lhe IY'l"s liad otly one group. 'he PYT's wereplanted ott 27 Fethrutar it spring, ;nd ott II and 12 July I985 itt sutttnic. The IYT was llanted on15 I'ehlbtual aid II Jtuly I985 itt spring and suttiter, respectively. A spli-plot design was used illthe 1985 1)Y' s :1td IY'"s oflh1C Sl'ig tld auiti seasons.ie tt11in plot Consisted of' trcatitllswith atnd withtottt fmigicid tttd suloIts x.crc , lPlotgeto pcs. fo.'sir thle PY'l's and IY'T's were
3 itt x I tt and 3 I 2 it, risl)cti\.ly . "lhe PV'lls- ad It\o rows per )lot wlile tile IYl"s had fourtows, ttL btlh trials lid tIWO r'pliCaioitS eaclh.
 

!'or the fttgi h'idcicalt ittIL. l)itlmtnc N11-45 ,as spi- el frontt 1)April 
 1985 whul ,otile cntries
reachLd tle RI moWtltl ste. l'htrC. lCr. six ;hlitiottal sprays weer givn )i II. 17. 22 \pril and7, I). I M'IaV tol bth1 Illill ill 11tticidC t 'itd Ilols. Staird AVRI)(' cnllual practices we eldlowed. l)ala for ill tilte alollmtllic cltilmitcers ill IY'l's attd lY's vme collected tt.' d ata.l .d.eSlc'tions ol br,..ditte litts %,crcbasel M C 0Ittoti l, iMsi, tol0mt Ito di;l,'e, days.to itaturily,aind adaplahilit toItllore thmatlotm ewaimn. SittC' tile sOOt)i, t t-! i;lttlill ill Sttilllitr WaS It Se'i)ls.a ramtdomtiiCd lcoitleletelock design (I1('lI)) wa,,s useCd O hotlh WiT's mttd IY'.S. 

Results and Discussion 

Spring season. Atmotg ile YT C'lilri., latitl itt [lbru t- %'erehCr 1i6C brelitig lines\vith high yiehls rittgi.tgtrotnt 3. t/ht to 4.4 !tm comilred to clteck littes whose yields ratnged1.3 l/ha to 3.5 t/hi 
trot

(liale 5). Il lPYT 11,ttoii of tlte lie%\ breeditig lites we'Ic 'igher-yieldittg thanthe high-yielding lteck A( iS 12): ht;: tll-chrei.e dil lities hlad htiglter yields mltait lie otlter three chlecks(Ta'hd~l 0). 
lit PYT-I, breeding liies ('9 000114-13 (Sh ih Shift x aitinug 13) aid (i(' 51205-2-9-6-8-75 (IIM43x Tainting #3) had sig:tificntly hiih.r yields titan AGS 129 under soybean rust stress. bul the 'ieldwith fungicide was not signilicant', dif ereint tfrti this check (Table 7). Itt relation lm sobean rust 

http:risl)cti\.ly
http:seasons.ie
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Table 5. Mean yield of high-yielding genotypes in the preliminary
yield trial-I (PYT-I) with and without fungicide, spring 1985. 

Cross Designation 	 Yield Days to 100-Seed 
(t/ha) Maturity WIt (g) 

GC 	90004-13 4.4 103 19.4 
GC 	 50265-2-9-6-8-75 4.2 104 17.5
 
GC 	 9000,-66 3.8 106 17.5 
GC 00138-29 3.7 105 14.g
GC 	 50227-5-22-6-9-20 3.6 99 20.2 
GC 60031-2.7-7-20 3.6 104 14.4 
GC 50259 2-19-6-7-29 3.6 97 20.0 
GC 50227-5-22-6-9 48 3.6 99 20.5 
GC 	 ,50031-2-7-7- 15 3.6 103 14.3 
AGS 129 (Ck) 3.5 101 14.2 
AGS 181 (Ck) 2.5 84 12.6 
G 8587 (Ck) 2.4 120 15.6 
G 5422 (Ck) 1.3 93 21.4 

Mean of 100 entries 2.96 102 15.7 
CV (%) 14.79 2.77 6.24 
LSD (.01) 0.79 5.14 1.78 

(.05) 0.60 3.91 1.36 

Table 6. Mean yield of high-yielding genotypes in the preliminary
yield trial-Il (PYT-Il) with and without fungicide, spring 1985. 

Yield Days to 100-Seed 
(t/ha) Malurity WI (g)

AGS 129 (Ck) 3.8 96 13.8 
GC 	82146-43-9-11 3.4 94 17.1 
GC 82146-43-9-9 3.3 99 17.9 
GC 82200-7-12-19 3.0 94 14.6
AGS 154 (Ck) 	 2.6 95 11.8 
G 215 (Ck) 2.3 81 14.8 
AGS 181 (Ck) 2.1 81 11.4 

Mean of 16 entries 2.54 89 14.0 
CV (%) 21.77 2.74 5.75 
LSD(.01) 1.08 4.73 1.57 

(.05) 0.79 3.51 1.16 

tolerance, the clICcks usCl haild an 8, Niclincrcase: 12. 21).and 3." vihl rIctlLlion without flugicidCe
and ranks of I. 2. 0. and 	8 illtoleraice. lreedinie lie (i" 9(00-1-13, (;(' 50265-2-9-6-8-75, (R(
90086-51. and (G 01f13X 2) had a tolerance lratinancing honm 3 to 7 \%ith viclds as high as AGS 
129 	or bueter. 

One-hundrecd-sced ,iponlcnts disease. 
On this hasis, the clh.ckclili 

\\cihl is one (d the kc o,.I! illltincted b1soyhcllIN1 dIl 
,arsralked 2, 4. 8, id 9 illsoVyealil 11st t01e!'"aIlCe.There were three 

breeding iICs w chich I anti lahle 8 .ranked 3 

So'heat list inlfctlio i,,kii\ii Io hi,,Ien tIle
I nlrity. of ,ovhCeai. Ill tilecheck culltivaun maturity

duration was redltced h\ 2. 1(0. 12. and 16 davs. In11nur hreeiinuu linesteI'ulaluitny\ dlualion was 
reduced 	by 3 to 5 davs Ilable 9).

The redtclin I00-sced scsight dle to11 19.5 of the,accounCd lor ",1 variability in yield
loss. However. ltt ,ct of days to ullaturity (oIn yicld loss was nlositenificanlt 0. - 0.002).

In PYT-1I, none oflthe entrics lIr6rnCd s,ignificantly better in vield than the high-yielding check 
AGS 129 cither wilh or without fungicide. Howcver, Iherc appeared to he sign ificalatdifl'eretces in 
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Table 7. Yield of breeding lines in the preliminary yield trial-I (PYT-l)
with and without fungicide, spring 1985. 

Cross Desigiiation -Yield (t/ha) - - Y/ Y Rankxwith flUng, without lung. 
GC 90004-13 5.0 3.8 1.2 24 4GC 50265-2-9-6 8-15 4.8 3.7 1.1 23 3GC 50227-5.22-6-9-20 4.7 2.6 2.1 45 9GC 50227-5-22-6-9-21 4.5 2.3 2.2 49 10GC O0051-14 4.5 23 2.2 49 10GC 00073-33 4.5 2.2 2.3 51 11GC 00138-29 4.4 3.1 1.3 30 7
GC 90086-5 1 4.3 2.5 1.2 28 5GC 50227-5-22-6.9-32 4.3 2.6 2.3 53 12GC 50227-5-22-6-9-54 4.3 2.7 2.4 56 13AGS 129 (Ck) 4.2 2.8 1.4 33 8G 8587 (Ck) 2.8 2.0 0.8 29 6AGS 181 (Ck) 2.6 2.3 0.3 12 2G 5422 (Ck) 1.2 1.3 -0.1 -8 1 

Mean of 100 entries 3.50 2.42 1.08 31
CV () 14.79 14.79
 
[SD (.01) 
 1.13 1.13 

(.05) 0.86 0.86 
lYi.Idl redJtilj:ioIl dtoteti oSI}yb oilli o .rr yi ldi Il(:rt;ior( with Iiiiiicic e n;proy./Yield redlction 
Iercentage dioe;ito 11oy10dfilisi (r yll fihI&(.iw pi. 'cwr{ lilge Wlihi tolng Ici(l!e spray, X~ilankiiigaCcm(iIg tio 'oyheirlo riwi toheird {;u I highly i(ihiiitoier~ ir, reIl}esiii1l idicrc.-filngIncrlrHip, olltlii 

Table 8. One-hundred-seed weight of breeding lines in the reliminary
yield trial-I (PYT-I) with and without fungicicte, spring 1985. 

Cross Des;igniinont 100-Seed Weight (g) X/ yy Rank 
with tung. willllut fuog.
 

GC 90004-13 
 21.7 1 f.1 4.6 21 8GC 50265-2-9-6 8-15 18.3 16.7 1.6 9 1GC 50227.5 226-.20 22.2 18.2 4.0 18 6GC 50221-5.922 G9 21 21 6 18.7 2.9 13 3GC 0005 1-1,4 15.4 12.5 2.9 19 7
GC 00()3 33 14.2 11.2 3.0 21 8GC 00138-29 16.0 13.9 2.1 13 3GC 90086-51 19.0 15.6 3.4 18 6
GC 50221 5-22-G 9-32 21.5 17.9 3.6 17 5GC 502275-22 6 954 22.3 18.5 3.8 17 5
AGS 129 (Ck) 16.0 12.3 3.7 23 9G 8587 (Ck) 17.0 14.2 2.8 16 4
AGS 181 (Ck) 13.3 12.0 1.3 10 2
G 5422 (Ck) 24.0 18.9 5.1 21 8 

Min ol 100 eiitr ..i 16.9 14.5 2.4 14

CV (,) 
 6.24 (-.24
[SD (.01) 2.52 2.52
 

(.05) 
 1.92 1.92 
/Seud weight rolductiu} (Itieto rust or seed1 weight IncreaIse ie io tiiigicide treotinent.
YPerceniitge of .e'i Weight reductiioii (110 to IuSt or fungicide tnetnitiiiiii 

http:fihI&(.iw
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the levcel of tolerance to ,,oylean rust if sonic hreedinlI litres. F0r evarnple, in AGS 154 there wIa.,no yield dilTlhrencc at all be.'twccn turichh'-prot ted andl niprote.'td plants (Tabe I ,Simill-Iv 
on 100-secd wcji r.ht, somc o not\ pcs had [Io ,!,iflrc ccs hk y,con rI ieritll. stl ...tin,, t.,hat vieldreduc to I t cauetion due 10 rutse 'unrd be,+_ of lacier, Otic th;1 1(0 seed \\Ci-h (I';hC li ). 

Table 9. Days to maturity of breeding lines in the preliminary yield
trial-I (PYT-I) with and without fungicide, spring 1985. 

Cro s s D e s il i t lm i W ith Wv h o il t + t t ti , O!i) M ilt ulIty 

FtIIIctI I tligiclti (Im. t')Rust (days)
GC 90004 13 105 101 4"
GC 50265 2 ) 6 /5, 106 
 103 	 3GC 5022/ 5-2-, 9-2)0 103 95 	 8GC 5022 f 5-P22G 92 1 101 9!5 	 6GC 00051 14 1itl 99 12GC 00013-3A 106 98 8
GC 00138-29 108 05; 5GC 90086 51 104 95 9
GC 50221-5-22-6.932 101 96 5

GC 5022/1522 6-9-54 
 101 95 6
AGS 129 (Ck) 107 95 
 12
G 8587 (Ck) 128 112 16AGS 181 Ck) 85 83 2
G 5422 1Ck) 98 88 10 

Mean of 100 entries 105 98 	 7
CV (,) 2.71 2.1
LSD (.0 1) 1.26 1.26
 

(.05) 
 5. 3 !.,5 

Table 10. 	Yield of breeding lines in the preliminary yield trial-Il 
(PYT-II) with a, without fungicide, spring 1985. 

Cross Desilintio Yield (tI/,) X/ y
With rillfg. Witlimit f(ring. 

AGS 129 (Ck) 4.6 2.9 1.1 37GC 821,16-4'9 1 3.7 3." 05 14GC 82 14i1 ,1.9 	 3.1 2.9 0,8 22
GC 82200 11: 19 3.3 2.1 06 18GC 82200./ 1 1,1 3.2 2.5 0.7 22
GC 822)0() 613 It) 	 3.0 2.2 0.8 27AGS 154 ((k) 	 2.6 2.6 0.0 0G 215 (Ck) 	 2.5 2.2 120.3
AGS 181 (Ck) 	 2.2 2.0 0.2 9 

M(?,l ( f ' tres 2.8 2.3 0.5 18 
CV (",) 	 21.11 21 IiISD (.01) 1.52 1 52

(.05) 1.11 1 13 

Seed( wi II cII I f)Weci cIl - ccIII it * l (i,t , 1 cc ' I1(c mIt,+ 1 llit IL If cI I 

II YT II ,,s wiII 11 t .i,, 1ll1 sli hlh.\ atllcilctLtILl . e;ia Li.15 IWO, l lhic 12). The riCtltCiOllill I00-secd \wCijll ;ncccmllhtl 1r,0 3c3c3 I1r. ct1i h inih t\ \lriii \ rhl hsI ire efct ;days
intil atlrity on Ivichld I.,,l itl siiiearrt U... lcre rc) e 1)(i)l ti arLiC hl diIItlei. eClCCSbetween rienn typcs i1)(111h thiicide arid IlorlIulln-icide IiCeatnCrISb il lI'YT arid IYI II (Tables 7 andl0): so that, we cal choose lighi-\ icl r lic, cilher \k ilh Or Wilo l Itlr icidc IrcaIlIlCril. 
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Table 11. One-hundred-seed weight of breeding lines in the preliminary 
yield trial-Il (PYT-II) with and without fungicide, spring 1985. 

ig0-Seed Weight (g) 

with ung. without rung 
AGS 129 (Ck) 14.8 12.7 2.1 14 
GC 82146-43-9-11 17.5 16.7 0.8 5 
GC 82200-7-12-9 18.1 17.6 0.5 3 
GC 82200-7-12.19 14.6 14.5 0.1 1 
GC 82200-712-14 16.2 16.2 0.0 0 
GC 82200-6-13.10 15.2 14.8 0.4 3 
AGS 154 (Ck) 11.7 11.4 0.3 3 
G 215 (Ck) 148 14.6 0.2 1 
AGS 181 (Ck) 11.9 11.0 0.9 8 

Mean of 16 entries 14A 14.0 0.4 3 
CV (%) 5.14 5 74 
LSD 	(.01) 222 2.22
 

(.05) 1.65 1.65
 
"Seed weight i(hiCtilOil (Jtlii to root or w'ed weight icwt w doe to0 iJngicidL treatument. YSeed 
Welght 1(utLrt4o0 i)(r*!rlrigI (oe to irot or toliiicidt, tI irit f 

Table 12. Days to maturity of breeding lines in the preliminary yield 
trial-lI (PYT-II) with and without fungicide, spring 1985. 

Days to Maturity [astenlng of Maturity 
Cross '1-11,wth Wug tng, to Rust ((Jays)wttlJuit due 

AGS 129 (Ck) 9 94 4
 
GC 82146 43.9 11 95 94 1
 
GC 8214643 99 99 99 0
 
GC 82200.7- 12-19 95 93 2
 
GC 82200-7-12-14 94 92 2
 
GC 82200-6-13 10 91 8' 2
 
AGS 154 (Ck) 95 95 0
 
G 215 (Ck) 81 81 0
 
AGS 181 (Clk) 81 80 1
 

Mean of 16 entries 90 88 2
 
CV (%) 2.74 2.74
 
LSD (.0 1) 6.69 6.69
 

(.05) 4.97 4.97
 

In the IYT I spring seaIson . 1%%ohiceding liles (;(' )058 12- 06 -1 -39 and (i 6()0058-12-6-6-1-55 
were significanlly higich elding willu i tuneicidC tr .eatnierln lhan llit check. A(GS 129 (Tahle 13".. 
The soybean rust ranking, lmroeva. was much better ii tile Iril bleediui liles lh11ll ill thn chlife 
cult ivars. 

The reductionn i l()tf-sccd kkcighlt accolnllmrd I0r 33.5.; oI lIe \ aiahilily ili ' icld loss in PYT- II. 
lto\vevcr, tie ueecl t(i da s to rnaiuri\ or \ield loss x;ms not sirnificanl (r ().2 ). 

Simnumier :esonTI.ll I. I'YT II. aMid IY I. thCr \%ene ft hIedMin l1u lich \%eCc hliher
yielding than ith clheck \(;S 129 (lables 1-. 15. and 16). UImdci this ciciinstaice, sclcctiom Was 
focused on hre.dinig lime's \%illh pood leve ll Iater ial lp trle resistancC \llitl \\Cre obsCrved in 
IYT-I and IPYT-II. sinlilarly innIYT-l. three breedine lilies had good lc~els o1 resis anece to thi, dise'ase. 

Conclusion 

A nunber of promising selections have hcen chosen from the PYT's and IY'"s to he advanced 
to lie nex t evaluation stage. 

http:esonTI.ll
http:82200-6-13.10
http:82200-7-12.19
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Table 13. Yield of breeding lines with and without fungicide
in the intermediate yield trial-I (IYT-l), spring 1985. 

Cross Designation Yield (t/ha) Tolerancewthu Xtz 
yY Rnig 

Witt) lung. Without fung. Ranking) 

GC 60087-7-6-9-8E38 3.4 2.5 0.9 26 6
 
GC 60058-12-6-6-1-39 3.1 3.3 0.1 3 1
 
GC 60058-12-6-6-1 55 3.3 2.8 0.5 '5 3
 
GC 601 15-6-66-7-94 3.2 2.0 1.2 38 
 8 
GC 60058-12-66-167 30 2.7 0.3 10 2
 
GC 60115-6-6-6--118 3.0 2.5 0.5 17 4
 
AGS 129 (Ck) 2.9 2.0 0.9 31 
 7 
AGS 181 (Ck) 2.8 2.3 0.5 18 5 

Mean of 28 entries 2.6 2.1 0.5 19 
CV (%) 15.8 15.8 
[SD (.01) 0.98 0,98 

(.05) 0.73 0.73 
/Yield reduct(ion0 iUi. to li ti) st or yield iicreiist with funigicidte spray. ''ield reduction 
perceitage (Inc to ,oyheoio , Ir yiel ii(ici tir(:i.&t Ige Wjli fungICide spray. XRiiking
according to oyii,1ui 1 I(o [fi loce I h ighly 1l()ijiot. ioi(:reifIg iiiii)r"s represent decreasing 
tolerance. 

Table 14. High-yielding genotypes in the preliminary yield 
trial-I (PYT-I), summer 1985. 

Yield Days to 100-SeedCross lDe;sigiiatiuri (t/ha) Maturity Wt (g) Remark" 

AGS 129 (Ck) 4.3 91 15.3 BP 
GC 60037 1 6 136 3.8 107 12.8 
GC 90080 14 3.7 9 1 9.9 BP 
GC 00133-,1 / 3.6 100 12.0 
GC 00062 135 3.6 105 12.4 BP 
GC 000/01 10 3.4 96 14.9 
GC 00138-10 3.4 97 12.5
 
GC 00073-33 3.4 91 13.4
 
GC 00139./9 3.3 96 12.8
 
GC 0005)1 12 3.3 100 11.1 BP 
GC 00042 46 3.3 95 13.4 
GC 00138 29 3.2 97 15.7 
G 858/ (Ck) 2.6 115 13.7 BP 
AGS 18 1 (Ckl) 1.9 91 18.0 
C 5.122 (Ck) 1.6 101 28.4 

Mean of 100 enit ie(".; 2 /1 96 15.3
 
CV (.) 10,73 1.88 3.82
 
1SD (.01) 0./6 4.79 1.54 

(.05) 0.58 3.62 1.16 

Preliminary and Intermediate Yield Trials,
 
Autumn 1984
 

Introduction 

Preliminary (PYT) and inlermediale yield trials IIY)l in autittin wcrc not included in the 1984 
lnnull report since the experiments were not completed it that lime. 
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Table 15. High-yielding genotypes in the preliminary yield 
trial-Il (PYT-II), summer 1985. 

Cross Desig; tatiort Yield Days to 100-Seed Remarks(tiha) Maturity Wt (g) 

AGS 129 (Ck) 4.7 96 17.0 BP 
G 9947-21-9 4.2 94 18.3 BP 
G 9947-19-6 3.9 95 17.1 BP 
G 9947-12-13 3.9 95 18.2 BP 
GC 40359-1-47-6-21-10 3.8 94 18.0 BP 
GC 82200 7-12 19 3.2 95 15.7 
AGS 154 (Ck) 2.9 96 13.6 BP 
AGS 181 (Ck) 1.7 83 19.1 
G 215 (Ck) 1.6 89 20.6 

Mean of 16 etitries 3.01 93 11.78 
CV (%) 11.06 4.76 3.8 
L.SD (.01) 0.98 13.09 1.99 

(.05) 0.71 9.46 1.A4 
1131 rtl ,lvrtt to h cterhilil'Aut!e 

Table 16. High-yielding genotypes in the intermediate yield 
trial-I (IYT-I), summer 1985. 

Yield D)iys to 100 -uRed k 
Cro~ss; [)esigniattl (thl) Mti Wt(g Rettiarkg 

AGS 129 (Ck) 4.6 96 16.6 BP 
GC 600)8 12 ti 6C1 2 26 92 14 5 
GC 60058K 1.) 66 1 .1 91 1.1.1 BP 
GC 60058 1.16 6 1 / 3. 3 91 14.1 BP 
GC 6011)666i 161 3.3 93 15.5 1P 
GC 600 12 (() 1 Ih 3.2 91 13.3 
AGS 181 (Uk) 2.? 83 19.4 

Meill of :8 Iritis 2(G5 88 15.45 
CV (2) 16.,42 1.82 3.14 
LSD (.01) 1,21 4.46 1.6 

('05) 0.89 3.30 1.19 

Materials and Methods 

C- Ctidutici 0l 12three PYT-II. and PYT-III 
WCrtc plunted )tt 1-SpttiLhe.I 't I I and IYlii7 (IT 

Th l'YT' and I l ,' 1r1u ) it autlninin 11984. PY '-I. 
) Io iutilnl 7)on 18 Septen er: and IY "II 

Ict .\ i l(kiti ,,d.lI tnuit 
\itlol t aidtlw ',ulnit\h C ? nt ,I,,e. Plot tInl IYT ,,\\Cc 3 Ill 

M Il) S Aplc11nP)85 ,plil \\a, IMw Coll ,ih.'d of. trcalnlcnll, with and 
InnticitL.: til Ietl 1h YT ", and 

x I iiall ill iii. l P)\ tMi I.o itl\, iol 111ilc l- IYT*, had littil tmt\ :l \ 2 iu..ti l''Y l " Ip 
1)(1111Iial'" h d I ln t plIItt'olll t' ;cl' . 

l r ilt' llli eild.' lttC;ltlteit ,l)iltatI lI -15 na', ',ltli~cd on 30)(K)eholm and I Novetlhcr 1984 
in 112YI" I ',Y c -lw ',itolo anlarld. Thltca lt. font additonllland . 1C illct i,.I the li',t! 
sprays lCte .isn otl7. 13. 28 Nt 19)84 inl i tnit.icide-1. t..ib c hotll l lvated phnts-. Stntildard 
AVRI)" cultural JIltCteiT.' \4t1C hollolc l I'VT',Iand IfT'S. I)ala lot all thw a t nitchtil racters 
in bthtIrials W Tollctcd and attl\ Cd . Selected hrCCkilt lite,, Itt1 PIYT \wcrc atdv tccd to IYT 
(inlcrnediale \icl l Iri.l then it .YT fads a ll 6 1itl)..'ele ilit 5\\lwi baset_'d yield. resistalce;111(d iCctl as 

ornloleralle 10 ',inhCy 0 ialtnlly, aid adaflpta lo nltcn ntie I.lt diseaSS, dtl\,tin ilit thall o sCe.I 
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Results and Discussion 

'he IY'T's and IYT's of aitUnin 1984 were planted late. (mid-Scptenmber 1)84t because of' rainv 
weather in the beinniie of ihis mt11111h. The onStlOf cold weather beCLNIeal]y illNovcimhibr 1984,
thu,, resulting in .ltliiled platits tIls~,. . sos\beaul in broth

I illALntfi't,0 M iY', lill .l h CSxpcrI2 ICd I)IdL l l 1)(111 lltll tr th ,,_h it.",l llur , \ C l .''l
andi[u \%CiC 0, t[Ilie CXerILii~il lieltlsd ofI'PYI. i il itIIuiiii e ltos lie siiiiiiiiei SO\ beauI tI-0i. 

As a .ll, roii til ltteC r S i-uisul ill t el ICIM ,ihoistrt iutl d tlL. ii r. I.ate plaiitiini. L'O l it. 

C.nVirI0I uuIeII, ; ibtlililli ltd hit L
Mid alll Sit)\ beall Itt,,(ilitillllil allrCte ill ,ei\ po ir rol. )ithiic NI 45 
\wlS spra1eCdt linhlitil rust IIiittli \k',, 011 30I(ttbcr IP)84 Istiel\Cd IYTI1. IYTl7) andti M 

, ..
trials (M ftlIiiciL-Itelt I tL. t inlthiiittcll it L,l iuld linl bc cmlitiliLdc ". 

Noveinber I984 tPYT): IhenCauildit ,,ill a \ \ e _e ii(,ii NO\,eliibei 7. 13. I). and 28 lor" bttli 
I tI" b\ I)ithiaic N 45 sprass\ 


I.1 t Cues, 111(11 eil d hij'lici h tis 

II, tell breedn iI es,"hadl betcti SL ids c uitil.mi,. IlPYl Ill II ieelil, ilded
 

Il PYl br10dii)i inl ittli ti;11 l 1tMO 1ieCkt l , Ill PYI 
lii th eck t Ii' tilii'i 


the ch cks. Siililtal,,. ,i\ Iuc.lin.' liies", Il IY I I lIable 17) tid ,s',l in1Ili i II bad hiIrS eIld,
 
1
thmathe l._L Lti slams'. 

TheI oll( i , IMiith l ltlt h IlL' 'CLk,ili ' n ILC112 Ci it I's lnL't Illm \i.ii Ii hoth IMii ;iO iiitlui.eic 
tret.ill t s: (i10)140 ( (' 600tl(1)l)7 33 I0illPYI I l; li (1(8 01038 3 7 12 I17 l1i PYT 
II(Tablel 9): (i((00 1-48 147 ," ( (f)t3 I S , ill ( 1 35 15 illI15 II.(I { ( I).I5 ( 
PYT-Ill ( iabIc 2(1( : liid{i(' (i()O(tS 1) and (i(' 0()().'- ) 1) i II lablc 2 11.IliIYiTi7. alltile 

II)di\ S LtM liel I'lil pItitll 2121.ilttall lites Ititiiid thiaii lItill ( 2121. hill tt \ CLd,,,iiitil;a to ( 

Yield lo,,d to \\;I, t t 2__ . CIr ss
e rllst ,bo 71)t lbl I Ct .Hniiueiit \ eild tlilterCtee:s, ;titt.it2
 
gtCiitvpCs illIinL'icdC intl Iii(iiii,'cide ltret ill ind I F ,Ile., ito221.
CItlit, aiT", ,l 17 

Table 17. High-yielding linus ,ih and without fungicide treatment in the 
intermediate yield trial-I (IYT-I), autun 1984. 

W ith ftllgqcide M i/*lo}td liCldeI tlll 


Cross Detsigniititin yieli tlily, I{){ tM I to'to ( ,itd 100 -,e 
(t 1.i) itllly ,tI ) li/Il l) nlitl lty %v't (g) 

GC 50106 11 /9 (t 6 8 0./ 41 8 8 6.0
 
GC 6{O(G-10iA 20) 6( 18 0() 3 919) {} 8)1 6.8
( 
GC 6{(0{632G P 10 (I (J. 81 h S) (3.1I G 1 (1i (I 

GC 50 136 5 6 (1.5} 81 9.0 (2 81 1.1
 
G( 80 1 8 1/1'1 0.1) 82 132 0, 1 81 11.3
 
(;2 G()(0( i'A ()l156-19 (0. ) 83 10.6 .2 i2 /.8
 
G( (300111 !5-8G 1 05 2 10.5) 0 1 t2 i.3
 
6.C (1(0303, ) (1 (t. 05, , 12.4 91 83 11.1
 
KS 8 ((:k) 0 .1, 15.5 0. 8.1 14.6
 
,N I1, (C k) 0.3 2 .1 0}.3 11 1.3
 

AGS 18 1 (Ck) 0.3 12 9. 1 02 12 9.1
 
AGS 182 ((Ik) 0.3 /2 8/ 02 /(0 8.0
 
Stil Shil 0.3 17 10.2 0. 1 i / 9.4
 

M ml ol 53 entiet. 0.35 81 10.6 (..14 80 9.2
 
CV ("') 20.31 2 1 G, / 20.31 2.1 6.1
 
Is() (.()1) } 3 ,15 1.i (.13 .1; 1.7
 

(.(05) 0.0(9 3,1 1.3 0.09 3.1 1.3 

Conclusion 

Mvanuy iproisilg selectiolns na,.eCCI idCttiliCd ill thelI',Y and I'l's lor in.'lsitu in the IY'\S 
and AYT's. rcspecti\clv. 

http:uitil.mi
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Table 18. High-yielding lines with and without fungicide ircatment in the
preliminary yield triai-I (PYr-I), autun ow1984. 

With ForigicIde Without Fungicide

Cross Designat. .. i 
 y el dIys t,) 100-su(ld yi'(Id day'i to 100-seed 

(tla) ro,:lijnroty wt (g) (t/ha) rnoitrity wt (g)
G 1O146 3.2 94 137 1. 89 9.1GC 30014-7-33-10 2.4 88 1,1.8 1.2 86 11.1G 10131 2.4 108 11.2 0.4 99 10.8GC 60120-6-2 9-10 2.3 88 12.4 0. 1 6 8.7GC 60014-733-9 2.3 88 15 1.0 86 10.9GC 60115-6-6 6-7-97 2.2 88 15.' u 0.8 82 10.3C 1 2.2 9,1 12.Y 0.6 89 10.0G 38 (Ck) 1.1 80 13.3 08 1 1 10.1G 42 (Ck) 0.5 18 19 0 0.6 6 16.3 
Mean of 1(0 entries 1,15 85 36 0.61 81 9.9CV (",, 21.26 2.12 1.6 5 2621 2.12 (3.85LSD (.01) 0 61 4.6 2 1 0.61 4.6 2.1(.05) 0.,46 3.5 1.6: "46 3.5 1.6 

Table 19. High-yielding lines with and without fungicide treatment in the 
prelinina:y yield trial-lI (PYT-II). autumn 1.984. 

With Fiirli.cli(i W,'Ith oI f LIhr'icKi
 
Cross o,signo tiori VaH-(I 
 it,r-, t () y01 l ,,ayt,to 100-seed 

(t!hl) 11,iI Itv t i 4 jh1 II to it y W (g)
GC 60()0 A '1 /0 101-181 1.3 8.8 13 1.0 88 11.2GC 60115 8 11 3,6 1 6 90 19? 0.4 88 12.66C 60115- 660 ,"2. 1.6 91 15. 1 0 5 87 10.3GC 6O 1 666 / .7 0 89 111.5 0, 86 11.1GC 6011 8)5 18-60 1.6i 0 15.1 ,1.4 88GC 60038 3 1- 10 -89 1.6 88 

12.4 
13.5 0 88 10.3GC 600(9-) o 6 81.55 1.6 90 13.1 O. 81 10.3GC 60038 3 71 20--28 1.6 88 13.7 0.5 86 10.2GC 60098 1'" 6- 1-49 1.5 85 i2. 0.6 84 9.4GC 60115 (-6-6 - 3.4 1.5 90 15.4 0( 87 11.4G 38 (C, 09.-) 81 12.9 0.6 80 10.7G 42 (Ck) 0.5 81 18.3 0.6 77 16.3 

Mean ot 114 eitriws 1.11 87 14.0 0.54 85 11.2CV ( 6) 30.4 1j.88 6.1 30.,17 1.88 6.1[SD ,01) 1.65 4.23 2.0 0 65 4.23 2.0(.05) 
 0.49 32 1 5 0.49 3.2 1.5 

Table 20. High-yielding lines with and without fungicide treatmenc in the
preliminary yield trial-lM (PYT-Ill), autumn 1984. 

N/ith I :iIgci ( - W,hoot Lingicilde
Cross Designiatii yield dilay to 100 'wed ylf Ild ays to 100-seed 

(t/i ) rlatUrty vi ( (t/ha)T) iPhtority wt (g)
GC 60014-8-1 47.8 1.8 87 13.0 C./ 82 9.1GC 60035-1 15-11 1.6 86 13 8 0.1' 82 10.6GC 60011-5-2-32-10 1.5 86 13.3 0.6 84 109GC 60035 1-15-6 2 4 85 140 (0.8 82 11.2GC 60014-7-.5-9 1.4 89 12.7 5 83 9.4 
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Table 20. Continued. 

With Fungicide Without Fungicide 
Cross Designation yield 

(t/ha) 
days to 
maturity 

100-seed 
wt (g) 

yield 
(t/ha) 

days to 
miaturity 

100-seed 
Wt (g) 

GC 60014-8-1-47-9 1.3 88 13.2 0.6 79 9.0 
GC 60011-5-2-32-11 1.3 85 13.7 0.5 82 10.2 
GC 60035-1-15-8 1.3 87 141 0.8 83 11.2 
G 38 (Ck) 0.6 77 10.6 0.5 74 9.6 
G 42 (Ck) 0.5 75 14.5 0.4 74 14.4 
Mean of 90 entries 0.97 85 11.9 0.54 81 9.6 
CV (%) 19.89 2.04 6.3 19.89 2.04 6.3 
LSD (.01) 0.39 4.13 1.77 0.39 4.43 1.77 

(.05) 0.30 3.35 1.34 0.30 3.35 1.34 

Table 21. High-;ielding lines with and without fungicide treatment in the 
intermediate yield trial-Il (IYT-II), autumn 1984. 

With Fungicide Without Fungicide 
Cross Designation yield days to I 00-seid yield days to 100-seed 

(t/ha) iiaturity wt (g) (t/ha) maturity wt (g) 
GC 60068-9-6 2.6 90 12.8 1.0 85 8.6 
GC 60072-7-9-6 8 2.6 91 14.9 0.8 83 9.8 
GC 60068-99 2.6 94 13.6 1.0 88 8.5 
GC 60038-37-12-20-7 2.5 89 16.3 1.0 84 11.4
GC 60038-3-7-12-10-7 2.5 90 15.6 0.9 84 10.8 
GC 60038-4-8-6-9 2.5 92 17.6 0.7 86 11.2 
GC 80107-109 Y 2.4 90 16.5 0.6 84 12.2 
TN 15 (Ck) 1.8 82 15.2 0.9 78 9.8 
Shih Shih (Ck) 1.6 83 14.6 0.6 79 9.8 
AGS 182 (Ck) 1.6 80 16.3 0.5 77 10.6 
G 10150 (Ck) 1.5 84 15.4 0.8 79 11.3 
AGS 181 (Ck) 1.4 81 16.2 0.8 75 11.4 
G 42 (Ck) 1.4 78 21.1 0.7 74 15.0 
G 10210 (Ck) 1.0 80 10.0 0.4 73 4.9 
Mean of 48 entries 2.05 87 15.8 0.71 83 11.0 
CV (%) 12.71 1.48 5.46 12.71 1.48 5.46 
LSD (.011 0.46 3.3 1.92 0.46 3.3 1.92 

(.05) 0.35 2.5 1.45 0.35 2.5 1.45 

Table 22. High-yielding lines with and without fungicide treatment in the 

intermediate yield trial of mutant 7 (IYTm7), autumn 1984. 

With Fungicide Without Fungicide 
Cross Designation yield days to 100-seed yield days to 100-seed 

(t/ha) nat irity wt (g) (t/ha) ImaIturity Wt (g) 
G 2120 (Ck) 1.3 91 5.5 0.4 83 3.4 
37-1 0.9 81 4.9 0.3 76 3.3 
79-5 0.9 81 5.0 03 77 3.5 
110-3 0.8 82 4.8 0.3 77 3.6 
20-4 0.8 82 4.9 0.3 77 3.3 
81-2 0.8 80 5.3 0.4 78 3.7 
G 42 (Ck) 0.3 76 14.5 0.1 70 13.2 
Mean of 36 entries 0.77 80 5.3 0.29 77 3.6 
CV (%) 11.53 1.25 6.21 11.53 1.25 6.21 
LSD (.01) 0.16 2.6 0.73 0.16 2.6 0.73 

(.05) 0.12 1.96 0.55 0.12 1.96 0.55 
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Achieving Maximum Soybean Yield 
in a Farmer's Field 

Introduction 

a al'ner's field in tile 
Factors limiting yield ,were identified ald approprittelv reglulated. The positive interaction among 
high-ieklting cultivar, farm irnpnts, and crop niranaglrielnt was prornroted to obtain nlraxitrm yield.
A Iarrrer cooperator \sas selected inl lng-Shih To\%rsiip, aboul 90 kil north of' AVRI)C. The field 
chosen f0r the expcritiCnt \as \Well drained. fertile. aId pr doctive. ItS previons crop was peaniut. 

The objective of thifs study was to obtain inaXinil Soybe)an \ild ill tropics. 

Materials and Methods 

The aid \vatSpljored aid harrow t\\: arid fttro;, ,, .1v a tractor on " Marchtheir ride, \\CtC Iad, 
1985. The spacing lt\k en the center of orre bed and thre ne\t \wa, about I rr: the \\idth ofleach bed 
was abourr 51) cri. iwo rows, 45 crrr apart. \Crc plaited on each bed. Plot si/c \vas 5 i \ 6 illwith 
12 rows/plot. Ileach hole spaced I0ci apart. three to foar n rlianuallv onseeds wkere so-,\ 6 March 
1985. 

()i6 March 1985. soon aftcr lard preCparatiot but prior itoplanting, soil Sarmples were taken at 
rarrdor by the,." fild arrd \\eresoil SCieltists rhr'l10ut the c laboraroryalv Cd in thlr. to deterllille 
key soil characteristics. Tlie ill iC e e reSults of tire soil analis: 

Jil 8.00
 
Total nitro cni 0. 112 ,X
 
P ()> 54.27 ppin
 
K,O 117.70 ppit
 
Ca 3,200.00 pptU
 
MAg 235.00 ppin
 
1,C 0.20 

The experimental design \was factorial and consisted of: 

1.Two varieties 
a. AGS 129, niarrow-lcallel type 
b. AGS 66. broad-'Caflet type 

2. Three fertili/crs 

N P K 
a. 0 4(1 60 
b. 21) 80 121 
c. 20 120 120 

3. Two herbicide. 
a. Lasso + ParaItlat preeriergence + hand weeding as necessary 
b. None inzirdifield hy the fariner'S itnsislenrice to iileI trcatment of'3(a) above] 

4. Two insecticides
 
a) As reeorln ii rerrued
 
b)None (c.oiltrol)
 

5. Two fungicides
 
a) As reconirICRIdCd
 
b)None (control)
 

Upoi the finrers request, herbicide treatments were tsed instead of a.splanned in 3(b) above 
and all plots were kept free of weeds. Therefore, factor 3 was eliminated. Soon after planting, the 
fertilizer inixiture fo0r eaci plot (already prepared) was unif'ormly distributed in a sinall Iflurrow made 

http:3,200.00
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between the plant rows and covered. The seeds germinated uniforluly on 15 March 1985. The 
experimental plots welC visited arid discussions were regularly held with the farmer once or twice 
a week, or Ilore, whenever it proved ILmcessry. 

The ,ccdliLe lcrc thimeLd to liCe tw\o plants per hill on 28 March 1985. Unfl'Ortunately, in 
most of the plotS rabhhits cut the rcritenils of rrar.\ plants alter thinning. An AVRIX' crew iIrmnldiatCly 
set up a nylon mesh cloth fence aroulnd the botrder, of tile entire Iell 1t pro\C furtherrabbit laniage. 
The seedlines, hovCr, sulffrcl alirust no mo0rtalit due to rabhhil lMnaC. 'The axillary hds hef;w 
the Ipoint of dItlll-2 took over the curloslr and the recovcry \a xccllnt. 

The weather was cool aftcr plantingi and a, t result initial ermh was s,\: but w\hen the 
temirperature bai~zi to rise. rpid Lo t\loCCurCd (IWie. 5). DI)tC to cltrdv 5 eathir plants grew quite 
tall. l)espite IunlicidC tmeCrtIIICnt to0 co0ntrol sos\ Can rut 'sell ii ads ai e fLthe ij)peC:Irai'Ic of the disease, 
tile infection startCd and pruIgesseil',Cd steadil frotm the time of pod 1Irmiiation. When tie plants were 
at R6.5 or 7.) there was thca\\ rain ai s, crc hodlin resulted. [he iClds wNcrC wCll drained, 

The fieldeas visitedl h lI)rS. Sanders id lltla eksa t lhtee I il'htrsphlatC Institute of"It~tslI 
Canada oin 14 Nlay I985 lien g \r ts veryCth co' 

__ 	 280 

1300-
E 	 240 

" 12 30 

6200 

o 12:00 
C (Phoperiod) E 

160 E 
II 300 

11: 0Rainfall 	 1c 

temp -Max 	 120. 
0 

30 
Ten rag. 	 80 8 

a20 
400E 	 ne/Mintemp, 

104 

100 

dl J16 Fl F16 MI M16 Al A16 M1 M16 J1 J16 J1 J16 Al A16 SI S16 
1985 

Fig. 5. 	Monthly rainfall, temperature, and day length in Tung-Shih from 1 January 1985 
to 16 July 1985. 

Results and Discussion 

Stitisticlly significiit iCld di fferences observed bCewcC citllivars, fungicide trCatlenlts,eWere 
and tire inlt_'raction between culliv;rrs andI lungicides. AGS 66 yielded significantly higher than A(GS 
129 (Table 23). A 7. 1'"' incrCasc ill yiell obtained with fulngicide application was sikrlificillt ITablc 
24). AGS 129 had no response to fungicide alplicatioll, huL sirgnificantly increased tile yield of AGS 
66 by 14"",r (Fig. 6). 

Previous studies have shown AGS 129 to have Sortc level of tolerance to stoybean rust. Rust 
infection was surChI thi this cultivar was able to tolerate it without aily yield rCduetiCn; consetLuently, 
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there was no sisznilicant dilfcrence in yield in] fun-icide-treated and untreated AGS 129 (Fig. 6). The 
data on soybean rust in'oeon I-lb ecn the to culliars support th abovC conclusion (Table 23).
There was signi li-ant low,,her rnt inleetnin in A(?') th an iii AGS 66 which had a signilicanlily 
inc-eased yi-ld %Nith Ini 'i de applicatio)n 1I[il.0). 

2700 
__.. 

26007 

o 240 _ " 

(UU 

NU 

W C' C C 
S.-0 . 0 

4- 0 0
4-0.) 0 ' a)cj C

2200 - :*' 4O 

C -: 

-20 
:3 

2000 
 *....20 

AGS 129 AGS 66 

Cultivars 
Fig. 6. Differences in yield and rust infection between fungicide and 

nonfungicide treatments in AGS 129 and AGS 66. 

AGS 00( matlCd ill M0' (ls and A.( S 12). in I(17 da% (slahle 3). SOVI 1IeN is disCa *ehastened 
the mturiv th\, , ( las ll'l 24). 1h allosc dillerences erc statistically significaiii. AGS 66
hd asi.'nilic,.'ntl,, inrlr I(Oil seed cielit ti;11 1\( ;Q 12) (Tahh_ 2.3.1. With fineicide treatninti 100-seed 
\veieht increa ,, h\ 8.3'; m''1r the nilhpOtCd plants Tahle 24). [nttmwiLidC eIklCiiveClv reducd soybaC.n 
rtLt iil'ectim lrlli_0 to -t, . 

Theh lim)l Soil test ;lter Ii;IsCsIH the t'0) has+ ltl \ I C ll)eCeli. 

Table 23. Differences between two cultivars on grain yield,
maturity, 100-seed weight,and rust infection percentage. 

Cultivar . u... ... Days to.Maturity 100-SeedWeight (g) Rust("' . Yield(kg/ha) 

AGS 66 
AGS 129 
LSD 5% 

105 
101 

0.6 

10.75 
14.40 
0.33 

15.35 
9.23 
0.70 

2.468 
2,047 

100 
1% 0.8 0.44 0.93 132 
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Table 24. Grain yield, me'urity, 100-seed weight, and rust infection 
percentage with and without fungici(',e treatments. 

Rust InfectionTreatment Yield Days to 100-Ceed 
(kg/ha) Maturity Wt (g) Percentage 

With fungicide 2,335 107 13 4 
Without fungicide 2,179 105 12 20 
LSD 5% 100 0.6 0.33 0.70 

1% 132 0.8 0.33 0.93 

Conclusion 

AGS 66 eave the highlesi yiehl of' 2.6 . ha in 105 days. A inaxiinun yield of about 4 t/ha was 
expectled, bul unfaorable cnironmlenltal comilions (cool tlClperature a'id cloud coe\'Cl) anuld rabbil 
daLkllWaClle .1tthe bc'iinine of plltl gowlh lCLrded the et.ltivir's initial vicor. 

International Cooperation 

Seed Distribution ard Releases 

To 116 coolerattors in 38 c intries, \w distributed 46 sets of A ,e.d packets, 343 breedingeSe' 
lines, an( 303 accessions. 

"le IIajor achievements in 1985 \wre Ihlc relcase to farlners of' BPI-SY4 (AGS 73) in the 
Phfilippnes. Kaolisum-m SI. 1() (.,\(;S I 29) by Kaolbl,iUlng )AIS in Taiwan for the sullllMcr Season. 
and \erinci (one patenlll of \ lich is AVRI)("-s G 2120)in Ittmsia. 

AVRDC Soybean Evaluation Trials from Cooperators 

Eleven AGS lines and acccssi ils each \ere included ill the 1t984 and 1985 AVRI)C soybean 
Cvaluation trials (ASFi). lhe cultivars ald Itheir pCligrces are the ffolhowing: 

1984 ASlIT Pedigree 1985 ASlI Peodieree 
AGS 29 ('lark 63 x 64 4 AGS 58 TN #4 \ Yagi I 
AGS 58 TN #4 \ Yagi I AGS 6 Forrest x Shih Shill 
AGS 121) Shill Shih x SRF 40) AGS 12{) Shih Shilh x SRF 400 
AGS 133 64-4 \ 64-02 AGS 160 I'1 227224 x 1039 
AGS 146 PI 20)0492 x PI 227224 AGS 162 Clark 03 x 64-4 
AGS 172 TN #4 x (ORBA A(;S 200 PI 248407 x AGS #2 
AGS 183 P[ 1)4647 x PI 231971 AGS 209 Funtnar \ TN #3 
AGS 204 KS 482 x Aochi AGS 215 IPI248407 x ('lark-63 
AGS 208 KS 473 x Unknown AGS 222 tAGS #12x Shift Shill) x TN #4 
AGS 217 'lark 63 \ PI 248407 AGS 227 P1 248407 x Clark-63 
AGS 228 KS 731 \ Akivoshi ( 2201 TN #15 

The coolperltors were relt.lested to include on,- or tWO local cultivars ts checks. )ata received 
Front 22 cooperators have ben analN/ed. Additional data, ire still being received. 

Out of 16 trials prcsenlCd in "',ble 25 from eight countries, A(;S 58 and AGS 133 significantly 
outyielded tle local checks it five trials. AGS 133 was also early iaturing. AGS 129 was hligher
yielding than the checks in four trials. A\s reporled elscwhere in this relport AGS 12) has already 
been released in Taiwan as Kaolhsitnge Sclection No. I1l. 

The cropping systeni ill which soyhean is included in the coolpcratillg, counltries are shown il Fig. 
7. In Brazil and Zimibabwve cot'n-sovlbean is a con,mon rotation: whcl-soybean is also common in 
Brazil. In all tht: Asian countries soybcat ;s includeu ;'- a crolppinig system either with rice or with 
other leguliles. such Is peanlt or lltllgbcatl. In Z.aire s ;yheit i is ritated with C.assava. 
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Table 25. Results of AVRDC Soybean Evaluation Trial (ASET) from cooperators.
 
Country 
Loc3tion 
Cooperator 

Cross No. 
or 

Name 
Yield" 
(t/ha) 

Days 
to 

Maturity 
SQ1 

100-
Seed 
Wt (g) 

Rernarksx 

Brazil 
Lat. 240 17'S 

AGS 29 
AGS 146 

2.1 a 
2.0 ab 

94 
90 

3 
3 

15.1 
18.0 

P 14 Feb. 
T 12 

1985 

Alt. 300 m AGS 133 2.0 ab 93 3 18.0 R 4 
Nelson S. Fonseca. Jr. AGS 204 1.9 ab 90 3 17.0 

AGS 58 1.9 ab 92 3 20.1 
AGS 172 1.9 ab 95 3 16.8 
ACS 129 1.8 abc 90 2 16.2 
Local Ck 1.5 de 93 3 16.6 

Lat. 241 56'S 
Alt. 760 in 

AGS 129 
AGS 204 

2.7 ab 
2.7 ab 

133 
134 

3 
3 

19.6 
19.3 

P: 10 Nov. 
T: 12 

1984 

Nelson S. Fonseca, Jr. AGS 208 2.5 abc 132 3 18.1 1R:4 
AGS 146 2.4 abcd 134 3 20.1 
AGS 172 2.3 abcd 139 3 18.3 
AGS 58 2.3 abcd 134 3 16.6 
AGS 228 2.3 abcd 139 2 21.7 
Local Ck 2.9 a 128 2 15.9 

Burma AGS 58 1.0 75 2 13.6 P: 29 Nov. 1984 
Lat. 190 51'N AGS 133 1.3 74 4 11.9 T:13 
R. K. Palis Local Ck 0.8 70 2 12.4 R: 4 

Local Ck2 0.7 66 3 13.5 
LSD (.05) NS 

Lat. 19' IO'N 
Alt. 97.6 m 

AGS 208 
Local Ck 

2.1 a 
1.4 b 

79 
72 

2 
1 

19.6 
8.8 

P: 30 Nov. 1984 
T: 10 

Daw Thini Thim Nw; R: 4 

Colombia AGS 211 3.1 a 87 2 16.9 P: 24 Oct. 1984 
Lat. 31) 44'N 
Alt. 400 i 

AGS 129 
AGS 58 

3.1 a 
2.9 a 

91 
86 

3 
2 

17.9 
20.8 

T: 11 
R: 4 

Lvis Melendrez C. AGS 172 2.9 a 84 3 18.1 
AGS 204 2.8 ab 82 2 195 
AGS 208 2.8 ab 79 2 24.0 
AGS 133 2.7 abc 81 2 18.8 
AGS 146 2.7 abc 83 2 20.3 
AGS 29 2.7 abc 90 2 17.2 

Indonesia 
Lat. 00 11'S 
Alt. 10 m 

AGS 58 
AGS 228 
AGS 208 

1.9 a 
1.9 ab 
1.8 abc 

P: 8 Sept. 19',4 
T: 14 
R: 4 

Ch. Lorenz AGS 146 1.6 abcd 
AGS 217 1.5 abcde 
AGS 129 1.5 abcde 
Lokan 1.4 bcde 
ORBA 1.3 de 
Galunggung 0.7 f 

Indonesia 
Lat. 8' 9'S 
Alt. 335 in 

AGS 133 1.9 
MIG2599 (Ck1) 2.2 
MLG2521 (Ck2) 1.9 

83 
93 

100 

2 
2 
3 

13 
1.0 
7 

P: 15 Aug. 
T: 14 
R: 4 

1984 

J. S. Siemonsma MLG2542 (Ck3) 1.7 97 3 8 
LSD (.05) 0.2 

Lat. 110 S 
Alt. 150 rn 

AGS 146 
AGS 204 

1.2 a 
1.1 ab 

85 
85 

2 
2 

17.1 
16.0 

P: 15 Jan. 
T: 12 

1985 
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Table 25. Continued. 

Country 
Location 

Cross No. 
or Yield7 

Days 
to SQy 

100-
Seed Remarks' 

Cooperator Nane (t/ha) Maturity Wt (g) 

Siemon Field AGS 217 1.1 ab 85 1 14.5 P: 4 
AGS 133 1.0 ab 85 4 15.6 
AGS 183 1.0 ab 85 2 12.5 
AGS 228 0.8 abc 85 2 18.2 
Local Ck 0.4 cd 86 2 11.9 
Local Ck 0.2 d 25 1 12.4 

Pak!stan 
Lat. 340 47' 

AGS 129 
AGS 208 

2.2 ab 
2.2 ab 

P: 27 July 1984 
T: 12 

Alt. 4000 ft Local Ck 2.4 a R: 4 
Ismail Khan 

Philippines 
Lat. 160 42.3'N 

AGS 208 
AGS 58 

1.0 
0.8 

93 
98 

20 
21 

P: 29 May 1984 
T: 11 

Alt. 66 ni AGS 29 0.8 98 20 R: 4 
Andres C. PascU" AGS 133 0.8 98 18 

BPI SY2 (Ck) 0.7 98 18 
LSD (.05) NS 

Lat. 16" 12.3'N AGS 58 2.5 22.0 P: 6 June 1985 
Alt. 66 n, AGS 129 2.4 17.9 T: 12 
Andres C. Pascua AGS 209 2.1 20.9 R: 4 

AGS 162 2.1 19.2 
AGS 222 2.0 14.6 
AGS 66 1.9 14.6 
AGS 160 1.7 14.2 
AGS 215 1.6 16.5 
Local Ck 1.6 15.9 
LSD (.05) 0.9 

Lat. 160 47'N AGS 217 1.9 a 109 2 14.6 P:27 Mar. 1985 
Alt. 1200 m 
Crispulo S. Tandoc 

T: 10 
R: 4 

Lat. 70 54'N AGS 58 2.0 a 2 16.2 P: 4 June 1985 
Rico Jampos AGS j62 1.8 ab 2 13.8 T: 12 

AGS 209 1.7 bc 2 15.3 R: I 
AGS 222 1.7 bc 2 12.0 
AGS 227 1.7 bc 1 13.4 
AGS 215 1.6 bcd 2 13.5 
AGS 129 1.5 bcd 2 12.7 
Lecal Ck 1.2 e 4 7.9 

Thailand AGS 228 1.5 a 89 1 19.1 P: 15 Jan. 1985 
Lat. 180 55'N AGS 183 1.5 a 92 2 11.5 T: 12 
Alt. 316.53 m AGS 217 1.4 ab 94 2 20.2 R: 4 
Thongchai Tongthailsri Local Ckl 1.3 bc 101 2 19.1 

Local Ck2 1.1 cd 99 1 18.7 

Lat. 170 N 
Alt. 150 m 

AGS 65 
AGS 79 

1.7 a 
1.6 ab 

1 
2 

P: 19 July 1984 
T: 11 

Sanit Luadtlong AGS 124 1.4 abc 1 R: 4 
AGS 19 1.3 abcd 3 
Local Ckl 1.0 bcde 2 
Local Ck2 0.5 e 2 
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Table 25. Continued. 
Country Cross No. 	 Days 100-
Location or Yieldz to SQy Seed RemarksxCooperator Name (t/ha) Maturity Wt (g)
 

Zimbabwe AGS 58 
 2.9 	1; 118 3 20.3 T: 12
L,jt. 17 40S AGS 208 2.7 bc 112 2 20.5 R: 4
Alt. 	 1300 m Duiker (Ck) 4.0 a 119 2 21.5 
J. R. Fattursfield 

INS riot siui C SQ - Seed L11ality "P - planting date: T total nun ibor of e rtres: R rpplication. 

Whet ; nBl-ot S ------ Brazil 
Y - -i ] __-1 Rice-B Burma
 

[lpIland e Fat low - SB i .danesia
 
FC Rice .R.. .. Idonesia
 

R Native Grassland iNC-! ini,nnpsin 
- Muno-Jeal. I 7 Peanu t hlpie


S 
pe-

Philippines
 
- -i-ce -- -I-7 R-ce --- ]Philippines Fig. 7.
[ C6 n .S.L LLegum--iPhilippines Cropping systems with soybean in 
-- Rie. ....... I Thailand countries conducting AVRDC soyhean
 

L. Peanut -. .. Peanut] Thailand evaluation trials in 1983-85. 

Maize -. 1 Maizej Zimbabwe 

~S~ -Cassavi$K 
1- Zaire 

J 	 F M A M J J A S 0 N 
Mo[nth 

AVRDC-Mission China Cooperation 

In Cooperation %.ith Mission China, AVRI)(' provided 130 AGS liles for evaluation t Liberia,
Guanacasle. Costa Rica h\, Mr. 1'. S. "l'otne. [he experinteni was planted on 22 August 1984 in a 
1.2 	 inl x 5 in plot \\ith lo replication,.
 

There %vasno significalt iff'ccje 
 intyield between A(;S lines and! llte check culhivar; however,nine AGS lines ittatured earlier liable 26). 'he yield of A(;S liles ranged Iront 1.0 to 1.5 	t/ha (Fig.
8) 	 ail days to Ittaturi-V rtancd froin Sb to 9(0 t90n (Fig. 9).tdas 51'in1 

AVR,)C-OPRSC Cooperation 

AVRI)" proVided 290 A(;S linies and 23 accessions Ir cvalution h,, I)r. .l. NI. Odendlaal 
at the Oil and IIiotcin Reselrch Seed ('Ceier k1 )PRSC) at lulffelspOOrt, SouIh Aifrica. The cxperiment
was planted on 20 Nomcthr 1984. in 4 nn' nonreplicated plots. Rainfill was 493 n1n during the 

trial at 'htilelspoorl 
"l\cnly-Ii\c A( ;S lities whosC iclds CxcCCdCd that or the check cUlti var atc given in Table 27.Most of the AGS !ties yicldcd belM 2.5 I/ha. About 58"." ol, llte (,s lines ma1,.llturcd between 141 

to 15( dayvs after so ing. Four A(GS lines oa\c niore than 4 t/ha. /\luong theti AGS 275 was litund 
tr) he nnlodllgiig. ttottshaltcring, ahd wilh god Seed quality. 
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BOF 	 X 1308. 6 80 X= 87.82 

SD- 3r3. 15 SD= 2.7160 	 n=130 60 - LSD (.05) 5.37 

LSD(.05 )=72022, :: n30 
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Fig. 8. Frequency distribution of yield of Fig. 9. Frequency distribution of days to 
AGS lines planted in Costa Rica. maturity of AGS lines planted in 

Costa Rica, 1984. 

Table 26. Nine early-maturing and high-yielding AGS lines selected from 

130 AGS lines planted at Liberia, Guanacaste, Costa Rica, 1984.z 

AGS No. Yield (t/ha) Days to Maturity Harvested Staid,'6 m2 

AGS 46 1.3 84 215 
AGS 25 1.7 84 234 
AGS 45 1.4 85 207 
AGS 53 1.4 85 246 
AGS 44 1.4 85 245 
AGS 57 1.4 85 210 
AGS 168 1.6 85 236 
AGS 50 1.8 85 237 
AGS 36 1.5 85 198 
Jupiter (Ckl) 1.5 104 261 
Siatsa-194 (Ck2) 1.6 101 228 

NSyLSD (.05) 	 5.37 70.46 

Date plmited 22 Aug. 19 ,4: plot sr/u: 6 in" (1.2 In x 5 m); location: Ltniversity of Costa Rica, Liberia, 
Glwanacaste. tOlil eintries 130 rel)icationl 2. COOplnitor:r. S. Tnung. NS not significant. 

AVRDC-CRIFC Cooperation 

We sent 34 mutatll lines (IiLItnt 21 21)j to l)r. Suniarno at the Central Research Institute 
for :ood o('l. litonesia. They \,Cre plancd on 8 October 1984.Crops (BoRI liror-, 	 Plot size was 

with two replicaitions. ()bservaliIns wele recorded I0. six aprotmonic Characters, including yield, 
all I)r soyCeall rist ilncidlcc. wxcpt Iot line 21 4. there were no signilicant dilfcrences in vield 
bct,cen 33 rutanl litCs and hi.Oh-vicldint check CL.ultiV\trs 13-3035. G 2120. and Wilis ( Tle 28), 
The yield per Icctare Ipcr day otl.the hi,.h-yicldi IIItlut;ltS Was about1 ().()1 t. while that t1timChecks 
(G :12(0. 11-3035. and Wilks)rantzd ritmm 1).0(17 tO 10.))8 M/haacAh daV. ICh CarlytAtttrint hlcal 
checks gave only 0(.0(4 and 10.115 t/ha cach day. 

The high-yiclill 	 l tm t(mta 18 i atdL II;mtatlred La'S carlier thm) tie iprt'it. G 212(0. 12 days earlier 
than ihe check cultivars 11-3(35 atd Wills. Therel'Ore, the ( 2120 mtatms, appear to he prtonising 
in Indonesia as cultiv",r, 1or speciic cropping s'stemms which require early umattirity. 

5 
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Table 27. Twenty-five high-yielding lines from 290 AGS lines 
for evaluation in South Africa, 1984.z 

Cultivar Yield(t/ha) Days toMaturity 100-SeedWt (g) Lodging Shattering SeedQuality 

AGS 160 
AGS 170 
AGS 275 
AGS 123 
AGS 180 
AGS 50 
AGS 61 
AGS 278 
AGS 161 
AGS 129 
AGS 71 
AGS 204 
AGS 164 
AGS 200 
AGS 19 
AGS 162 
AGS 128 
AGS 246 
AGS 68 
AGS 261 
AGS 11 
AGS 83 
AGS 266 
AGS 138 
AGS 215 
Check Variety 

4.7 
4.6 
4.1 
4.0 
4.0 
3.8 
3.8 
3.7 
3.6 
3.6 
3.6 
3.6 
3.6 
3.5 
3.5 
3.5 
3.5 
3.5 
3.4 
3.4 
3.4 
3.4 
3.4 
3.3 
3.3 
3.2 

146 
157 
154 
141 
157 
154 
154 
128 
153 
141 
141 
122 
142 
113 
147 
154 
121 
146 
141 
142 
147 
147 
154 
113 
142 
133 

18.6 
10.3 
16.7 
16.5 
14.3 
15.5 
15.5 
12.8 
15.6 
17.6 
16.2 
16.0 
19.1 
12.4 
16.0 
15.7 
14.7 
15.0 
21.2 
16.6 
14.9 
17.3 
13.0 
15.6 
15.7 
14 9 

5 
4 
1 
4 
4 
2 
2 
4 
2 
4 
3 
5 
1 
3 
3 
3 
1 
4 
4 
4 
1 
4 
3 
1 
4 

11 

-
5 
1 
3 
5 
2 
2 
3 
3 
4 
4 
3 
1 
2 
1 
3 
2 
3 
4 
4 
1 
3 
4 
1 
4 
1 

4 
2 
2 
3 
4 
4 
4 
3 
2 
2 
3 
2 
2 
1 
3 
3 
3 
3 
2 
3 
3 
3 
2 
3 
2 
2 

Mean 1.8 141 
SD 0.89 13.61 

/Date planted: 20 Nov. 1984: date harvested: 3 March 1985; location: Buffelspoort; plot size: 1m x 4 m with 1 replicajion: cooperator: r E., Odendaal. 

AVRDC-UPLB and PSU Cooperation 

AVRI)(' provided 103 F7 ge.neration lines and 7 breedintg lines for cvaluation at the UniversityA' the Philippinr:e at Los Bafios (UILlB) and Pangasinan Slate University (PSU) by Mr. Rudy S.Navarro. The 103 lines were planted on 14 l)cenbcr 1984 and 4 l)ccinber 1984 at UPI,13 and PSU,respectively. The plot sim was I in x 0.5 in with no replication. Seven brediCling lines were included
in the general yield trials arraned in a rantloized cotiplete block design with tirec replicationsand each plot size o 5 lit x 2 in. This yield Irial was plnted at I.JPI13 and PSU on It0 l)cCenber
1984 and 26 Novenber 1984. respectively.

At UII.13. 61 1" of AVRI)" F7 lines had a yield range hetween 1.) to 2.0 t/ha while 8(' ofTGX lines had helow I.) t/ha (Fig. I0). At PS(, 42 tOfAVRI)C F7 lincs atd 16(,/ o l"T(X lineshad a yield range hetwcti ().1 to 10.25 t/ha: I9(,'I of' AVRI)( [7 lines had a Yield rarlge between0.25 	to 0.4 t/a: but 84, of. the TG.\ lires produced less than 1I1 /ha (ig. I1).
The AVRI)(" breeding lines showed high yield at UIl.BI (I .6 to 2.7 hl), hUn Iheyihld rangeat PSUJ was only 0.2 to 1.4 t/ha (Table 29). Higher yil at UPI,13 was due to sufficient nioisturefor the soybean crop. The poor yield at PSU was LuC 	 to lack of moisture aInd drought. 
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Table 28. Major agronomic data of the mutant M7 of G 2120 planted 
at Bogor, Indonesia, 1984. 

No. of 

G 2120 M, 
Yield 

(t/ha) 
Days to 
Maturity 

Lodging Rust 
Rating 

No. o 
G 2 120 M,. 

Yild 
(t/ha) 

Davs to 
Maturity 

Lodging Rust 
Rating y 

54-1-2 
41-3 
18 I5 
61-1-3 
21-5 
69-4 
79-5 
68-1 
10-1 
39-5 
117-1 
64-3 
151-2 
69-1 
84-4 
50-5 
82-4 
73-1 
34-1 
52-3 

0.8 
0.8 
0. 
0.7 
0.7 
0 7 
0.7 
0.7 
0.1' 
0.7 
0.1 
0.7 
07 
0.7 
0.7 
0.7 
0.6 
0.6 
0.6 
0.6 

81 
81 
81 
82 
81 
81 
81 
81 
81 
81 
81 
82 
81 
81 
81 
81 
82 
81 
81 
81 

2 
2 
3 
2 
2 
2 
3 
2 
2 
2 
3 
3 
2 
2 
1 
3 
3 
2 
2 
2 

S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 

1-2 
24-2 
96-2 
264 
31-4 
17-4 
57-1-5 
1103 
86-2 
37-1 
35-5 
11-3 
28-5 
20-4 
B-3035 (Ck) 
AGS 2 (Ck) 
Wills (Ck) 
toknu (Cl) 
Ora (Ck) 
G 42 (Ck) 

0.6 
0.(3 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.5 
0.3 
0.t 
o. 
0.1 
0.,1 
0.3 
0.1 

82 
81 

1 
81 
81 
81 
81 
82 
81 
81 
81 
81 
81 
81 
93 
99 
93 
82 
82 
79 

2 
2 
3 
3 
3 
2 
2 
3 
3 
2 
2 
2 
3 
3 
2 
2 
2 
2 
2 
3 

S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
R 
S 
T 
S 
S 
S 

Grand 
mean 0.61 82.1 2.05 
SD 0 11 0.38 0.72 
CV (5.) 17.83 0.47 35.11 
LSD (0 5) 0.22 0.78 1.46 
Date pIlntel 8 ():t 

T tolerint U rI? 
I 1 8.1. 

!hu I 
1 1 :, rl h illiolii; 2: WIutll , J()tri,0 V~tust rillirng: S :,s r',ii tlhle, 

Table 29. Yield and days to maturity of AVRDC breeding iines planted
after rice, 1984-1985, UPLB and PSU, Philippines 

Cross UPL[3 PSU 
Designation yeld (t/ha) lay" tn natrlity yieId (t/ha) days to maturity 

GC 60068-9 2.7 82 0.3 97
GC 50193 7-6 2.6 80 0.3 97GC 50128-6-6 2.3 82 0.4 97
GC 50 123-8-6 2.3 83 0.4 91GC 60030-4 2.0 80 0.3 81
GC 30187-10-15 1.6 80 0.2 88
GC 50188-7-8 n.d." 90 0.2 81 

LSD (0.5) 1.29 -- 0.11 

t i inVoilla)lI( 

Other Trials 

The resuths ol olher evaltlatiuns of our breeding lines and accessions by cioperators a.lC shown|
in I'able 30. Aniong the breedilrg lines evalNatCd. AGS 29. 58. 60. 129. and (; 2120NI appear to 
he prolising in selected countries. Many of these will he fturther evalualed by the cooperators in liese 
contLries [br either possible release as new cullivars or nse in their hreeding programs. 
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90 

80 ITGX lines X 610t 38.72[AVRDC F -=7.7+12lines 77 X171.G7-ll026 80 [MTGX lines X=74192± 319.01
AVIDC F7 X=1204.39±434.5 

60 lines 

60(nci
 
E 40 

wL40 L 

00 
,2202, 

200 

0 X100 1001- 1501- >2000 
00100 01 251 40 1500 2000 

250 400 Yield (kg/ho) 
Yield (kg/ ha) 

Fig. 10. Frequency distribution of yield Fig. 11. Frequency distribution of yield
of AVRDC F7 and TGX lines of AVRDC and TGX lines planted
planted at UPLB, Philippines, at PSU, Philippines, 1984-85. 
1984-85. 

Table 30. Summarized results of other international cooperative trials. 
Country 100-
Location 
Cooperator 

Variety 
or Name 

Yield, 
(tlha) 

Days to 
Maturity 

SQ Seed 
Wt (g) 

Remarks' 

Belize AGS 58 3.0 a 100 2 30 P: 19 Nov. 1983 
Belmopan 
B. K. Rai 

AGS 129 
ACS 29 

2.7 a 
2.7 a 

100 
100 

2 
2 

21 
22 

T:8 

AGS 12 2.6 ab 93 1 24 
AGS 130 2.6 ab 93 2 29 

Burma AGS 3 2.0 P: Nov. 1984 
Thitcho T: 8 
E. T. Bullard 

Costa Rica 
Liberia, Guanacaste 

G 2514 
G 10337 

4.2 
3.2 

96 
97 

P: 6 Aug. 
T: 76 

1984 

T. S. Toung G 10438 3.1 87 R: 1 
G 2509 3.0 95 
G 2037 2.8 84 

Liberia, Guanacaste 
T. S. Toung 

AGS 
AGS 

17 
144 

1.4 abc 
1.4 abc 

87 
87 

1 
1 

P: 14 Aug. 
T: 30 

1984 

AGS 129 1.2 abcde 91 2 R: 2 

Liberia, Guanacaste 
T. S. Toung 

AGS 
AGS 

19 
124 

2.8 bcd 
2.6 cde 

88 
95 

2 
2 

P: 29 Aug. 
T: 16 

1984 

AGS 8 2.4 de 90 1 R: 4 
AGS 1,13 2.2 e 90 1 

Indonesia 
Sawah field 
Donald R. Schmidt 

G 2120 M. 
Local Ck 
LSD (.05) 

1.3 
1.1 
0.4 

81 
81 

P: 3 July 1985 
T: 8 
R: 2 
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Table 30. Continued. 

Country 
Location 
Cooperator 

Variety 
or Name 

Yield1 

(t/ha) 
Days to SQY 
Maturity 

100-
Seed 
Wt (g) 

Renarksx 

Bandungan 
W. H. Wang 

AGS 129 
AGS 66 
G 2120 M. 
GC 60062-8 7 6 
Local Ck 

3.2 
2.7 
2.4 
2.4 
1.9 

101 
92 

104 
98 
96 

17.8 
14.7 

7.4 
13.2 
12.6 

P: 4 Jan. 
T: 6 
R: 2 

1985 

BPP Karangpandan 
W. H. Wang 

AGS 66 
G 2120 M 
local Ck 

3.5 
3.4 
3.4 

75 
80 
81 

13.5 
6.5 

10.0 

P: 23 Feb. 
T: 6 
R: 2 

1985 

Kadipaten 
Donald R.Schidt 

ADS 210 
local Ck 
[SD (. ) 

12 
0.6 
0.5 

78 
78 

P: 23 Oct. 1984 
T: 18 
R: 2 

Painal van 
Donald R.Sc liit 

( ')120 
!L)(-11 Ck 

2.1 
1.8 

P: 27 Oct.1984 
T: 15 

Surusunda 
Donald R.Schmidt 
Local Ck 

AGS 103 
AGS 148 
2.0 

2.9 
2.0 

::28 Nok.1984 
T: 10 
R 

Malaysia 
Tuaran, Salah 
Liaw Hiew Llan 

AGS 58 
AGS 29 
AGS 129 
AGS 17 
AGS 130 
Local Ck 

2.1 a 
2.0 ab 
2.0 ab 
1.9 ab 
1.8 abc 
1.7 bc 

95 
95 
95 
91 
91 
102 

3 
3 
3 
2 
4 
2 

25.4 
20.5 
20.1 
19.0 
25.9 
16.2 

P: 26 July 
T: 12 
R: 4 

1984 

Panama 
Rio Hato 
Gaspar Silvera 

AGS 58 
AGS 29 

2.1 
2.1 

86 
88 

23 
18 

T: 2 

Philippines 
Los Baios 
B. V. Legaspi 
T.D. Gajete 

AGS 85 
AGS 19 
AGS 12 
AGS 17 
G 2261 
Local Ck 
LSD (.05) 

1.6 
1.6 
1.2 
1.6 
1.6 
1.7 
NS 

91 
S8 
89 
90 
90 
88 

1 
1 
1 
1 
1 
1 

11.8 
11.9 
11.6 
11.9 
11.7 
12.5 

P: Dec. 
T: 9 
R: 4 

1984 

Calauan 
B.M. Legaspi 

AGS 211 
AGS 227 
AGS 225 
Local Ck 
LSD (05) 

3.3 
3.2 
2.9 
2.1 
0.8 

84 
84 
84 
84 

2 
2 
2 
2 

18.5 
18.8 
23.8 
19.8 

P: 22 Jan.1985 
T: 16 
R: 3 

Philippines 
Isabela 
R. L. Raymundo 

AGS 11 
AGS 5 
AGS 2 

1.3 
1.2 
1.1 

74 
74 
88 

2 
1 
1 

13.5 
15.0 
5.5 

P: 
T: 
R: 

12 Dec. 
20 
1 

1984 

Bohol 
M. Yasuo 

AGS 188 
G 8285 
AGS 187 
Local Ck 
LSD (.05) 

1.6 
0.9 
0.8 
1.4 
0.9 

102 
110 
103 
116 

3 
3 
3 
2 

38.5 
35.6 
30.0 
20.2 

P: 17 May 
T: 6 
R: 2 

1984 
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Table 30. Continued. 

Country 100-
Location Variety Yield' Days co SQY Seed Remarksx 
Cooperator or Name (tlha) Maturity Wt (g) 

Sri Lanka GC 50228 2 7 6 6 3.0 79 15.9 P: 24 April 1984 
Mafia Ilhupna:!ama GC 50228-1-38 6 2.9 83 21.0 T: 24 
V. Arulnandhy Locil Ck 4.0 91 14.0 

LSD (.05) NS 

St. Lucia AGS 187 6.5 a P: 21 Dec.1984 
La Ressoirce AGS I 90 6.0 ab T: 8 
A. Sajjapongse AGS 191 5.2 abc Yield data were 

AGS 165 4.7 abc collected on 
G 9053 (CG,) 3.7 c fresh pods. 
G 10134 (Ck) 6.5 a 

U.S.A. AGS 129 4.7 143 3 21.2 P: 11 May 1984 
Tifton, Georgia AGS 154 3.6 126 3 15.0 T: 5 
Myron B.Parker AGS 6? 2.8 125 3 18.4 

ACS 188 2.1 132 4 41.1 
AGS 186 1.0 129 3 29.5 

INS - not sigmiic it "SQ ,eed qtality. 'P - plantuig date: I . total iu'1b',r of entries: R = replication. 



Soybean Entomology 

Screening of Selected Soybean Accessions for
 
Tolerance to Beanflies
 

Introduction 

Three species of agrornyzid flies (contmotrly called beanfllies) are economically important pests
of* soybean in tropical to subtropical Asia. These species - O)phiomia p)hacoli, 0. cu'nlrotsl'Iis, 
and Alhnagmniro*.v.a .ws, (I)iplera: Aoromyii daC) Ihave a wide host range anong the leguInes. Since 
tilelarvae feed conceaeICd insidC the Ste. its oes onntoil iced. I nliiiniOw only a fw Wild soy beanclantrage gC 

(G.'in .soja).accessions have sho\ ii resistance to these pests. The resisltant accessions possess very
thin sterns, an agronoinic chalacter v,hich is distinctl' tundesirable. 

Since 1981 we have been screeningiour gernplisin fOr tolerance to beanflies. A tolerant cultiva 
sIIufers nr yield rcdtiction despite heaivy bean lly infestation. In 1984-85 we screenred 182 accessions 
inapreliminairy not-eplicated tCl arid l0 additioral accessions and breedilg lines in a second treplicated 
test, flr tolerance to bealflies, irrainly Al. so v ,. 

Materials and Methods 

A I-ha field was rototillecd, applied with basal eI'rtiliZers, and worked into 1-ni-wide beds. These 
beds were fLrtler divided into two adjacent 5-ru-long plots for the preliminary test and into 8-nil-long
plots for tilesecond. A 0.25-ni distancc was maintained between two adjacent beds. Seeds of each 
entry were planted intwo parallel irows 40 ciii apart ointwo adjacent plots separated by a 0.25-rn 
empty space. A distance of 10 ciii was maintained between two adjacent hills in each row. 

For the prelinrinary test, seeds tif each entry\were planted in only one plot: whereas for the 
weresecondary test. seeds planted In three randoinlly selected plots cacl representing one replicate.

The crop was raised acicOding to cnistItlrnry cultural plractices (irncludiL, iI1.1Lc!icidCe applicatio), except 
one of the two adjaceit plots which \was left unrtreated as Contr, I.Two inseclCides, inr crotpllos
and or nethroate. were alterately sprayed at the rate of (.5 kg a. ia at 3,7,l0, 17, 24, aid 31 days 
after germination. 

Four weeks after gerniination, the crop was sannipled 1y uprootilg 10 plants I'rorieach of the 
two adjacent plots of each entry.'I.The stems of each plant were cut openi aid tilenuber of beaifly
damiaged and healthy plaints were recorded. At tis tinie thinning was done to naintain an approxinmtely 
equal number of plants inerch ;,cjaceint plot of each entry. 

Starling six weeks alter planting we sprayed the entire field with COlat insecticides, such as 
deltalnethrin or fenvalerate, to prttect tileplants acaiist other 1itostly prfoyplhagtus insect pests. At 
harvest we recorded the seed vield per plot. 

Results and Discussion 

In the preliminary screening, beafly danage inthe control plots witIi no insecticide spray ranged
fronti 70 to 1007c of* tileplants; intileinsecticide-treated plots, it ranged frorli 0 to 45'( . Yield loss 
varied rfrorn0 to 63 , . The entries with yield loss of5% or less are listed inlTable I. Only one entry
in this category was art AVRDC bredinz line: the otlcr six entries were accessions. In past tests 
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less yield loss was observed in breekling lines than in accessions: no such trend was evident in the 
1984-85 trials. Nonetheless, the seven entries that had yield reduction ol 5;' or- less appeared to be 
promising. 

Since the Sole criterion anl\v ItolernceMr wva, h velwhich is infllenCed by many lactoI s, these
entries will he tested in 1ttmn a 

In the secondary screenin. 14 Iccessions and hrCdiulc lines, that showed iuhls o 

once m1or-C a 986 ill nIm tirepilicNae Iest will a lare plot sile. 
ehanllv 

tolerance in the 198.3-84 tests wyere included in this I985 lest. ['he data oil beaullv infestation and 
yield reduclion of these entries are quzlarl,ulied in [lhe 2. In inscticilC-protecL:ted.,,l phts, iplt dalmage
ranued front 2 to 25'; , hile in control.plots it rang'd froml .9 t 100,Ito . Yield reduction w"as fromll 
7 to 41)., a reall2c omnsidral\ liyl, than thI t the entries testc'd in the sillgle repflicate test ill 
1983-84. Nonetheless. iOur etlri.,, ,ht,,ed less than It'; yield rtl+uc'timi aind are tow beine evaluated 
lor stahility under VaoI s cll\irulllICllt;,l Mud bcaMnli\ i Pulatlon lcs e!s. 

Tanle 1. Performance of selected soybean germplasm in a preliminary 
screening for tolerance to beanflies. 

Entry Nlo. I'lint D an IIge Yield (kg/plot) Yield 
+IeCtclide check Iisecticide check Loss' (%) 

G 1309 5 100 0.65 0.64 2 
G 1501 5 95 1 00 1.13 0 
G 2124 10 100 0.62 0.59 5 
G 2264 0 95 0.38 0.36 5 
G 2320 15 100 1.20 1.15 4 
G 2468 5 70 0.75 0.75 0
PP 81 45 100 1.07 1.49 0 
PP 5' 15 100 1.13 049 57 
G 1724 15 100 1.12 0.52 54
 

/Ave'iige!rIdy I orrt18'
i o',! fr 8w 33 3(", 'PP 8 6008 19i 6 12 S.
 
'PP' 5 (5 1 1HKtk- tkil II I IHK
 

Table 2. Performance of selected soybean germplasm in a secondary 
screening test for tolerance to beanflies. 

Entry No. E'lant )amiagte ("') Yield (kg/plot) Yield 
fi rlsecticide check f IrlwectiCi(je check Loss' (%) 

G 342 17 a95 1.16 0.69 40.00 
G 3517 10 100 0.50 0.47 9.00 bc 
G 531 7 98 0.82 0.60 28.33 ab 
G 8586 10 93 0.63 0.57 8.33 bc
G 553 13 100 0.49 0.44 10.00 bc 
A 32 25 100 0.57 0.53 9.00 bc 
G 1992 17 100 0.59 0.49 16.90 bc 
C 21 10 100 0.81 0.78 7.33 c 
G 5422 11 100 0.93 0,68 27.00 abc
AGS 183 8 95 1.08 0.77 28.00 ab 
7 3 2 100 0.79 0.65 16.67 bc 

' 42 15 00 0.19 0.67 16,67 bc
AG;5 229 7 98 1.00 0.89 11.33 bc 
G 6 8 100 0.36 0.32 11.00 bc 

'Average yitld lo,,s for t 14 onltrilr t 1.50", 

Conclusion 

Seven entries ott of 182 in the utirCplicated iprelituinary test showed yield redtction of 5% or 
less. FoIr entries out of 14 in the three-replicate, secondary test had reduction of less than 107(. lhese 
etitries will be evalutted in 1985-86 for stahilitV under various levels of' Ibeanlly pO)ulalion. 
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Insecticide Screening for Beanfly
 
Control in Soybean
 

Introduction 

In tropical and subtropical areas, soybean is in fested by nunierous insect pests, including beantlies 
which rcduce plant vigor and in some locations kill the plants. At the moment insecticides are the 
most elective and practical control mnethod. Iowever, because of increasing prices ol agricultural
cheical s,their adverse effects on the environment, and the possibility oI produitci ne insecticide-resistant 
insect strains. inisecticides should be used judiciously. At AVRDC, an ongoing program screens and 
selects insecticides that ar eflfet isvC and ccinc]iilical. l I 1984-85 one sucIh test was condtlicted and 
the resLilts are described ill this report. 

Materials and Methods 

A parcel of land was rototillcd and worked into I-i-wide raised beds. The beds were lurtlier 
divided into 3.3 ill\ 3 in plots. Scdals of cilIivar KS 9 were sown in two parallel rows set 40 cm 
apart oil each bed and at a distance of I0cmiibetween hills at the late of fur to five seeds per hill 
in each plot. Ferilizer applicalion, weeding, thinning. irrigatieci and other necessary clltural practices 
were Iollm.,cd.
 

There ws'ere 1( treatments including acoimtol, replicaled Four 
 littes and arranged it a ran(omized 
coliiplete block design. Predetermined quantitiCs of iitseclicide oIn1unlatioiis were diltCd in water 
and sprayed oii each plo with a 10-liter air-pressure sprayer charged to 2.7 kg/cm2 (4) psi). A 
0.5-liter spray volune (50',,, of the design atcd quantity of the active ingredient) was applied per plot
duiitig tile 1ndfIrst 1uir aplpnicatioHns I liter per pilot ( 1)000 liters/l) itthe succeeCding three applications. 

Iach sprayer \ ias individuallv calibialed with a sltlpwatch, aiid specific VOIlIoICS O1"spray solutioni 
could be accurlately and un ilforI, delivered to each plot to ensure tlhalt a specified I of activemotitllll 

ingredieit was applied. Spiayines were done at 3, 7. 10, 14, 21, 28.,i nd 35 days after emergence (DAl.).

Insecticide Cffectiveness was evalaCd at 21 and 35 )AIF. Thirty planlt:. at randoli were uprooted
f'roii each plit. Each plant wis cut ope iiid the nuiitbcr 0f larvae an1d pupaei foilund within the steins 
were rccorded. Likewise, the nuniber of' plants with visible beainfly dalage, but wilhoult larvae or
 
pupae, was also recordeCL.
 

Starting 35 l)AI, the entire experiment was protected against other pests by occasional sprays
of fcnvcalerate. At harvest, seed yield f'rom each plot was recorded. All data were analyzed by Duncan's 
multiple range test. 

Results and Discussion 

The restilts of the insecticide screening are slntiiarized inTable 3. Five synthetic pyretliroids 
and one avernitectii colipoind were incItided in this trial., along with three organophosphorus insecticides 
which, inthe past, have consistently given satislfactory control of beanflies. None of the synthetic 
pyrcihroid s gave adctiate contril of the beanflics. Nmocrotophos and otnethoate per fo rtiicd well, 
but did nut resUlt in increased yield. There was no statistically significant difference ill yield dile to 
any insecticide treatiienl. 

Conclusion 

Inone iti.ecticide screening, test wherein synthetic pyrethroids were tested, along with standard 
organophosphorus coniipounds, none (i lthe pyrethroids gave as good a control of beanlies as oniethoate 
oir tilnocriolophlus, the standard insecticides. 
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Table 3. Evaluation of insecticides for the control of beanflies on soybean.z 

No.Beanfly Maggots Damaged Plants 
Insecticides Rate (kg + Pupae/30 Plants (5) Yield 

a.i/ha) 10-30-84 11-13-84 10-30-84 11-13-84 (t/ha) 
Deltamethrin 2.8EC 0.05 26.75 ab 28.00 c 83.50 b 92.25 a -1 060 
Surnicidin 20EC 0.10 31.75 a) 31.75 c 94.25 a 96.75 a .905
Cypermethrin 5EC 0.10 31.00 al 35.75 "1l) 96.00 a 100.00 a 1.130
Permethrin 1OEC 0.10 34.00 a 40.00 a 100.00 a 100.00 a 1.065 
Baythroid 50EC 0.10 32.75 ab 36.25 al 92.50 al 96.75 a 1.030
MK 936 0.36EC 0.018 31.25 a) 15.25 d 4.00 a 87.50 b 1.160
Dimethoate 44EC 0.50 21.00 b 34.50 al 84.00 b 97.50 a 1.170 
Omethoate 50EC 0.50 3 75 c 10 50 (1 17.50 d 48.50 c 1.040 
Monocrotophos 55EC 0.50 9.50 C 12.50 d 46.00 c 56.00 c 1.078 
Control 31.00 ah 37.75 ab 99.25 a 99.25 a 0.985 

"Cultivar - AVRDC icco!slurr G P 120: phlii, dll, 4 (et. I 984, irwticut; sprayed 12, 15, 18,
22, ?9 Oct.: 5. 1:1Nov : h,irv.t dbite 1.1 Li 198 WDLaa showvi are rnir;ms of four replicates. Means in
each vertical col1111ii followed I the me .letltel aIre, (ot haritfy dffireril 5s rlt ait t1e 10ivel aiCcrllri to DLUICa+'s
 
MultilJe Range iCout P l eO10 !,(i (I'100(0 
 hi)
 

Antibiosis of P1 171444 to Porthesia taiwana 
and Nezara viridula 

Introduction 

It otr 1982-84 stldies , f\LIundthree soybean accessillls (PI 17 1451. P1 227687, and P1 229358)

With variotus leveis of I.siMlliC lodlirliailtrrs s,:ch as beet alll,\ tij , ua
iSnPodoljlte'tvr ~igit (llidoplera: 

(lpbidoptera: 

sca rahid bCCtlCs, 11n101l/ I'l,'fCi.(otL'1)(l c' a: Scirah!cii dai), tId IhrCe spc:iCs O1 stikbtgs: Nczara
 
viul-0/n/ (litnliptera: Pliitlunlidite I I'ic:olci h'l/iI I ler ii plela: Penitatilrloidae) and Riplorits
 
l/hlt(tIa i~(Henfiptclia: ('r eidla :).


One of tlest' acccssiolls. Ill227687, \khich ias resistance it)lllll\ iof these ptsS is heiit-t used
 
in our trecding priliailt. Ill tileinttLurVllilte -iettld. I1171444 tuied oul 


Pyrilvidac). I tordic.sia aiilluu I Lyly'a1tilidlak). (0'gviuIsp. (lepidoptcra: .liantlriidae), 

lohlla'%e better resistance 
t sotili.ril preen stiinkbu that, PI 227087 in tilet .S.. \Ve. h ftueliie, studied thei esistanc of this
 
acc,.ession to ittIlic'l, dcl li oit. P.il mmidn _,iml lStkllupg N. virid/ua.
 

Materials and Methods 

The feeding of I'. tiuania larvae ot IPI171444 ,111(1atsuSCCplih.,cieck enlry. TK 5 was sludied.
 
Leaves ofleach acccssion kte 
 placed it scpatale ptetri diSlcs. ln 2nd-iitar /'. Uitaiwana larvae were 
placed insidc ,,.cli p ri dish. Flach accession had three." pctri dishes eatch represe ting onre replicate.
The dried andl eite Izlacs ',ete repliccLd lprioidiCtllV \k itlh liesh ones. Area ol the leaves was tmeastred
 
ltwftire aid ifter t,.flaccnlcit. We Ilsi recorded larval tttirtality olver a 15-day periid.


Inl the eperi"mett with ercei stilkhp,. Ill 
 pods each of "I'K 5 oi- P1 171444 at the R5-R6 stage 
were placed in a pltri dish. l[Ver\ ;iCcesSiitl had tinr dishes each represet.ttineg one replicate. Tetl 
2r1d-instar lVtplts ve'eree.|sed inside each dish. The iisects weCre allowed to feed ti tIle puids. Old 
pods were replaced oct' every two dayNS. Insect I|toirttlit\' \waS OiservCd durinlg the nynilal inslars 
at1d adtill stage. 

Results and Discussion 

P. taiwana. It the lear-consumptiiti study, 1. taiwtana consumed much less foliage ( 10.9--2.6 
c111/larva) of P1 171444 than TK 5 (18.2 ± 3.7 dhtring tie larval stage, despite theCm/larva)fact 



Soybean Entomology 2 13 

that insects fed on PI 171444 had a longer larval period than on TK 5. This indicat,:s that som,'thing 
in the PI 171444 f)liage inhibited the feeding of, P. aoo(. 

Insecis fed on Pl 171444 leaves showed a continuouslv increasing nortality (lFig. I ). especially 
between three to five days after initiation of feeding. In 15 da. of ohservation, all insects feeding 
on P1 171444 ,hed. whereas the llorllil\ ',vas olnly 02,4 ill illsCtls fed on TK 5. This Iriher proves 
that Pl 171444 fIoliace is antibiotic to P. taiwaim. This soybean accession represents an additional 
inportaint solrCC 01 resistncC to P. h1ioltl. 

Green stinkhtg. hnccts 161t on I 1714-14 tls had a slightl toger nvnphal period in practically 

all nonphal instars (Fiu.2). Overall. i took 14.5 -t 1.4 days on TK 5 as i1n.st I.)- .0 clays 
on P1 171444 to comnpltc the nmnplhal instars. Iurtlicrniore. nymph mortality on Il 171444 was 
substantially greater than that on TK 5 pods in all nymphal instars observed (Fig. 3). There was no 
difference in the 0i1,' energcence in the nynphs fed on both accessions.pr of adft 

90 6 TK5 

PI 17144480 P 

070-

C) 

300 
40 o 

U 20-In star 

to- Fig 2. 
Duration of various nymphal instars of N. 

I A- fed on PI 171444 and TK 5 pods..viridula 
3 5 7 9 11 13 15 

Days after Initiation of Feeding 

Fig. 1. 40 
Mortality of P. taiwana larvae maintained I TK 5 
on PI 171444 and TK 5 foliage. 

o 30 IJ Pt 171444 

0 2 

. 20 

o6 to-
E 

Fig. 3. 
Mortality of various nymphal instars of N. 
viridula fed on PI 171444 and TK 5 pods. 
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Instar 
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Conclusion 

All P. t.irwana feeding on P1 171444 luases died belore the pufpl stage. whereas those on TK5, a susceptible cultivar, had mortality ol only 62.,. N. viridula nymphs ed green P1 171444 podsalso had a coisidclral, prologed miiiphal stage. and each nyiriphal stage suffered greater mortality.Accession PI 171444. ths, rcprelcnrits an importantl SOLurc oI '',sistinceL' to these insects. 

Screening for Resistance to Hedylepta indicata 

Introduction 

/\ lepilloflroiL+leaf folde'r. IIe',/\h'l,a iiri/i'hr (ltpidorra: l'vralidaef. infe'sts s~oybean eve'ry 
tumn illAVRI)(. lhe ine',ct lir\iI Id tW O to Ihree Ifetl togllicir and Iced ontclll whilereMiiailing II0teLted ilsidc. Pupaition ttkes place' inside tIle leatfolds. It is a rirror pest of soybeanl,but il I1)83 its, dilnag riesiltCd ill ttal deIo.li ti l )f SoIbean plairtS.

Inl atnillli I985 it atlsk) bca';tme a sI ious problefiri aiid illiiile inlstiatcCs. 10( o1 tIhe unplrotcted
plants vcrv d.foliated. [lieIi i, muect plpulattion provilCd ecellean oppotuiity to Lcreen forlIA' fOlder rcsiticL.e. So\ hca .n.I'rp1,tLasiiithatl had beeii planted Ior other purpIrLse ,seas.lhcrefor, 
se rCtl,..i or" re."L-c ttlel othiLsillsct. 

Materials and Methods 

.l'\f r bis rllentili/r applicatioir aii 0.8 Iifeld \a.srotiitillcd and \ rlkCd inlt ft.75- i-wide ied.,.
Seels ()IIth ict-,ssiiil \C planted th.Ie
o e InitId i 4-mit( . .SItdIrd cutltIlal pric'tices.'S\wre fllohss ed. ex'T lie use'0I tri ecticdS. AcC.C.6io \rtcr 'ietluated for reskitLace \hCin the ctfulder po[iulatioi \ki,i;ea iits pak, and several citrie's tad b)cn ,'ciiileC.t dcfofliated. II caci plotthe rittI::bCr o11d; Wng'Ld ilth\ \ ucrIcordCanidlrh llait ,, 
. 

aclll;iHI''lie crc t, dlaiLC'tl teII to5l%ni lietn ,++'ld statiLtlic;l anal, Li sL l Ias ll ia diaL0 . 11ch' ofllhW'standard dvc\ (titACL's'1i. \\ I had1aici)t.a (dktaIi'agdp"latndrit'ca 2Lsd \v,iated tsIIhil r"islta t IIIR): 1ho0, Ibctv,' rllcan '",,eld and mean - IsdJ. as inoldCraeluC I' stLtll(MR): tln)C bis, CCil itcan1 I"d to InIr;rr. ispotssss,,inh Icssista (.c : l<)hoc beNel llnall
and rrrearrr 2sd. as 6li *rirdthose Inorc thlanIll irin, 2 sd. as hiiglrl, susceptible IllS). 

Results and Discussion 

, .l .csNesI., teste'd f0r Fesisirc'C \,cL'c dlirr utl 'Ib\tire l'afl lIre tfdelCr. pctagCel 0tt pilllt.diiragCd rintlgd Iftir1.067 to I) Nart100'; .'Will ta£ (oitplan ;rage \Las Q.9)5; "5047 tccessionshad 1)0'.; plumt,s d,Bltii:lrHt IIc ' ICs+ I.'Lssio)nd on lilt' tegli'eL, Ire \\CiC teitlis ly\ classi'ied as fIoshs: 70)as II1. 5) as NI . 57 as I.R. aid 647 as S. Since itlaree inuibe ofI acce.sions u\CrIIR. \ sLce.-d liose htad 25'fi;al ii s.",s [hiult;lirIge'd IplantLs. perftr1niacl oftOfhese, acc','-,ins
 
is SniiIIrari,/'d in [ablc 4
 

'rsLe ;.cce'Lssror he.'
si ill vl,;t d dti ;MitniII I980. liItIrC ianitc. \sC ar, devCI)pirIg ariass-rear ing tcc li fir -oII,1 L /,W111\\It so Iuel , ,,'*.If sIccsfltl \\C \ ill be ablC 1t d1nresistance
scrcening, .haract.rti/atim. arld brcelin- tlnlritt thre \ear.1 

Conclusion 

Amng 833 s cn accessioiris screnemd for I. inldic.uh resistil ice. it\cragc p1)anit diaserier t)(:;. Six atccessiorns ashad less then 251:,, plants danraged by this pest. 'Ilhese aicces5iotns will be
evaluatCd trtler innItturrn )I
8(. 

http:inldic.uh
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Table 4. Leaf folder damage to selected soybean accessions.Z 

Accession No. Damaged Plants (%) 

G 2404 16.67 
G 2720 20.00 
G 2914 23.08 
G 2967 25.93 
G 3464 19.05 
G 3476 25.93 
Mean (833 accessions) 90.95 

ZPlanting date - 13 Sept; evaluation (late -- 26 Nov. 1985, 

Preliminary Screening of Soybean Germplasm 
for Resistance to Limabean Pod Borer 

Introduction 

lifiniibean pod horcr. I'i/la ci IPyralida.zickn/llti(l.epidoptc ra: is a serioIs pCSt Of soIybeai 
in tropical to subtropical \,,ia. Tihe larvae of this insect borC illo the pods alld feed on the developing 
seeds as a result of \hicl the Nield is rClucCd. In 1981 sC found sCCven sotybCan accessions which 
had ttodeCratc to hit'h levCls of ,c,,iancc to liahiae pod borer at A\VRI)C. IlCin' late nIattuin. 
the\, escape inlestationll which is sCasonal il "ai\\l. In alCa, w ilh pod bo0trs pCSCIt thrughoghout [he 
year oith difLrCnt sCatialil\ than ihat of Taian, these accssions, are suscCptiblC. 

TO find ail aC'cc,,sion that i, itil ICislalll. C iiitiated A Ilew ',CICClliII! proLraill to identify icw 
SolI'CCs of pOd borer i ist111. aI,*''ma p t.Cil, ncellt eacll'.'ch I wa I\%lted each in Sepllber 
and ()ctober to ntiniii/C the cCapC loil inli'itio(tue it)til,.iiceC.s in plant iaturitv and pod b,'rcr 
sCason. A fIac ii:illlbe'r ( lioiatll earel pid bowiCl plpaIC kxClC relalsCl at rilar.erliSo intervals 

It) atenilit the ailibicnl populantiii. I I1)85. I.(0)atlditional acccssions were Screened. 

Materials and Methods 

A ().75-ha parcel if land away flii areas of frequent finsecticide use was nitotilled, applied with 
fcrlilizcr, and worked iito 75-cm-w ide beds. TiC,,c bedls were further divided into 5-itt-long plots. 
Seeds o each of the I .10() sovbcilliccessions were soll ill ai row on at5-itt-long plot on each bed. 
The first plantine was dolle )n 13 September llld, ile second, oil I Octoher 1)84 with the Salle 
accessions in ideitical plot se ilid dcsi.2l. The crop U,as raised acC,,ordi Itroutine ciilttiral practiccs. 
except that it) insectcicide %daallliC. 

Begirining %\ili the ]im riiie of the earuliest flosmcrine acccssions, and at about ll-d'v inltrvals 
thereafter. \wc released a larc ntmiller of laohoratiur\ reared F-. ,i,+l,+'m'/hi ptupac. The pupae were 
placed at regular distalce trlou.1hiout the field. \ll plants ill cCh phit \\CtIC harvCstCd al Ian.atiity,
and their pods examin I Ir liiiuaeldc. pod borer naia'C. The iitiibCrs Of LlaiiCd anid litY puIds 
were reciirded aiid the pictllagc oufdaillaud pok was, calculated. 

The piiCCIlllg' if daiulacd p(iL, vi, ;ialvh a staitilicil 'iichiod based Ii itean percentageis cd b\ 
of dalniaged pos anid s ltandarddevifitl(i )[s of theiieain. bis ilthod CnIblCd US tio clssifyv the 

eICCCSSioIS inti) v\liills resistnellco cltc ories. b;is_ l pI'itdCag of podls dall"cd: 

IC",I(I 
Moderatcl rCsistant (Mk)R: hcelt.l illean 2',l and ilican - lsd 
With low resistancc (I1R): bt'tween nican - Isl and itean 
Susceptible (S): bCtwccil icait allo milCanl f 2sd 
Highly suscCptihlC (IS): greater than mean + 2sd 

Highl i ll ): les, lhall iiieaii - 2sd 
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Results and Discussion 

Fie classification of the accessions into various resistance categories are summarized in Table5. Accession G 1375 was daiia-e-trce ii hoh screenings. Since a large number of accessions fellin tle MR cateeory. ke selected IXelntrieS Which had less than 1(1 damage and which fell in thisl,

class in both screenings. ThesC entries were evalnated in Iour rijonthily plantings in late 1985. tile
results 1which will be reported in I1986. 

Table 5. Distribution of soybean accessions into various resistance 
categories based on limabean pod borer infestation. 

Resistaric Screening I Screening II 
No. Acc. ", No. Acc. 

Highly resistant 2 0.02 1 0.01Moderately resitant 137 13.7 162 16.2Low resislance 440 44.0 393 39.3Suscepti h l - 279 27.9 295 29.5Highly susceptible 142 14.2 149 14.9 

Total 1000 100 1000 100
Mcn " damage 16.87 21.05
Standard deviaition 7.20 8.98 
Range of damage 0 to 49.15 0 to 57.03 

Conclusion 

1ito1g I,)) accessions screened, It) sovbcai accessions shtoMx'd itoderal' to high levels ofresistance lo lilniabcan pod hore'r ill t plantiings in a l)relininary nonreplicated screening. [rlTese
accessions are, bepi exvlnttemd furthlte tolconfirm their resistfce. 

Confirmation of Resistance to Limabean Pod Borer 
in Selected Soybean Accessions 

Introduction 

litnalbean pod htbocr, hi/la :in'kn'ne/la (l'[eil 1, lepidoptcra: Pyvralidac) is one of tihe mostdestructive pcsts of soy bean ill tropical Asia. Its habit of horing inlt thC pod to Iced on the seedsreduces yield aind also ninakcs itdifficult to control b\ conetional insecticide applicalion. At AVRI)C,
therefore. we porani to0findiinitiated a sWicninlll, sources Of rt'sist:mce ill order to lrCedl(od-borCr
resistant sobiulltix ars.
 

Il 1981 sex, en Ctliti\Mas wett. dIttifiet 
 \with a re.sistlc., that x as 1eCrucI dne Itolate maturitywhich e'nablCd Lthi to escape, the inlfstatioln. Inna new screniug prfitrn the samet cultiVars \were 
plalltd mic (ill SpteCnibeUn anMd ( )ctobe, i lIlabor';t'Or r'C;ll'cLd insects relised to overotme tiheescape procll. tine this i cthiotd. \., screcncd I.)O)Oa'ccessions inn1983 and sclecled 17 whichWere least d il t ,.M iuC,s.tnagetl.,d t,...cr,, 'Ibis sltul is a tlii er plicattd trial to cotnfirmil the rcsislance 
of these a'Cessiolis. 

Materials and Methods 

'[he planting area \%,as rototilled and \orked into 0.75-n-wide beds. lach plot was a IO-itt-long
hed. Seeds of tile 17 apparenlly resistant and tiree susceptibleI.accessionis were soill oil each bed.FIach accession was planted in three ratndottlv selected bCds. There we'cre three plantings: one cach in 
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August, September, and October. The crop was raised according to standard cultural practices, except 
that no insecticide was applied. 

Starting l ion, the date 0f IlOWering of the earllest-flowering accession, we released laboratory
reared E. zin'kem'lla pupae at intervals to augment the native insect population. At harvest, we collected 
all pods in each plot and counted the nuniher of damaged and healthy pods. The percentage of damaged
.pods were analyzed by l)uncan's nmltiple range test to select the least-damaged accessions. 

Results and Oiscussion 

The results of pod borer infcstation in three screenings are presented in Table 6. The percentage 
ofdamaged pods increased frIm first screening t third sc reeninrg, possibly because of increased pod
borer population resuhtiuc from IreuILtenl insect release. Accessions ( 98. G 100, and G III were 
least dairaed in all tIhree screeniClS. 

Table 6. Limabean pod borer infestation of selected soybean accessions 
in three plantings of the second resistance screening.! 

Accession-

1. G 57 
2. G 92 
3. G 93 
4. G 97 
5. G 98 
6. G 100 
7. G 104 
8. G 110 
9. G 111 

10. G 112 
11. G 114 
12. G 117 
13. G 118 
14. G 127 
15. G 222 
16. G 306 
17. G 584 
18. G 2808 
19. G972 
20. G 1207 

/'Plarnting dJtes. Sc[evning 1 

.-

Screening 1 

9.58 bc 
9.38 bc 
8.40 bc 
8.10 hc 
6.44 c 
6.17 c 
8.65 bc 
6.65 c 
6.12 c 

10.23 bc 
8.94 bc 
9.28 bc 
8.27 bc 

14.21 abc 
12.18 bc 
23.18 bc 
18.48 ab 
24.62 a 
19.59 ab 
23.01 a 

24 Aug.. screerig 2 

Pod Damage ). 

Screening 2 

6.90 gf 
8.00 defg 
6.05 fg 
6.72 fg 
6.68 fg 
6.86 fg 
7.30 efg 
8.15 defg 
3.46 g 

12.04 cdef 
7.62 defg 
7.33 efg 
6.98 fg 

13.17 cde 
25.59 ab 
16.96 c 
13.43 cd 
22.64 b 
26.05 ab 
29.16 a 

13 Sept., 'creerumg 3 

Screening 3 

16.03 e 
31.70 de 
31.02 bcde 
17.38 e 
16.18 e 
16.11 e 
25.05 cde 
16.15 e 
16.31 e 
27.43 cde 
24.40 de 
16.87 e 
20.38 do 
43.49 abc 
21.70 do 
47.60 ab 
29.50 bcde 
54.90 a 
15.17 e 
39.33 abcd 

12 Oct. 1984. 

The analysis of pod-dania,. dala lot possible correlation between the nuritber of pods per plant 
and the percenitage of' pds danmuraed revealed that plants with more pods had lesser percentage of 
poLs d,;eaged (Fig. -). The Correlation bCtween these two paralieters was highly significant in each
of the three plantings. lie least dailmred ithree accessions generally had a hiCher nutiher of pIt)ds 
per plant thart the rcliainin- clriie,. Ilhesc a.ccessions are. thus. nlt trutly resistant inialerials therefore. 
the search itiUst onlinuc. 

Conclusion 

Three accessions were consistently least dariaged by liimaleat pod horer in three monthly
screeings duiring 1984. Less dalnag,: was associated with greater unber of' pods per plait rather 
than will true resistance. Our search for pod borer resistance muSt coltinle into the futue. 
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Oviposition Behavior of Limabean Pod Borer 

Introduction 

liinaheirrr pod horer. Iir//l cincAr',ll// (lepidoptera: I'yralidae)is a serio'uLS pest of soybeanarid certain other le'.rilres int tropical to suhtropical Asia. especially in Indonesia where. at limes,up to 8()/ :, yiel reduction is sustainted. ( )ncc t1t. larvl starts feediro o)n the developint! seeds, it rarclyIlloves ''rlll)olle Il] to tIe otller: hellce. lh." selectioni ohfovilositio site 1\ tire ldllt riroths is crucill 
iii insect iriLestatLlon. 

Insollie cases ail oviposition deterrewtl I lrvS all illipolUltaill role ill the iliechliisill o)[insecl resistaince.We have hccK "crerr itq! sohcair ixrrrplsril tol fid Sm0Ir'cos 0It resistUn.Ce to liidaheai piOd b)nrer. Illthis corirrectiolt. w-e studied le insect''S \ i!Ositiomn hI,.or in I984. piarticularly or tie SoNybe;Il plantparis anid rOti stagcs iiiost prI r r.d li oviptositini. 

Materials and Methods 

The study to deteriririe the preferred plarit prnts I'r i'Vipirsilion w.as done ill a so'bean field wherelihoratory-reredlI Ii bnIre
r ,irtr-Mrpitl urae were released to0 ;irircitl insect pipulaiuir i'r- resistancescreening. The guard ro, of tis ).X-hr fiel was lplared wirh snrlbar ctiti'ar KS ) roniwhich we
llilde nibservtlrillis. 

Twice ever\ week. 30 flantls al the 1<5 t(, R sres erl_ urpCnited: aid ptis, illt:,rescerices.stcil., alld leaves \w 're obered for p),d boel e s. I ltlllll lroilc (rber IIi)I IliddI. '.lnd,hbtthrn third of tie plant \was recoded.

The stldy ntile prelrren plaltt-..irr ,,hItlSt.C ir O\ipo(sitionr Wts crinldtltChd ill i 
.reer ni) se.The so )blean pltlis \were r;ised ill clayI ponts continirosi\ b\ so\vin- seeds or.c a \eck arid rnlinalillillthem until hirvest, 1WICIid (o tie results f1air earlie_'r tiei Std\ \which irliciCted thai lirhirbeari pIrdhorer preife rred So),I-ean I-ds I'or iil)silioi, i\k o proted plants at tie R5. RO. 17 and R8 er'nrwth

stagCs eirch were placed ill hourl l:rie M GaUC.rll\]t -llet
:ifty pairs of lb-JIoato.\ -rear,..e'd lilial Iod hoer 
 Itlilts \,crc rele'ased inside each crue. livedays later. tIre IrIrbCr (f, e's Of 11i)rds ill i ripper., liiddlie, aid lower third rf'each pltl wererecoldd. The insCt'ilit niti WCaCer +Mi/CdhV I)rcMr's iinrtlliple rallroc test. 

Results and Discussion 

The resulls of, tile field sludy'
stunitarized ill Table 7. Ioos were 

iii tie plant-)art prefereice for li.i'abean Pldl hurer o\vipositiori are
finird rly oilpords arid sterns cluoser t) the pods. Ott of 209 plants 

http:resistUn.Ce
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166 had liniabean pod horer eggs. Al overwlchnintig (94'( number of them wcre tin the pod;S 75 ,4 
of the eggs were on the podS in tie Uiper OnC-thid of the o\ bean plants. 

In the study on the preL'rred plant-growth stage for ovipositionl, thCrefore, we obsCrVLd the ces 
only on the po.s. 'The data On Imiiher otf on the poIs ot plaiits at the R5 to R8 groth stages 
ale presented il 'Table 8. The lieiialait pold lbolel m l It) R7laid 111C eO.o're, oiOIS of' R5 plants titan 
Oin the pod.S Of older plants il thle pper onC-thidl tof Iti.plant. Mo,",.re eggs ,Ci niid on the )odIs 
of R6 plants than on those of R5 or R7 ,tage piwt' . 'fhere ,ecr: no .iii+'ait dillcreices in the 

,numbeVrs of C-egg, laid tn iod Of R5 to0RS planits hoeatel in tile Midle otr erClt harts, of the plant. 
Tis coUld he dn ito the kIct that. ill eneral. fv,,er e.C',.,2.S o iI tilho>,,se eeCtiOns of\\'i tIMnd poId 
the pilint. 

Table 7. Lirnabean pod borer oviposition on various 
parts of soybean plants. 

N(o (if Egg' onl 

Plant Sectin. 
Podsl Stlms 

Upper 205 8 
Middle G8 9 
Lower 1 0 

Table 8. Limabean pod borer oviposition on soybean plants 
of various growth stages.' 

Growth No. Igg' (g; PII(5 iPi PIant Sectioni 

Stage Uppir Midlhe Lower 

R5 19( 12 (10it 5. 0 a1 
RG . 6 t ) i IG1 3.0 a 
R/ 18 5 ilh 1 /.5 a 2.0 a 
R8 15.0 1) 1.5 a 5.5 a 

me;vt Wml'eleu. uiullinh/Datii me of lor Mre, i cht vel tiv, tollowurut by 

i illv it the S'",. lIvul hy t)utlrilcu tlple 
rmoige Iet 
tlh SillIll hitte il, [ot ,Igiil tlfituerit Illi 

Conclusion 

A surveN tof a large lmiiliher d1plmillits oi' o\ipot,ilol hiaratetristie.s indieated thaithe Iima+,bean 
t,'pod h Ier prefer Ito liay egI.' sI Il th' 1(1, ill tile up eilr olIe-thid of the plamt. Atilo g the pltllllts a 

Rtm ogs1() l.ls of tImoleR.5 t (8 rwtli ,uwcs. the itsect prelerred o liay R5 t17 RO' lulits had 

C-, tl:an those of other nmti state. 
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Advanced Soybean Rust Tolerance Trial 

Introduction 

A scries of"Irialk. preliminary PTT). intermediate (IRII'), anl advanced (ARTT), have beencoIducited to evaluate ,ildsClctt lilies with improved lCVCs of' rust tolerance, high yield, and earlyrIraturity. SClctCd lines ml.Oi the IRTT are advanced to lte ARTT, aMl the best lines from the ARTTWill be testCL in sClCcted coutldrie ,, sorldwide where soycan r1st is a selrio s problem. 

Materials and Methods 

()rre il'V,.'.cIUt hRI,[r0 rce triail ,\IUT) vas cnductedl irr fall 1984 anild to (,\RI, - & ARTT1l1 i ,prir seao, Is985.. Sesi atls.arilcd lilies 1vc trulyselctCd l . rust tolerance ani high yieldpotential, as well as tlre ch cl ciutiskars ((; 38, AGS 12t). arrl)(A(s 8 l) werc plhntc imfiill 1984
(AR'' arrd sprirr eair 1985 (.\lT'l-I. Nineteen lvadilced lics. pre\soily selec ted I+orIighyield potertial aid rii ,tCtoC In0 Cil', elo tolIrMeC nrdter -list e)ideiC, w\Cre' planted in ARTT11of sprin il 985 witlr Ii\.e hrck , h,,,cul 3(X.. \(;Sisars ,29. A(; 181. KS 8, and I'I 459025).

Plot si/c Ibor .r.I-11 lite r cilis i as, .; 0 Ill (2 \ 5 Ill harve.,stCd 'area). arid plailt den sity was
.ILiivirlCt t 4(00,0)0)(plisra,.\ ,split-plot ,lesiern\s itlh lotor ipcartiorrs \s\as used. Nilil plots wereI'tltngicid rrrd ,i .i, triorr- 'Cidl CiLs: stnhll0s \,+r, ailvk rl,. liues ;mld celck cultivars. The 1984fll ARTT was lilarted on 18 Scil Ier ' arid tle itlluiieiile l' tst \\,crtc ilrocLiltCd wilh rust Orn18 aiid 23 ()chber. ARII"-I arid ARTlI 11 ,'ic llmtdItroim 26 to 2,8 [elbruars 1985, alli thetinir gicid phts s,crc inoculrted s illh rust oin ) ard IS April. The lie ic-p intcted plots were
 

sprayed with )itliatnic I 45 csers I t so s%ceks. 
 .\ V RI)(" enIlturil l).ies \%,er h0losMed.I)ata Collected icllCutLud .' i ll. I()(),,eedl ]it\t.s 1a,t ) t lliturits. de hliiati i, aid pcrCmagc ofrust sevcrit\,. Yield dtia \,Cl -CCnvertiwr) csret I llmlsture Content bItCbre Cvaluation, arid vield loss
 was expresscd pelicirl.a t lunri,'eid,.prnetCntd ich~l Rlust 
 Cserini ail dCllialior , rCCestimated 
ill percenllage. Tle rate oi Llst ]evelopirnerin \% s',thle re'r'ICo,, l .CIntlicienlt ol the Coo relation heweeri
hirit of tol ru st-al tcI lliaeC rus-altctl Ilia'ce f dcloliatiort amd relative litetime (IJAI x
l(It/days to RXt). 'ilhe crite aloltr lin. sClctionl is t ie.lil sirinila, to1or- lbettCr than (; .38 with lun icile 
pirtectinlr, a vield sirruilar to or better Irl/ AG(S 181 withot flrimcid, tCatrlneit. aid a tle+-raiLc
level bett:[. diha (; 38. 

11mr )Ie llines atid tlree ot' tre cickACuiltilsarsinc.ludId itithe AWI,,veie s rec\viotnslv irl,+'ludedill folr rtnrsL-toerCirMiC trialS ill thre' lc atiO+ons: \VRl)(' (ts.o trials). I uialiel I)AIS (toie rial), ar1d
l'hianMi Mai I'RV, IlaililrI. TIi chck culliva/ VS I sa,, i10n irlChdeul ill (Ie 01' Ire AVRI)'triald eh. ail t erance evaliainnirs ol the,se. I triills skcre reported inl I94. Th4 Ir, .elililatatlrrrall s x trials 1983-85,) vCrc umbinidbil lhl CvaiIsalatii nll t'lrane ald ,ieLi stability i'cross

erll\r n e mrreCs. T er.siroririental iriilices (six hlocations X 2 treatirrills, witl ;nil without Itriricide)s,'ere detcrrirircid or tie stability study, Regression analysis was used with cnvironmnlreial index as 
the initcmidernt variable aid yield is, tie depnd 'rnt varlialc. 
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Results and Discussion 

ARiT' (fall 1984) and AT-I'-I (spring 1985). Ii hIoh tiials., 6eiol the best Ilies had tolerance 
Il,-ek (NIasC on perccntagi of yield loss) lla wcl,, siliilar to or belier tllan M(IS 181. the hi-hil,
tolerant check clitikar TaTlc II. All of thsce lines ielded siimilar t0 r beltter thaln G 3X (the standalrd 
,ield 	 check) in ihe tizIinecide-p-otetcd ticatnlcit.


Rate of itlh deveLopilCint itrl'.cd 
 l'oin (). I H8 to() 23)7 iii till atld raIncIId oi 0).)( lo ). 13)5
in spring I-lie 	e' ituIrd I I-ll coIted tiliiL ilt 7()'; cOlpilhtIlOi 01 tIhe soh eili life ccle rm ced froll 
22 .)3 ito -to.3' ill thu fill u f tilll il 2I.I. I)C) _3.0 .92 ' ill il2 iit;ll.

The s ehl stilnlit, ilati 	 t, I toill Ot the liIC,, i (he AR I' :iid ARTTl I a.'ross 12 e.lisiro\niCts 
,Ippearl in Tale: 2 \II (t Le test 1ilne ,acre'snihliri W ec'Ch 0thle2r ;ilil had meaM icll


the chCk o+nhlli\ ar-. JN \%el mole J1,eAlCLI vie 

a Ii ehCr \ Illil 

I ri c nso 'tt0,+.Aiii elo i toth tlheorcllc l optilltill
irstlabilit\ 1b Ii. lhc hct lir .) )eI"ic h, (;(' ,()8)87.7 ) 1 -1 .\tlihcliii ,,tiiieaiiII h h eic 
ildM. ilihl. , , d \ lioi toi lh ec. esi,+' 1+11Cii (liii ;11(l1.: lIcrIs ioli e t1tfieiCeit clOset to ieuiii 

ideall OfI .0 lhIC Jis\iitiee FLhi', lil li be "-c'Ii iII Fi1. I (( t I) 87 7 Q. II 4(1 iIlILIl .3.i

Iore li ll (; .38 \\ ili ic fnle I)[ ,, lii l ;iiiil 91.-4 bcter lltil \( ;S I8I %i\t'lut it. The le\el 
 )
tolerance ( ,e, tae, ,1 \%)i l h100iCd lie ,I\ 1 fill', IM 1111', 5II1cI _1..t,;+il, oin rCd to 20. 1 
fIr ,'\ S 1I1 ai -1d-I ()' h ( .15 

Table 1. Yield and yield loss percentage of advanced lines in the ARTT (fall 1984)

and ARTT-I (spring 1985) under fungicide-protected and unprotected


conditions during a soybean rust epidemic, AVRDC.'
 

Ciitivarl, AlI I Yild (t/hi) Al? I TI YwIhl (t/i) Yild t o's "1 
I N-I I N- AR II ARTT-I
 

GC 600828 14-6 ,'1, 
 6.1 I I 2.1/ 2I 9 :?A.58 0.00GC 6008/ /161()1 '.i/ 1.36 21 P271 11.1 6i 11.72
GC 6 (8/ / 9 1 .1I .88 1.3'16 o 1 2. 31 2I1 0.52
GC C008/ 
 96 	1- 1 1 ..1 , 2. ') .20 4.68 5.11GC 63087 19 6312 2 1,11 2.56 2.29 ,10.81 10.76B-15 0-0-9-Bk131 B1 Ik k 11 5/ 2,6 P.2 1).82 13.15BI-5-0-0- 9 I 13-k 2, 59 1.55Bkt1.3l3k) .655 2. 1.)93 10.01
G 38 (check) 1 0.92 128 2.12 61 12 1,.30AGS 129 (cleck) 	 2) / 1 0.86 2 6 ,1 1.50 i 1.20 13.26AGS 181 (cick) 	 2.21 1.28 2.12 2.0 11.51 12.40 
I.St 	 .O9 0 l8) 0.228 

111v"1:'(10l,l IIlIAi, [+;jt~ ',lI/' W) -. wlh ( tllivl r , lI~,1111it 1) dfh11r,I :,r (ilih l to) .100),000(!blll+ 
ll ll t . I t l h 

l i ' oir l d';'l N I ,1llpr()1(qct(l ' ,mllf~icb, /,t*,iltrIniu ti lwl !:' G ")t 	 ;i, 

+Yjii.,Mlfldlll! hl-+,, h 1ul Ow* check!((i +R). mtiml~mvr, v.01imlit i,yrmhol, to) '+,+,r(,i hl it rffe rce! from G 38. 

• 	 il lu(:, it i I ,i (A I )., ( c (A(it f t r lh,iIIII t w( 1, JA(i l.'I, uii i, ilt i hIw,', IIl, iti Iht ih ,t 1% 1I1 11) nMl I .N 
wilot+;yflhl~fl', tio ,,dlli il h- wi(lfl t- fromll A( 18 1 

1-1 

3 -- 0 AGSI29 I -
.... ¢AGSI81 -" ....- .¢:e- .... 

Fig. 1. 
Comparative yield stability of four 

o0 " 0-A .. ............
-14 .I -06 

--L .... 
02 

---
0 0.2 06 I 1.4 

cultivars across 12 environments (6rust-tolerance trials X 2 treatments,with and without fungicide protection), 
Environmentl Index 1983-85. 
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Table 2. Means and stability parameters for yield (t/ha) across 12 
environments in advanced rust tolerance trials, 1983-19 8 5 .

z 

Entry Mean b S2d 
GC 60087-7-9-6-11-46 2.23 1.070 0.0856 
GC 60082-8-14-6-7-68 2.20 0.918 0.1545 
GC 60087-7-9-6-12-52 
 2.17 0.912 0.1519 
GC 60087-7-9-6-12-8 2.17 0.889 0.1252 
AGS 129 1.96 1.580 02898 
AGS 181 1.96 0.756 0 1489 
G 38 1.95 1.170 0 198) 

ISix loc,-tiow:, \ w, t iatierit -. ,iohimeflwithout fungicioe: h r'gresson coeIll( . .nt S2 

deviat ml) Iloillriegfii Iinlt 

ARTFIT-lI (spring 1985). The Cih,() threc bct line's \Cre ',ireli;ntlyhelierItian tha.t of (
38 in the fnlll,,i.'idCp edIt and .\(' I e nprotclCd plo,, (lahlc 3). 'The ,'ielldsqICCt ai iet.llli,'ll ll i the 
ft ItheseI 1W, t sL,-nificanl\ LfleCrCIt I'roiKS 8 (hli,.t,h c c lin, check) \\ itii fu iicidehre teC tciC 

Prl.itetA.,.\ lilit.,th ic lcd ,,ifililh irit. i beiter hall A( IS!1 , ilut plolecthon: 12 o theti;ain mIorC tolerallt Ihan .\(;S ]ilnesIl. lxc test had a Iiihcr lc\cl o1 tolcrallce Ihall AGS 181 and 
\iClcdd sienliciiutlx be 11tOLh1ithe IMtIL.icidc and iotnul'icitC treatlitents. 

Table 3. Yield and yield loss percentage of advanced breeding lines in the advanced
 
rust tolerance trial (ARTT-ll) under fungicide-protected and unprotected


conditions during a soybean rust epidemic, spring 1985, AVRDC.
 

Yield (t/lia)" Yield
 
C(IltIv; Ir, piotected unprotected, Loss (%)


B-15-0-0 0-9 Hl Ie 3-B-1 i l[3k 
 2.77 2.38 13.9-6 
B-15-0-3-2-1 Bk-2e-Hkt-) 13k Bk 
 2.14 - 2.15 0.00M 
B-15-0-3-2-1-3k2e B1--1BkBk 2.30 - 2.16 i 5.92
 
13-15-03-2-1-2k 2e-Bkt-, Rk Bk 
 2.24 2.13 .4.91

-15-0-3-1 3Bk2 iBkt-63k-B3k 2.88 2.49 13.40 
C-22-0-Bk-Bkkee 2e-1-4-Bk-Bk 2.40 - 2.05 14.56 
C-22-0-Bk-3ke-Bke.2e-2 3-Bk-Bk 2.47 -- 2.10 15.22 
C-33-O-0kBke-Bki-2e-1 2-Bk Bk 2.48 - 1.90 23.43 
C-57-0-Bk-BkeBk-3-2-3 Bk-3Bk 
 2.62 2.23 1 14.56 
C-22-O--Bke-Bkl-5e- I A-3k-Bk 2.34 -. 2.01 14.03 
C-56-1-Bk-Bke Bkl II 1-I Bk-Bk 2.68 2.11 21.42 
D-18-0-Bke-3e-14 Bk-Bk 2.82 2.27 -1 19.50
D-14-0-Bkli6w-5 2 Bk-Bk 2.99 2.60 + 13.13 
B-15-00-0-9-Bk -Bkt-3-Bk-Bk 
 2.85 2.38 + 16.48 
Dl 1-3-Bke le-1 I1-k-Bk 2.81 2.13 24.34 
D-1 1-3-Bke- Ie-1 1.BkBk 3.07 4 2.23 + 27.42 
D-II -3-L3k(- I102 ,k-Bk 3.19 + 2.17 - 31.88 
D-14-0-3k; e 31113k 2.76 2.22 119.50 
D-14-0-BW.6e 12-k-t3k 
 3.44 + 2.39 r 30.51 
G 38 (check) 2.83 2.00 29.27
AGS 129 (check 2.98 1.63 - 45.30 
AGS 181 (chcck) 2.33 - 1.91 17.87 
KS 8 (c:ieck) 3.29 + 2.00 39.16 
Ph 459025 (check' 2.54 - 2.06 18.68 

LSD .05 0.239 
Piot sue oi eofmch itivar is 3 x 6 m plant density is equivalent to 400.000 plalits/ha. Y -> significantly

gareitr tht the check (C 38): - signicantly less than the check (G 38): iniiher.Is without sym1lbOIs
signlcant difhriice foim G 38. 

= no 
' i significantly greater tham the check (AGS 181) - significantly

less than the check (AGS 181) nomheIs without symhols - rio significant difference from AGS 181. 

http:iniiher.Is
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Ratc 'rsnl de\ clt)im.nti Ia.icd rl-ll 1.889 t)Io 0. I820. antd Iic cS1,tnlactd rn~i-,I-ccicd Iolia2c 
a[ 70N ctmplclitin ofthe t,hbcan lcrUicli iet C\ Irtnn 9t)2 Io 41M13".A combined ev.altitim ,flc lnes.dial v,.cre inlu~ded Inlh0Ill Ihu IRTT".Haill 19384)illd ART]l l
 
II .;pring 19X51 inliata l tha, c,.t..I liie, v,
" c \act\ ii it i r pcci to lc\cl- of1hl iclancc 
and yield. Three lii, hai] nican tlciic It\eI,(icld l sN 18 tn 25'N) ,,li,,tiil\ ,c~tci ltaln A(iS
181 (,icld loss 33 i ; th. it1Lll hIlcratl check. an],_ \ it! 33 itt t ' I'i lh l AGSi n It \Cl,

18 ilitnh,uf m ci c wrtccu.'ni inmnlidih,to i ItiLcI (0it 7',
Th'le l \(d 129) is 

inrcasc) tlian ( 38 \ktil pitirlclciln.nc'ich , 
 1,8 th In.g,.'idc lilirce
 
t


I I '2lheh r thanm WIt(d (; ,., iorte.ction. 'Ihlc,-, 
lincs arc B i (I)U ,-Ilk Ic Blki- Ilk Ilk. Ii1 ) U -Iik-lc Bk -3-Ilki Bkl. ant Il
15-) 3- 3 Ilk 2i lkt Ilk lk.\n0nlhcr M1 111c,"li I 'e,. 1) 1-1() IkOc I'lkIlkijd 1)1-1 H1lkl Ilk Il'k, tls(Oc. v,.,rc iproilnis..n11
.

Thcii ttILu'1d11V Ic.cl., %wIdlt 'o 1'-, 
 illnlcnc hctm ccni \ S 181 (27',')3Wd1 ) \\,.ic i~tlc .. and Gi 

ll i i,.'d38 (41 ';):lh ,c th ni IC\ls \Cm, 3,8antd 2-l'; liihcitJ hitlIhtt'c tlf(i '), \ilh1tnijjcidc

Il'tC h11. dltd :141 il.clit ihia I(I, \ Iie iiclli
", t 4' 8 \1ilh t it. \ ichtl of .\(iS 12t) isonlv()I (i %.\11h 11tll mid it', asst, lctleicl v',:s13'' bcilcl Ilian theft( ;' Iicl, [)l~lct..lion It).,',49N;. 

Conclusion 

In i cJ il1hi il h 'it, trnline" init tnci ,th1 (t1i1a. line (GU 6(()()N77 1) I1-40 ,liow\\cd vipcriiriix

in,icld siatilii \ lI cii c\ tIicMda Cdiirttiitcil,. .\tit iiC I') inc,. ihree line',,kit] ihlC'ralCc
toss 122 

hdvcl\, hihci thiln kit t1 .\(iS 181 tnl\icl 
,inlili t0 tr II'tcr tHian tI (;38IlIal \i1h Iuiiicidcit
 
prIc,,11.'i . 1'\,,itlhci line, kit] tuciIncc Ic CIlNinticnctCliaic bc ccI ,,\(
;S 181 and (G 38 antd ichlhcd 
Ia btcitCr tha (; 38 \8t i tn ic pi lction ant] ,,\(;S 181 %,i, nl it. 

Intermediate Soybean Rust Tolerance Trial 

Introduction 

I'rcvittunN rl.'suh,N.h~vinci thu a si ilician \riaiui inrclai\ c \ iclinu alilit\ cisis ahtlitn."so hCanl
 
dtlhtvar liittte sitc\., Itii 
 a uI'li cptlcitiic ooulcitticcl. 'Illwciciuie a sNdiiN Ofi 1luSh itIl.aild tr-ials

pIrclijinar.\ lPR 1]i. iiicritcliaic I 
 adITiild 
 tuanCCd (.\RTT). tha\c hccn csiahlixieihd to evalteVi1anld Scicci StN0,hcit lint, kt\ilt111tIl)Itcd tc\cls tf tliancCh it isi. hi,-h ild. antd carlv' lllattlrty.

SClCCIctd lines IttIn ilIc IRTI ale ;td',inccld it iic ARIT.
 

Materials and Methods 

Three 111CrUCtdinC Ill', hdcl.ds[rhARTT L.IRTT HI,and IRI'T-AIj \cru omhuclcd in fall
 
1')84. Si\icn 1)linsc, I I ( lines ind 
 ,NcI lII I I eiCs [ rci sl,scl.'ctC d Irtiti iitcrt jdiaIctrials
 
inspring t i84 iott
ithIl t,tul titltot tiltt-l ,rIcsisit tcc 1t, pilCni ncCIulit21inu idIholcraI Itorlst.
aid ltOcntil hih l cli dtincr sci\ctic rit" sltcss. Ilicsc lincs \.cr llatictd k.\1ith fic cliccl, CLIIIi\aI'S
(IG38. AGS 12). A( S 181 . KS X. it] I :;'/II hPI,ic I r c,.h line ttr cnltixar ,,ii.s I \ 4 in (2
N 3 II liar sti'\alc',ititl lta ,,ilx\clii',lctti ttll11, !,,Ic a's 
 h20 ,0 plants ha.
 

/\"pil plotii dci 'it\ii t' .tti+il, It ', sCsa,, M itIhilt', C ltl
i ic lil i IIiitlxitlllplrlICCCLId Irl s,,,tl1lhlM ti u, itllIC+'l i %k('1c;it\a1KClI.lines and ilic Ix rl,ccd andht.'k c.'tinl\arls. lh11,L.., HllsVL..'k 
plan11td ,)It11) sc1l[crlil~c Sl . ani li the1n1prt~+.t.tcd 1pht,,v.,cic inti,.tlaicdl + 

l icc A ll CT' IAHl'lll 

\,k'ith ()n ISltl'+. and,23

()cIthcr It)84. 'lc Itt -ciIi.itc Jlt d lhtis .IC a ii)tC ct] s r. cd \i, I)illhtnc \l 45 cactt\,tNcck,,. AVRI)Ccitc,:1,c.+colu tlur; Ni.-ic Ilil,t. 

I)JIid chllcctid itIcltided Nih IIN) ,cctd kktCiu1t. nH a\ s Iti tlit.i I YiclI tIIa \%cic CtiV rtxc d 
o1,n 1 ItisIt1cItltic tI hcI ttc c\ hialat iI i ilcl It:s\I a \itct as PCicInt c oI lti iclc pio cIctc] 

Yied. 
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Results and Discussion 

In the IRTT-l trials, the yield of all test lilres were significantly higher than that ,fG38 (yield 
check) in th. 'MiI-protected trealni.nt (Tahle 4). Five of these lines also vielided si.tnilicantly' 
higher than ., S I 8 (highly tolerant check) in the unprotectecl tratCaent. Yield loss (tolerance) of 
all 16 lines was is,.i than or similar ti that olF(; 38. Ten lines had Iieh rClalive yield ill both futneicide
protected and tnlprotectcd trcatilcits. 

Table 4. Yield and yield loss percentage of advanced breeding lines in the interme
diate rust tolerance trial (IRTT-I) under fungicide-protected and unprotected 

conditions during a soybean rust epidemic, fall 1984, AVRDC. 

Yleld (t/la) Yield 
CLrItivirr' protectedc UtN)rotOtCted' Loss (% 

D-1 1-3-Bke-l I t1k-l-Bk 2.271 1.20 47.15
 
D-11-33Bke-- I ( -I 2.45 1.03 57.93
3Bk + 

D-1 -3-1ke-le 9 1 k1k 2.50 1.02 59.36
 
0-11 3-k e ,S9 Bk Bk 2.33 - 0.99 57.67
 
D 11-3-Bkt- Ie 10 I T, Bk 2.44 + 1.24 49.16
 
D-11-3-3ke- 1 10 ' k-13k 2.22 4 1.20 46.07
 
D-180Bke-I 1 2 k-Bk 2.16 ± 1.19 44.60
 
D-18-0Bku - 1 4-Bk-Bk 2.36 1 45 38.53
 
D-18-0-Bk .1c 1-313k-Bk 2.35 + 1.36 42.16
 
D-14-0Bki le 11l-Bk-Bk 2.48 + 1.25 49.53
 
D-18-0Bki e-2-2-Bk-Bk 2.44 4 1.10 54.81
 
D 1BO-Bki le-3 "33k-Bk 2.46 - 1.09 55.75
 
D-14-0-Bkl-1-2Bk-L 3.01 + 1.60 1 46.69
 
D-14-0-t3W -3 -B-k 2.41 4 1.40 1- 41.62
 
D 14-0-Bkl-6e5-2-BkBk 2.79 ± 1.47 - 47.34
 
D-11-3 3kl- /e2-1-3kBk 2.43 + 1.01 56.01
 
G 38 (check) 1.84 0.78 - 57.80
 
AGS 129 (check) 2.28 1 0.77 - 66.02
 
KS 8 (check) 2.50 1 0.79 - 68.29
 
AGS 181 (check) 1.80 1.12 37.95
 
TN 4 (check) 2.55 1 0.97 61.88
 

LSD 0.223 
'Plot siwe of ea(ci culvitv i,--1x 3 n; plant dihr15ty i,, rt nv~ilk to P21 .000 lgigit/h ,icatly 
greater thai the check ((i38): if ilinc rV h, rujnhers ,iyrlbor no- t tilg lutimov((;:30). wilhtut s 
sif~lliica i (Jlleilwle G .;lrluiilliy g uitei th;r ti cth tuk (A(;S 18t) signrficnllitlyfforll 38 

k
less than the check (AGS lo1), rietimho , ..ithotit s,, tlho ro ,ignific,lt dfifewerce lr A;S 181, 

Two lires. 1)14 ()IIKI-hc I 2 Bk Ik and 1)1- 0 Hkl- 5 21 Ulk. ,iCd'd ,ierriliearllv betler 
It.an TN #4 lri ,Ib,J lim, clreck , ith Irt ic betier lmt A(S 181t ilreatrrell)Crll arid ,ierificarll,, 
withorlt it. Thew,t.o lirres had \hl',ilr rCrrdle."s (fl presic rbscrrce,ood the tall seasorr, tire or 
of rrrst. Ore line. 1)IX 0-l)-kc 3c KIMlk rprc,ClCd a Ic.cl I toclrancC siririlar t i)t\(;SI - I. of tlat 181 . 

It the IRITT II trials. tlree o1 tIreI II tCst i, ,ierrilierrtls (G 38lines McII rieher thIAr ild Check). 
inclnlirr one litre ihat \ iled ,i'nrIlirills betler tItan .-\( S 2) \6v,ilr ricd proltection (Table 
5). Yield Ios,,Cs o II) itic,. werc hlo\,er (; litres \.Crc also lowCrIlan Ilrt i3X: those of lorr of tlrlleh 
Itl lhat oIA(;S 181 line, ( haild sirrilar to that of TN. ()rno 33-0 -Ik-likc-tlki 2-l I 2-lk-Bk. a \ telhl 
//4 (hi-lcst-yi linhIrrI itt treIuilrictLidc cd Ir';rtrrrIrIt irrI l \istreC hiI l -\ icldinI,,rockI p occlI cuhIiv; 
vitihotil funticilc. w ih a Ic\c l oIi tilrl,ie sinrilat to tlhat oh .\(I S 18 1. 1his line sh wcd erealt proten
tial for thle krll ,cas'oll. 

Ill tire IRIf-Ill. tburr line,, ,icldcd sirnilicrnrtlv betler than (i38 inthc lunrriCidC-iprotccd Ireatnint 
(Table 6). Ten oftlirc II test lilnes sililicaillyv oltvicldcd all check cullivars withoutl funeicide prirtection. 
Yield loss s of tiletest liirs raned front 25.98 to 45.38 anrid vtrc all lower than tlhat o'A(iS 181 
(highly tolerant chLeck. 

http:trealni.nt
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Table 5. Yield and yield loss percentage of advanced breeding lines in the interme
diate rust tolerance trial (IRTT-II) under fungicide-protected and unprotected

conditions during a soybean rust epidemic, fall 1984, AVRDC. 

Yield (t/ha)' YieldCi ltivars 
protected' unprotected' Loss (%)

C-22-0-Bk-Bk(.,-Bku .. 2. 13k.Bk 2.05 1 1.15 43.88
C-22 O-Bk-Bke-Bke-2e-1-4-Bk-3k 1.91 1.20 37.14C-22-0-B-Bke.BIe-2e-2 3-Bk-3k 2.15 1.18 45.23
C-4 1-0-Bk-Bke-Bke 3e-2 4-Bk-Bk 1.58 -- 1.07 32.29C-33-0-0k-Bke Blk,2et-i-2-Bk-Bk 2.39 - 1.33 + 44.26C-56- 1-Blk-Bk-BkN 2e-2-3-Bk-Bk 1.95 1.12 42.56
C-56-I-Bk-Bke-Bk 2e-2-4-Bk.Bk 1.88 1.04 44.59
C-57-0-Bk-Bke-Bki-3e 2-3-Bk-Bk 1.79 1.17 34.41
C-22-0-Bk.Bkc-Bke.5w. 1-2-13k-Bk 2.03 1.20 41.10
C-56-1 B-13k-Bk-BkI II 1-l-Bk-Bk 2.01 1.23 39.0200031-BkBke-3 2 1-Bk 1.66 0.69 - 58.32 
G 38 (chcek) 1.82 0.79 - 56.68AGS 129 (check) 2.13 1 0.76  64.41
KS 8 (check) 2.38 1 0.83 64.97
AGS 181 (check) 1.81 1.05 41.90
TN 4 (check) 243 1 1.09 55.30 

LSD .05 0.228 
I-or footnoh;;. I)hie;(,refer to Tahle 4. 

Table 6. Yield and yield loss percentage of advanced breeding lines in the interme
diate rust tolerance trial (IRTT-Ill) under fungicide-protected and unprotected 

conditions during a soybean rust epidemic. fall 1984, AVRDC. 

Yield (I(lli)/ Yield 

protected" t1l)rwtucte(l Loss (%)
B-15-0-0-0-3-3k le-Bkl-Bk / (1k 1.Y0 1.23 1 27.76B- 15-0-0-0-9 Bk-I e-Bkt- 1 B1k-k 1./9 1.36 -1 24.12
B-15-00-09 Bk le -kl-3 Bk-Bk 2.03 1.29 1 36.49
B- 15-0-0-0-9.3k It!-Bkt 6 Bk Bk 1.80 1.25 , 30.71B-15-0-3.2-!-Bk-2eBk.1 Bk-Bk 
 2.01f 1.13 45.38B-15-0-3-2-1-13k.2e l3kt2-Bk Bk 1.84 1.22 + 34.05
B-1 5-0-3-2- -13k-2e Bkt41-Bk-Bk 1.90 1.20 1 36.76
B-15 0-3-2-1-Hk-1
u-[3kt.5-Bk-3Bk 1.94 + 1.14 + 41.06[3-15-0-3 2-1-Bk 2eBkt-8-13k.Bk 1.94 1 1.19 + 38.55B-15-0-3-2 1 Bk 2e13k-Bk 1-Bk 1.45  0.91 37.07 
[3-15-0-3- 1 3Bk - 3k-6-Bk-Bk 1.82 1.35 25.98
G 38 (check) 1.74 0.67 - 61.42AGS 129 (check) 2.11  0.82 61.02KS 8 (check) 2.32 1- --0.65 72.09AGS 181 (check) 1.79 0.86 51.85
TN 4 (check) 2.22 4 0.79 64.30 

LSD .05 0.188 
For footnotes, pl se refer to 1ahle 4. 

Conclusion 

II these CtihreC trials contaning 38 lines, the level oFl'tolranee a,, aecd Of IhC rust-ielced y'ield
loss in the plots without rungicide protection in comparison to that witi protection. Nincleen lines 
were selected lor lrtrher evahlation in the advanced ruSt tolCranluce Irids in 1985. 

http:2eBkt-8-13k.Bk
http:B-15-0-3-2-1-13k.2e
http:15-0-0-0-9.3k
http:C-22-0-Bk.Bkc-Bke.5w
http:2e-2-4-Bk.Bk
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Screening for Dodvny Mildew Resistance 
inSoybean 

Introduction 

)owny nildcw, caL'sed h ile r1LIS / clUla tmstt /'ica (aNait) Sydl.) ex allll., is Oniee n S/f'tt 
01' tile CO111111i f styhea s. I) ilSC \'elopnit f' \'I'Cl y iigh hturi rid ity aridoost ltisCasCs HIit is 
telirpCrattirs Of' 20 to 24"C. 11calSCS dfltiation, owcr seedt qlllity, reucld sccL siZe, atnd yield
losses. The lisCse ca11 he control led hN spvityirl with f'tingicidCs anid growine! resistant cultivarl's. 
Tlhis experiment Wats desiricd to screen ,(IS lines and acces'siolns htr resistance to lown\ mildew. 

Materials and Methods 

of 3h(0 \b,A t tolal so AGS lite's andt.accessions were teste.d for resislance to1 o(wny nmiltlcw 
inl spring- 1985. Anmon,- t:lcsc 111CI-C were- 12) AC ;S lilies selectedl from AGS I to 180)ats syirptoitless 
illthe last Sc.'Ciceri ICstI,1(0 litres t'orlnlA(;S 181 t 2)() tCICd Io the first ttle f'r townyildew 
reisltric 86accessions plCvitlSus itleitlltiIed atsresistant, arid 3 \eciale soybeail accessions. Check 
ciltivars w\ec G 38 (hilihl rcist;trtt). AC ;S 6 (rllodctatelk rcsistatttitli A(iS I)I (highlyttsceplihle). 

't Ililes arld ;CCCssiolls \%''C lllte'd illI \ I ii ItINs, illihcheck cltivars %crc IplaitL alintcrvals 
after ecl I) liics. "lhrrcC I \ I tin plts ftr ech check c'ullivlr v\Cl. alralilr'ed ot"lIi: /\(iS It)l
 
was phlartCLd illtile trid Al \Ct
llidtllC. ail (G38 6(;,60 plfilnlitd ttl1 Cither sile. A rlildoizcdl Cotplete
block lsignl Witli N 0 rcltlicaliolls %%i tlassCtI. trial %%Tir ',plalted ()n3 Marti 1985. Check crlliv\irs 
wereC iliocnlateC a dil] rrilulc\ sIo)c s slsC1iiiori collec,-tc front AVR)C fields otl4 April.with i 

"l're wIolc CXlt ic cl;ttii ws tLd1tL 17 \ait%\\it] Ilct idrolll
ea ill tt 3 aid1(i irtocnilOnit'c l'irgtnig. 
AVRI)' cntiral' ri' ;, \\Cltc IFo \MCd. 

l)isealse ,et.it \\as idtllkt"ur_'e,fLlicaer-lfalfctdlic:. pcr plot. l)isease ratingsva as 

wer CestiblisIcd by r Ire it'sC\it\ o1 test litres \Nitli h
t'r)llllillf) hi'd Inearest chec.k cuiivars. Disease
 
severity was rilltel is follows:
ot .()May, 

2: liscase sevcrit\ C; 18 diill resistant check) 
3: (;3.8 X liClsC sC Cl'i: ?.%(; 0 6 r0 ,r:hh rsislallt check) 
4: liscaset sevcrit\ \ ( 660
 

5-7: AGS 66 > Lisc~sc vCrit\ . A(iS 1l Ihiglly susceptible check)
 
8: lisease scvC il ,\ClS I)l 
9: lise ae critt A(S 191 

Results and Discussion 

Most test lilres werc isIihil y resistant as G 38 (LIisCasC sCverily )), irCid1(1ing 129 AGS lities. 
22 vegetable soyhetis, ald 58 accessions (lable 7). A quarter of t'st litres wcrc modtely.'(ll' resistatit, 
with lisease sevenrities lower or sirih' tt tl of iniodetly-resisrant check AGS 66 (disease severity 
= I 1o0 mtln) rtnt' p rateld fioll 5 to (.tlisctse severitieslhioihcui. i1r 2W,,of tIre test lines ii arty 
than that oflACS 06. ( )tl six test litres (5 AC(S lines illrdILcSsionll ) rate'd 8 or \wl'., theref(re,I ) alli 
as hivhly or t ore highly stsceptible than AGS 191)(discase severity :-30' ). 

Only 74 liles of' the 129 A(;S lile',, selcteCL frolll AGS I to 18() as s\'yliptoilcss,presiOisl>V 
appcared syiiiptomless itt this trial. Tihe otlicr 55 of hlesC A(S lilles wcrc afcCteL d bx wti~vlyIlillew. 
Thir'ty-five liles \wClc ractl 3 Or - (toderalyh rcsistaillt). Twellt' litres lll a lier uliscirse severityhi, 

than AGiS 66. A(iS )11vas rated 8 im tl thercrc hrigllrsst'iblc. 

Atio ig 86 accessions previously idcrttificd a"srCsistalt, 28 ac:cssitut s were af'lect by dhowny 
riil lew. Sc\cl of tlisc acccesiolls a hihie lisears se\ erities than AC;S 6 and wcre ratledim(derately 
to highly stusceptible. Anomiig the \ecetable soyheans 78f'were 'ated tridCrately to highly resistant. 
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Table 7. Disease rating and number of soybean test lines for resistance 
screening to downy mildew. 

Entries ... Resistance Rating' 
2 3 4 5-9 

AGS linesy 
Fresh soybeans 
Accessions y 

Total" 

129 (54.2)
22 (61.1) 
58 (67.4) 

209 (58.1) 

38 
6 

14 
58 

(16.0) 
(16.7) 
(16.3) 
(16.1) 

24 (101)
2 ( 5.6) 
7 (8.1) 

33 ( 9.2) 

47 (19.7)
6 (16.7) 
7 ( 8.1) 

60 (16.7) 
ZResistance ratings are the oearof two r(ilicitioli: 2 (ise, sev rity simiilar to G 38: 3 = 
disease severity higher thin G 38 irni lowi thlauAGS G. 4 (tis("se severity siimiliar to AGS 
66; 5-9 disease severity higher than AGS 66. Lich 'gore in parenthie;is is the percentage 
of each groLit) of test lne, "Fach figur in parenthess is the )ercentage of total test lines. 

Conclusion 

A dossny mildew resistantce-sereenino trial wili 360) lest cuuihvars and three checks, which 
r'presented tie C\peted leve)ls efristan .ce0r suSCelptihIitv. was plan ted iil spring 1985. The majority
of'tle AGS lines testel \\ere raled as rllderately to higily resistant to dokss,, mildew. 

Screening for Resistance to Bacterial Pustule 

Introduction 

Bacterial pu sitile eC 'anth (reM. is pv. glvcin es, is - , of"tileainsed by oias IIost impo rtanlit 
diseases in Soultheast Asia wheal slhans are crown during the rainy season. The disease reduecs 
photosynthetic Capacit aiwl catuses prilltlrme delIfoliatiol, resulting in fewer, smaller seeds and yield 
losses. Significalt dilferences in \arictal reaction to tie disease were folund in the 1984 screening" 
test. This trial evaltiated the hihily Lode.rately re_'sistant accessions and AGS lines to eonlirm their 
reSislan,'e to bacterial pttsttule. It also evaluated lines which tolerant to soybealn slotllc vere rated as 
us in the presioul, studies. 

Materials and Methods 

Forly-one AGS lirtes, 37 accessions, and 26 brceding lines were planted in I x I n plots at a 
plant denisity etltivalitCl to 20)0,()(plants/Ia with three replications. The check cultivars were G Xi19(0 
(highly resistant). ('NS (moderately resistan), and G 38 (highly susceptible). The experintent was 
planted on I8uly 1985 and artificially iroCulated On 14 AutIcust I985. 

The inoculnur was prepalred by nliortgetii.ing seriously irleeted soyhea leaves in it blnder alL 
then Ililtering the Itoltocrralc throuhIlwo layers of nlon lnet to ohlairi a bacterial cell suspension. 
The suspCnsion was ihe ditle ill Witter arid a stickler-spreader ( I"1)()) was added. Irtlctiatiot was 
acconplished hy flcihly splrayirty te dilut,.e susper Sioi a1gainst hoth vitll atonizuerle,surfaces at 
attached to a high presstir. (25 k- /'ri) lilirp. 

Disease ratirngs weCe nide three weeks 'fllo\,in iroCuLiliorr and alcaain I5days later. Resistance 
evaluation vas based o)nfre folh)lo, ir- rating systClli: higli)y resistrinl (11R) disease severity siintlilarvs 

to or less than (G819): hily resistant (IIR-) disease severity slightlv iore than ( 8190: noderately 
resistant (MIR) = disease Severity similar to G 2034 I .NS): mnoLerately stusceptible (NIS) = disease 
severity distincetly rntrC thanm G2034 and less than (i38: and Iighly suSCel)tlhle (I-IS) disease sev\erity 
similar to or greater than Gi 38. 
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Results and Discussion 

'Ihirt,-three ciltisars. 13 AGS line, and 2(0 Lnnrolalh0r aCCcsshotrs wer rated highly rcsistanl 

to balcriral pLILIC (Tir o tl ,crc t ile ,,ltiltcrossing progr.nr (6C"ahlc 8). Fiilth s .\G(S l11cs iO,t 

lines), and tiletIrIc ulic litrew cr, ontIsIIN All of thscc ciln hielly- rcisl llt;i'e selcte.',d as AGS ilnes. 

A(iS lirE's ins eLI Itwo crussc, en lilics II207550. Irom\Ncrc f*lrnm sew Item SRI: 40f0 \ ind one linlc 

Fsse\ X TN#4 (hie 9). The pcdigree I'csc is S-I))()i('NS,. ()erIcni lcrl\.g C Roinokc ('NS' 

Table 8.Reaction of soybean accessions and breeding lines to bacterial 
pustule, summer 1985, AVRDC. 

Disease" No of No. of No. of No. of Blred-

Reactioii Entlies AGS I mu," ' AC's. " Irig Lines
 

HR 33 32. 1 1,3(8) 31 i(32(0) 20 54. 1 0
 
HR(-) 12 10.6 10(i) ,1.4(24 0) 2 5.4 0
 
MR 1 6 7 2(2) 4.9 (8.0) 5 13.5 0
 
MS 16 15.4 9() 22.,(28.0) 1 18.9 0
 
HS 36 34.6 7(2) 1.1 (8.0) 3 8.1 26 100 

Total 104 4 1(25) 37 26 

n InltIll ,", thin' th i i nov(ity 'LIlihthlly thin that 

of G 8190. MIR ui,',ct, ,,. 0', ,iilm to thit of[i )i h.1 ((NNi. M(%,' dl n .;(: ( htlrtinCtlv 
,I1R (Ii ;,v iiil,' inh iii (6S I ( tt ) iti.,;ior Iltij 

%iV more thanm 

that of G 203l1. hut It-',,th,1u t of (it '>. IS' id',,1,,w ,evwri iT i, to or goiter Ital lhat of G 38. 

YNtiIhers in to ir lm,r 6(i(r iC', withJii A(i,; hiow, 

Table 9. AGS lines highly resistant to bacterial pustule.' 
O w"~m(W(;) I Im, Otheru!:i), 


AGS No. t1(uet i u AGS No Act:. No. (rimi) (t" 

62 SIR[ .10(0 x I ()/ )() IR 1 1 1 I1.) ([3,)I HRI() :,1) 


128 Spf .100 x,: IR ( (i'K HP
PI :2)(t'5(O 270 1(046 3(),1) 

136 .,,us X IN ,4t[ :?72 c 010 (fOSIIp) HR
 
138 SRI .100 X I 20 /'5(0 -13 273 (;10.111 ((,1LIlit ) HR
 
13) SRI X 1f25)5( H2 G 10452 (DUO CROP) HR
101) 1O i5 
15:? SIRt 400 1)X I 297150 HIR 266 ( 10458- (1K 308) HR(-) 

153 SF 400.) x If29W550 HR 268 G 10446 (SIATSA 194) HR(-) 

9 Shift Shift X RF 4)00 HR() 269 G 104C / (PK 7386) HR(-) 
19 Shiillh X bi .100 FIR() 

129 Shit, X SIR HR(-)Shih 400 

14 1 SI 10) X PI 2/55O IR(-)
 
142 SRI 400 X fH 2975 5)O HR()
 
141/ Shill Shilh X SPF ,00 F1) 

,
"COIInItt lIt(tiroy ruri1i. li I) w i')l,(:lx tt 

'lcn .\(iS lincs .5cl ratcd Iihl. rcsistant (II-) to this disease. Si\ O tltce \(GS litieswee 

tilerestultIlc crovItti aid the Oltcr Itr litrestif prierim, wCC accessions sclecled as /\(S lines. 

All of ltcs. .iStiehil ,\\( S lines, werC rom ltw)c'rsse: Shih-lhih \ SIRlI:r"I\istItttt also dcris cd 


4)0 and SRF 4f)) X IlI297550. \Il)iICt ll..SRI -10l) w\i, I ,t0itin'c I pis',tilc tesistlantc. 

The pedigree. of 12 of thC 2)) acees,,iorts rater) as higtl, teitailit ssetc inlilicd lTalble 10). 

Iiall 12 aOc,itt,. d iht i\el (CNS %%vi, ,s aiatcttt and ,lprlihahl, in)baccriali ttsnd i a, tie souirce 
putttle tcsist;tltC. 1IiIv, their level 0i rcst,tanrce5C5 as tieher thm tltal II(; 2)034, ihrttraeces:,ons 

listed a,,('NS. Aillti'r two aceecsiit..(;2424 aid ( 1054 ( SRI 4f)1). s, erate._d tesistaii,,hi'll t 

io ilte discase. Ihis rC'ult cirifiriris tIat SIR 4)01) is a ,td srce uIf pttilc IsIltatcc. 

All 20 hrCCditri liticswNilh pitettial t tIolermrncc ratleCi-us ere md is liLlty stisceptlihlc. All of tIle 

AGS lites tld a.ccssions thiatwerc tlled Il,last 'eat \%Cie rated hilylv rcsistatte aiatl IIR or- HR-)
 

this year.
 

http:progr.nr
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Table 10. Soybean accessions highly resistant to bacterial pustule.2 

Acc. Cultvar Diseaise
 
No. Nai1u Reacti on
 

G 1994 SRF 400 
 HR 	 Rogue II Clerirson 
G 2025 Hutto HR 	 P55-822/ /Roarroke/CNS-4
G 2035 Bragg HR Volktrl ruettio/lS I0O/CNS
G 2296 Bosrr' HR 5. 100 X CNG 2,124 SRF 400 HR 	 RogwII10 C-,O1G 5087 Cohb HR 	 Roim.oke/ OdetuiCNSI lrehcarII/Vol. 

stdtIPaillhIuutto/ /S-100tCNSG 5090 iracv HR DurfrelotHah rrll ) of Lee/PI 

G 5288 C(IIrter HR ((PokingtS 1()0/CNSlI rii+:lhitRrchland) 

X (Pokiu /'iS ()OICNSliitcohi/Rrchland())Xs- lUO(lNsl~lI iit(ohlilf(tuuittl/[lack. 

G5425 Sco)tt HR 	 S O0 1/CNSIIIM itri(hiiil/ cllitiltld
t icrlithu 

G 7965 Hill HR 	 Dtlrill(httrfu 1(trliii(t//S-1 OO)CNS
G 8190 FI13 1'1611 HR 
G 833!9 il '1C956 HdR 
G 845 1 I'I165(!,,'6 HR 
G 84W9 I 1 0.-)I HR( 8598 HR Vo1gR

(G8(51 al (41tU HP 


1Ii 	 l;te/;lAhutto/IS-100/CNS 
tUnkluwn


( 8 /1'3 ()t!,11 HR 	 C- illTIIiwaI VillHawalil
G 8 l; 0iittioll H1R 	 F55-8')?IIRouokk/CNSA4
( 8/88 1it(Ii OIR 	 Riuiriikri'1l()l-tICNS!Ilhnproved PelicanG C)(,+8 Ili i HR 	 RoaikuIgiOdt)rICNSIIiiproved Pelican 
G(4492 Ill 1 11415 HR(- ) -

G 846 1 I 1 1,14(6 HR(-) 

Conclusion 

All AGS linc, anld acccssion, thai were rate.d 1IR last year werc again rated hilyv resistant (FIR
M- IIR-) 	a ain ihl,,\ ar.l 

Effect of Soybean Development on the Infection 
of Bacterial Pustule 

Introduction 

Bacterial p sl.,Ile .\ro'iI,o,,rro., 0fl,'.vJcaused by ri.vpr. g,I/ ie.s. is ote ol the i sto,;illorlanldise.asCs 	 in Sotlheat., ia hl 	 sireatll arell'"s \1r1dit ill-lite railiV seasnll. ('Thcinical control forthis disease is not vet available, IhusI. hrcedirl, lir disease res,'itance is \eiv irimpiltant. oill resistaiceto haiclCrial pustulC is flundI illIini sovbCan ciullis;rs. FiCl scutccinir fIr discas resistance isc\l),lsi\'. him'ever ard isIr, all,l_ieutlcnA eLed yIads-er,e eu'nirlu'inuiitalI and hi flooical Ictolrs.StIiiuIiLIuc IliM,Crt-'ii l i h prpullalums. pitCfrail- it1Ir seLdlinr, Mr scoethtis'1 Sta,.e'. isd,-siral'e, to r'du'e Cost., arid el\'irrull ennial efecls. This stludy' ,\a culs ucterlCil SunLnir I985 todeternillti-lcheefect ofsur,.ean deveLChpiCnt oin 	
I 

tie inllcltirin efTcff icc\ruf. cr'.bqw.vri.,,pw. gh,/ho's. 

http:0fl,'.vJ
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Materials and Methods 

Five thcan \ccd', tf "flintmn! No. 4 (iNr/- whic i h l sticcplihic, wcrc planted illeach 
of Ihllcc 15-'Iml Cla\. ;it cadt-pllmtiii, dac. lPlaIhlinL, date, \,erc ,ci at one-\%cck intervak, i.e..
4. II,I8. 25 .ll . and I ,,. l+'ch pot ,.,,thnned to 2C1I5.22_.\u'.i, lllrc plan10,after clhina 

anId LICCL MottMI tIlL 2Lccnhn,S. \\i11 a Iakpack ,pit\ci. all plant, \\ crc inoculat,,ed \6ih a cell 
,,+upc.ur-,ntl the bacte'rial pu,,tule acteui in the' late aft,,rziooii l t h( .\ntltI 

it theTI, c ),IIh,,ac'01 MI ail lla \,-rc R4. R2. R . V7 . V-1. V\. and V Ili tlhe planting 
I 1. \ I .S, ,.22 ic,,pciCl\ . lil', a illitC, f.t4, I . 25 lJt MIIl 1 I\ . IhL +\IltatiOI \\it', e O1] 

3 SC,.J)ieiilll'i (lL \\ C.I',lI I i tLtlailI(l l. e l \, llNnadl. IlaIli11o 01)1 lSi'IT \ alii -, ()Itllu.' lachl . 
ItlluIll LCI \\d" tlI ICl il ) lIlelslllCkl each t...\ LI wa iiadeL II.t IL l I' 1o Icafl ,ciCt \,it, 
oli 0 Selpicli, .er. 

t I,ill c\' Lla lilll 

Results and Discussion 

[hI,I nf~i,,ii\6,Io .\IIC,,I ,lI ,/(ll/Jt ri p , /'hroI4 is,,iciilicaiI l l lfcch.'l bI the ace of 
5,htIsl),O I)il;[L"t\ h,'tll i h lL (1 iliL'u.Ilaithill lalle I I I. l ,,iL lcl,,itiC, aC lo\\ , le,ltlllv IlIL 


inllo,:ilalii ll l leh .2r0\i0 , A\'I hi'h it\\J, rfili l
L1.Cr, I 1C arl\ stYL, V ,,'41. lIH I.'Ip trin, the
 
rLlu lhu t , ( R I Iii hen it ok plae (lt1rra, \c ,2 ,tl2cs utit
staL 

, R1). '1l iiitc lie ", ilc prior 
ho l]mlsuiu1 \'5 V7 ) l'ull e\lcu',s', 0I sl,,,el)ihill\ (1'Cc'tfC li. iILih Cr11I ti',cLI nt ( 1 liu .hstic. 
IIclhi,. illIutUI'll ;tlolm ililci R I stl \, th,+c 1I Il scl\, illl m lh. c ill all lhbesl cllti;iiiI l .llicsisnlt 

aid sII+ ihh. plains.,lliCC, 


Table 11. The effect of soybean development on bacterial pustule 
infection, summer 1985, AVRDC.' 

IhlitltL, Wl I iltoiltIr.A S('pt v' altultet oft G Sept. 

1 ,Il/ l ,I (:mDiltl (DAF 1) I I ,IO olnm "I Ii/ I Ii/ 1 (Cl") Isn/cm2l 

4 Joly ,.1( ) 3[)) 1 40. 12 11-I -I I T() ,11.,19) 10.09
 
11 lly wi(1') I' .A1.3 / . ())81(- 3.J) 9.77
 
18 July I? I 11/ 1(; 38 1l1 8.11 391.) .10.89 9.82
 
25 JulIV V 3.') 35 A8 (0 311. ,1(.39 7.44
11 3( 


1 Ag Vr,() 8,. 36.44 2.29 88.9 34 .98 2.54
 
8 Aug V-1( 18) 11.5 2.5 0.2 2)1.1 2 .63 0.85
 

15 Atg. V:)( I 1 6. 3 1(3.9G 0.318X 13.5 20.44 0,67
 
22 Au, V 1(.1) 0. 16, 13 0.(0 0.0 11.60 0.0
 

SD ()05 95. 16 6. 1-. 1 9G.33 i.46 2.56
 
0.()1 132.91 819 3.3 9 133./0 10.3(3 3.55
 

CV 33.81 1 1.95 31.47 26.64 12.84 38.36
 

ti, th, lhv,- rN;1,1. 1"DMin si(rl- int- I hI lnn1Ii. ( C i I I. (tSl81 ,1 i1vdh t1.r otultiIoni, 
DAP (I,' , h,rIl /p I h l(,iwmmhn h 1,1 1 r;i potl itIlon;m I I,,[/ 1 rIm . ( ;I im tr Im,;hml. (:ltl 
no) [)-I ( Ill 

Tile dlla iinli'Catel 1lit it \%,r it possibl tio ciun lt-l "CI'Ciceiiii t cII ltI aIterill I)t ttllC )ti 
+,Scc','tllinClt IIm c mlihic ,cr5 hi\\ inf,,.i5Il\ mif .\ '/immonmno., ii+hi/it'.I'i.%P5 

/lilht'.%in a suscepile 
cultiIi tlkriii C llk lI cs. ss11 i 1() th) ilh cfiO.tihe hrowtliIlL 'c lII\Lt t v , iilik._l kI sta,.-c 
Ibecu,,sc tiflL,' \,r\ r 1pid ranuilitiml lim i i0.1,,iiit rcCliull (1o\\ .lsimitlh.lI\ )Ioa ,iisccplibl-, I hih 
lesiun t( iit\ n l ifll IiChi i.tI prioIr II lm\li,.'iLu,,OcfpilihL ,,.T C fIr.l fild -, ujni Ir plislilc 
i'L5isetilIIim is il l,, eII-s fciiiuk on plaiical tL,'hniqtLt-. 

Conclusion 

,A' iooo'.s v,'lhV h of'[he infectivi t ,,i/i10 i.\pv . im-. \,as sigilificantlv aflected the ace 
susccptiblc sbi',i plats at the Iinc of itloclaLioll. "lie data imd icacd lhatt it was not possible to 
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devClop a r'esI scree nirg test ftw hac-eSi c icit I pus III e On scd I iS ,becausc otf Ihie r %'lwof a,Vnluunmrav l/sri. 
- , iI)Fecti'ily(nii p. ,'/Vkifl('. dii ri ir ilie cafrl v 'euetaiifive staeI s a susceptible Culivar. 

Effect of Early and Late Harvests on Yield,
 

Seed Quality, and Germination of Soybean
 

Introduction
 

IPrcviois sitldies lav iO ix\1, rtit ila.\ stir , ,qIL.dit\' Mid 2 I111i i 1. 
soxi ir e Crirh,,' season results ill poor seedIt lrirriI',,., rrcI)O lirt 1)0(-Icd iItd ,cd-ii ii 1111 i suCh ;IS (' U,,1 2.1-iChU111,1

/romops.s, arnd (iwo C 111ir 'C. . il llrd l'lailio "l'hre CorIIILIIC Isrimn's plohI lu ier I'' \\rl l Lte.r.VITh ,, reeaCJ, h Iiudie'd tL arl\ aridc1'e oteCC late soylbanIIA ,tS dtIrrril, thi li, rllld dr , "C,,,n ., \\xith respeer I o rCid.seed qtraiit\ arid 211:1ir6arollr pe ccii e.' 

Materials and Methods 

ThuL.trerinei n n ttir iiairi lots ",ere thir iah i-VC,,Llire', it tiilft.i ni gtro ita gs: R6.8 (pIdsrtrrnir, yelioxx, R7.l ,. ilrd unc \,.ek licr pl t lllllirs8.. iil-ei C iirrSIiCei c1 tirIce enutiars: "iliaKilollnsitirr, No. S [K 0/t, A(5 129. ar(id ;S IXI SRI'.-I-IA I\ iII i 'rell-'p ',;Srrrl arid TK //5,
A(;S 129. arid (G 38 (Slii-Shiih)in lali. 'iHI C\+Iirnic int,. illIi dWii1il it ',p)i 
i)i-t I \ CIr,iie-sii. pi~lniedOi 10 M ar-ch rid 21 .ISeCIrIIrIl r inl sprii._, a i ;illl ; \\ 5 ill pl ,, 2 "..4 il :irvs\i.C d ;l 'at) It a pli ill

(IC sit q iio 4) .t0)() pliii,
':iiaier ia \x iti lhrLe.' r 'llieiii , l)ithiliai NI -4 W'Ssprt+\Id it( i Ot\\. CAk ilite i l, 

(4t(X diirtio s)until R 0 t hti lL111.0tii 01 rut.Ai.ler hirl\ +n.,, I 1tlulL' 0 i I.uh ). 4(t)) ,+ iN,uin .;l, l li illlill iilti wpili , \LIe\. r111iiil.-''tll i MR \ iHill\ ,0 iiltll. Iii NLNN ,'ui tl.l iiC,(2 .\ti.i iI 5)\h,l \xi Li'NNr it', IIIC llrtaN'C01 Liu;lliv SCCd- 1 iuil ial SCCuNl ',I/' \\jiltuti lICu +Ihi ,,), (liiut ,luillsedS. ;1tli i Mii(uIluCI ied ,,eds.A\iuirer -1)1)sIs' I l i uil,O (0~lili liiIii\ L licieCL'hi Cillt;ll u'.'illrlill i lii \ . ()H 'CLuIerCI'liuiIt 111 inlI i'iL il Ii , iN t;I' iL1 ! (i 
hlrei i CC. S oI'Cathl 

21 ,\t'2 li ill t, \\ ilh iitiiSili liCud sit ligeir iniruliti \ Is .ICt111iili (O,1 
u e1iliLuituir 

- lil 1i
01 4 Septelintc le j .nlpuuiu (11 ie irSt trii tdioiiti lur't. 

Results and Discussion 

In h t lL i-in aniod ll sil . i Cielil iS,,nil'iieu tl,\ 111u 0 C xxilI L I~ki h \ rIi;itI. liii ii)! %%Cilll hi cuiltiuils \ LCl'',,stiu l i tu ll-i, \ i ilhIl ow, lL 1tC,Hl1-1;lli h i,'\Cstuite
 
i ihC 168 liO iNll~ e. .\C j)i il A( 181 (TitlbIL,, 12 arid 13). A ilIuiliCit ruine(tioi il 1))-seed\\ eight Was,, Obseir ed ii .\(;N I+1 harested ilt tire h8 griuxs sSIi 11liespring 'e"sO (labIe 12).Seed Liilit\ \\dr,i \N'l'iIl il lie taill 'sit,,ri: Ihere \\C5CiL 1i ",i'iii rt di liCll eeCSlet weCriIll'ullilit m e-lli l . Ill, spri1ng. lei nel i,,iui1Iiarxe'.stigl- dalie (i'k 

' \eL iS,, 'ul ui h\ ',eed, \%ix, t1i rh: anidor l' tet, did i rL t c.,itill t l , .\CCIl ill (Gi 181 A NiliL'M t riiictiorii nt eed dssill x-,' ,, sersed ill .\GS XI ha',iCld (nIk.\- Lk ;li lit. l6+x2 ,ita tc.This Cduction\ws sileiutCd Wirlith ugh-hIruCirtaCe 0i uisCiSld sCe. (l ilIC 12)A Ithlolug lie lrCr itrgL, oin the' spring s rt~ aniItt'l 01 ltltlii\ ',Ceis, \\it" ,'uirIlx Iich f01ho(,1iii [ ,,io' mt d rtl,+tt +d,+,dnit.liais ill tire liil. _'. rilrial tiolltnu li:,u d I:IV aii, hIC C OLN '_C( .i 
s10 ~ ~ .lo i l Oileilr.ti liijsanard 1larsestI ie:tand \\ isap+ l lr, ot li.ud;Ih' as1 s su' , i ,ll iiti;s 1 Il 2,TI tliti\ h 12). A\tl I. ItlL, 

Oftpaii iuu r s. hrix\, e l) iui iilrA on
Thie 

n;it '.'l eriu- r rhilil,percentttage i lisseu l ,.'ul" irLerSCI \\ ii iths rudiung 1'C illi tl plditl;spring seasu \r ilh 1ii i ts i l'i tirer, iie ih" l plicit,si i u Oil ,_n h l'l5 tiuiulL' 5Ce m . Iliars t ter R ( 'i il\rerse\. tiepercellia snimall seeds dcre,a xCt\\ih i] re',irr rL (lurhie,. 1tClLrnt.
ill.\ xonrlid be] drjiill t.i R'7 v'i lhll S e. 

hallrvest si b ;illl \wh':)ILI[\ C'l 'tOLiii ,s\%ilr (tire rin 
12). ('h thetCst ttle iio 

TIis rlliili/es s.lisu ,, arll IMill SCLIS arid. Ilie lore. Iili\illli/es, tl il\ S. ds.1llurvest date lud IO ttect o(ntire gernitribihil\ oh1 .. sS-. 1CM1';i t.'it. 2tri tlail seaslon (labIC13 ). burt cr rsislerabit ulI tCIed it \ hlrI tire seSeLI, ill , ,ritw ( ri\\C ,. hl rV C,,,C(d iesi t\' Sa:l ). "Fl'hthihi 
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germination in sprint was helow tile poorest g-ernmiation in kill ITahIcs 12 and 13). In spring. 
tierninahility varied considerabhly atomiI culli ,ars. w\ith 'K #15havin Ilhe highest -erminiation (8(-87'i, I 
in all harvest dtiellS: A(IS 129. the C (29 58'; K.Mi \Gs lo\Xi. t lirehies[ \aiiim in errnlation 
(2)-X)"; ) ait or ,harx\Cst da.es (Tiable 12). 

'I'he hihu ,estermriirirtiorr Jrri10or c,.tl\:I,, slrirr s( Ciethe seeds ats ill OCcurrcd . \\ctc htr: estt.d 
the R7 ant imv, ti s t)cI\cd 1I ircartlI 2crminabilityRX c,,..taI hlar,,,t at ,igiu i cducCd 
ilrAGS I N9 i'l \(;S I' . this ,ls nist irohaIflo, t u t \\ e;tlhrrto. Llrn , hlal\,I alR0.8 also 
sigrrtficatll, rlducCd LCeri ;bilit.% iIl A(iS I8I: t11, \\,as prhtal, . bca'se the sC.'s \,er n)t vel 

uMIre. sM c th,.(I sC d \ociLI,: 01 this cult\ii \\it,, ailso sinlic: rtlsI IcCd (I'able 12).rcl'd 


Table 12. The effect of early and late harvests on yield and seed quality 
during the rainy spring season, AVRDC". 

.wth(, D,iv , t(I YV Id IN(1) H , ( ()tm, tililimht r' 	 ('.)V(iety G Sti d oi 
,itH ire t li'ur ' I , tIi) W (,,) (',I j'il(iil I,(v ;I i riarlif I ll 

7 *I1( )) 

Ill .>S)* I7 IIQ I LI0, ;. ),i1 
"K t5 	 R(" H S S I;. (i > ) 000(; 0 1 33 

R 8 1()5 I 9 11( i 1 7 '( ) (3() '/ 
FR8 o I w k IlP ) I( ~16l: I(t . i: -;,), 1.,33 

) . ?0)i.) 
,(), fI '.; 	 1 1 ; -, 

AGS 129 	 R .8 (0] 3'4 1/t 6 1 1/ ' 16 6(,2 ) 9() i 1 6 1' 1/ 

3/9,1.1 1(.-1 :1, 
R8 1 wk 11' ./r6.'1 I )0 >H "I ) ) H51;f t . (O 

R8 I12 1 7.1 ) (W-1- ) 3.6/ 

AGS 181 	 R6.8 /' 1309 1'I .( );1( o? (0 )5/ /.33

RI 5,'1 ? .''H I. .1 75 1.1) ) 0.I ., 1.33
 

P8 X.)i., 255.9 11i) H) ()()6 I ) 6 .1 (,)0 
,
I t I wk i' 24 . I .3 ) )3( (1:),,I30. I 

LSD O, I NH I .) (1 1 ) 91 H09 5.41 
CV 0..i1't) 58 ( 1 () (;,-:2 ( i 6.472.85 
"tli rited ,'l 	 II I)X .1 I 1f~ j)"rl I)I 1,)1ll()l Im i w>il wr iP, ll(-,i l(lwI( ( 	 1,i')h ; t lm r, 1t[lll (it 0 11,1.hi (llc l(l'I il 

of ilctli vIrwiiV . v 1).'1 1, 1u iud I " f n('wt. l , ri ihil, ll lVY!,%(%w I0iiihi lfvf ith ll I for 
aid ov uiltii ri t YI) fn)ihirvi"A ,h, tl ru 

Table 13. The effect of early arid late harvests on yield 
and seed germination in fall, AVRDC. 

il(ll
10) -we(d nIII rrmt1l
V(i l hISti)I: 	 [)iy'[ t) ielld 

HitlaVst, ,ivet (k/ll") Wt ((",) 

1K i;5 P 6,8 91 F2251.H 10. 99.0 
/ ,.106(.3 (( > 99.50 

RH 8 23 13H.Ii6 19 5 5 
1 wk itltei R8 105 2,186.8 11.0 99.50 

AG 1 129 RG.8 101 2351 6 16.1 98.15 
Ri 104 "51 /..5 16./ 96.50 
R?8 109 2441 9 1(.1 97.25 

1 wk ile P8 116 252C 4 1/r. 95(.O 
G 38 Rt.H 90 I22. 8 i.9 98.50 

RI 91 2,114.1 1/.0 99.50 
H /i 2A58.9 I . t 9 0.0 

I wk iltel RH 101 :215b 180) 99.25 

LSD 5(%1)Y 18'.) NS NS 
CV ' 111 

1tI1anirt l.ed)ISeu unlh'l - 1 I) in lii ,fpiuutilm iri the98v, " fhr cilfii.ii .i ]",t liir 
s 1 illim Ill titMi rir ,,. NS ii 

http:cilfii.ii
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Conclusion 

Seet, hiar\CN.C iill11i, [eI'l'cttl ,,_ir,., hNl h ull (t,, I N2.'tll .lvesli dai. t01 Ihe pila nll.te's\ailtu.tlcd. Sigtnili], tni ii .n\ il clin- Ntd" u dv lr l Ve'-,tC hethlrin,,uiiu,,'u i. l -ei 'll.Sc rlIlll ill t ( \illill.u'li r (.'tcreltd 
 %k'rt,hjli the C11d% lhItVsted itth e7 Rlelilndltw 'histu.il.s. 
(80-87 ', 1 illilllhL;+\,+'t +,. lilllt++ llhj ,,+',,NjtL~IC Thu+h(",,t \._Cill e - '.'~N ' 1tillh rIil1\'ill Hl tlil 
[lheR, 2-r+l) '- Ilhl',S",lu. thw+ I)C.r l -L
ilil il~lli/t., V It.,Cu(11 ti,u'tud ; i n l ,'d .:ld l l l~ ' 
111"M, 'I,/e", L'. l;.,=-C, "Ct.LI,,[lhipl CI 
 ltt ;tlit,, Alld Lt.'rIjinljjjilIl\. 

Effect of Seed Size and Storage Environment on 
Soybean Germination 

Introduction 

l-ic'ldt(I,,+'C Ill PIC'\ 'Cl ,+;Ilth)I tqlk,.'ttWtAH illld
,+lu' th',iN-,eed,." TC\Ol",
,i/ 1,, 
 hL'
AlIIl\\-'6rr+,Jl
U'llitlt'Hl~- lht.'r.'111r.h1r1'r lilt.Nee'd ".il/. [lhe Hl thII*li1t. 
 1. \lO. il ;I,,
..T'HIIII~HI. oh",Clx,.d
 

lu d\:l s.u Wt, l (t,,, r+, cl' . tll I,+t't iitll l lit ll11 NCItNt CM ltlH,.. l )i,.)l-C t.l I 1t'1-M.'~h.',in lrt
lIlleiltl,+.l 
 it;lll
I "ll
 

Materials and Methods 

l'itVL'e II [I \iilN I' i N lItl T lNI/C' \ L'I Ill1C IINL'l: ) Id 1-T .V.\(IS 129 (nltlHIC'hi.lI",.',.eal
',Ie) IAS (,4 t.'Td). sir andt,s Itael." ten hilltheLEf seed NX N,.'INIIl 1ClCtIIr 
' 

l X- Illt' A1ti) l d I llJe d I IAl Il I. I A'd" (d C'lhug' Itillik 
. t r.C,*lt1 )(111li11) l\\(I)LI,,Ik,.
14I 1I 0' :Hi l111ht ( lhIL'I ll l ;',8h..9 ()912'llIllt hI d.lh 1i,,,I+ .l',l %%+ t,'ll111\
th11C' ,tC ' ll hIllll+ I I .l /911\.;INtilt.'+h Iilin.IHh'd :It LMllilli 1 1 li ll8IllIi 

lllL 1H I N \%' ,.I 

' I (h l,dhillillIL
 

mwmall\klli . IIlll'.'tj ]t/X
tI1] .' ';:ll+ C Clb]u lllh'jil I+, I 1 1 ll.l ;l. lli 
h ,,11 () ' L'llCIO I ',' L'.
1:M' kdl 1 l 111,1ltM I lI'"l,. -1011) ,'.V h ,ll M', I11111 C..';t H d ;llItIN-IM~;lWtC 0.'lHd itlll
 

AGS+ 98066kI ldt)Ill1\ d0 ).Hl . 18LI Ill 1 /8ll)IIIIIIIIw91i. tllI+'l8'l ll/.'l8 9ll.L', 98iol . 8l1-l
' ht111, il, ,ilil11 , V I :I A ;tl .l. tlli,a l l t l l 110 N( . t L'i'll l1%;ir0 1l p lt,l

M IH_'thI 1t lh )1dH,+I'iIill l11"pi ll,+,
li r'-,lN 
 l~~l Ill,.':kh tll+:I\ %,IN,1r1+1k + d d 

Results and Discussion 

HT Clu\%k;I"I ll i l+'l i l lhll ',1/k' 
"+ 


129 
',LT.(I\\l l 'lldt W tTIl llll;thil{\ tlil(IL.'ll WN ",.[Ii*I;IL'0 )11(1iit)lI".AGS'~lll t)ll
L'L+'Illll. ' ILN " l(38 lllt.808\ >1,Ill l1i)t+htL~1 .. 999 1,..,,+ 'llA I ',ll . 998 llltNtitq+.", llilld [l Nl(t,,LL %%t;I~u'(kh, t' C( (111 ,,(i 129. 9/.9 68.5~.l M 111C ChL1+tl1k;ll%61,11
 

Ihl e IIll 'dl ' NI
C'l l Iu ;l Lt N c cdt'Lk+('lahl~l 1-11. 

Table 14. Effect of seed size and storage environ~ment on the 
germination of soybean, AVRDC 1985." 

Cultiwilr td I Aptril I,%/1'1 I Atig+ I Oc(t De..
 

I:t CI1 :1 li II1
C:l I CI Il) (A 1111 (Ar 111 
PI 15902!) 98"0 ')-1 
 ):) Ai P; 1)/:.'I 1) 1'),1 .M '(. (.) 86t;.' '().:',141].,1-"94,.8 1G/ .8AG 2 9 1 91 )')) (). (8' 1)0 "'j) 5 P;:'A 8 .( ) . 8~ 1,'l.) ()Y . ) 68.5
 
A"GS 66 98. ")1898. 
 91i ) . 
/S t(otiigi I+lonlw itt1 r w , c o+ 4l f ( 

4 ') /" ) . 80 0
ldJ w l}(l I 1w+!l(dlluml', f I( tt-Illp f'IIlllt wlf(J!cl.'+ tel(d h ll)t I -c

the. 198),4 I~~r lll,hw(1,11w,,ehit,h()p~iHl ,l ,,, t:flitl col+dI(low.Ihl hlwdhotrch~ 

http:HIC'hi.lI
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The g'ermIlinationl of' seedls Stored inl the coldl roomi remlained very- highl evenl al'ter nlearly one Veail
 
of, stora1c (94-(M7') Fveni f'r thc ,cctk ,iorcd itl room teprtr.It re~liiliCid mloderately Ih'lt
 
(8l -863 after seven iionth.s ot" storaic. This rce\Ilt \\ita, lIInc\pJLecd. e',pcialk ill the larg-'Cseeded
 
CLnltiVar1 IN 4590t25. aiid hIi,, prohiihl\ resultedl troi the Iuse ohpIi tos~riwc c(.n1taiiie, s with at 

eyrlluiicitlel. ,uiiitul IlturineL laiitiIIL o)It 31 \lit\ (11-1 111111) iclhlleell-tl~ l;IlI~iuiI1l iIIn ilit\
 
ill th1is test ill LI)Iiil):iiI~i i Ili iI of the tests t\IM llilis11 hehloliL( allii lLc laltlis iIohve(l
 
ill the' iillCCLLIlluhkl IO\\ 1L'lIilIIIIihIIt\ ill [ihe ( )Ctoheu INI 1101 (1eCI.
test Set benhCeiIl 

conclus ion 

1

\is it CCt shil Ill Id W0ll ;uIihl
h1112L'LuIlliI , s a liII-C ol 5LI s/L \LTL hkII t 1111 it liLCi~llIl0II5 

(olitt~i'IuhoriItolls) t\Lic I ) ,! '1 )IWI\CLa. IhLii \55 I il iuiliL:1iill that wedI SI/L \%as, reflted it) 
12L[Iiiiliilv utl~l l-IIsC stlie'0lilhitilli. Ill LLI IlIpliL-Ct sLeeiiiiinalllilits.ite sluclr~e 55as 

tll I11 allil 

OwuLIlll loomil rLmitillclI 51.15 hlii21i CCiI dIl IIiL';tIS Ilic \ctl ,(iitc 04li~ 9hI7'"1 L sii 101 


d5ilL~o itlc~ ill th iul uli[ In 1IL-IinlkLh ic 5LLIIl Si/L. 1 'I'i . ilithiilit6 (lt 5L (I' Stl I ill 
tile SCCells
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Effect of Dithane M-45 and Benlate 

on Soybean Seed Quality 

Introduction 

S0I C !'H1it;hiiu ilit\ Iti hIUiICSI tili2 IlL i I i ,sele i illlS\ S IiiIIjI- eIlliliiii ill S 411Cout1eas 
\sIiii. T II lHli leIC Ofl '115 b .;1i l I iiiI l (li5Ci"L. ( st "CiC([[lillil Illtis, I-Leill. ee
 

ite I I iIi lit III\ IS It' cI II(p I I\ u1, I)i IL (0 LoI s Io l I i 5 IicLI lt-
iik ItI I. I I i L I this ,tnII i IiL 5I iIkI i:L I 
pI)Iill-\i 2eCliilii t.\j (I M) hCJ11 L JI \iiLstLII thI 1111 II 1[,o t heirstIiLst ,Ljii II (Ili[iji -sCI k' 1111C 10 

tLtclorlis I tI
w11 LiIilL C LulW s \S1tliL -I lci Iloli~i L C'tiii' iIll OH 1stIl sl~ SLt Iiiai~tioni. 

Materials and Methods 

fIt~Ls'1iiI \5 Iili ils lis Iiitit5\ llt il111111-I l lla5 I 1IIII. lli tIlL jn lill it II 51 i~iii

cvith difTelt 5LLLI "ic, S 1 -21) ss 1hIIItIlII~iiIl L l II ssit02Iai2 eSt anI
( 5

1 
II lulC 47It2 

5 LiL kleII il)Iiillin 
diltitilll P~ i~ p, ill]HO) X Iiltitllill: L.I D~illiauic Mi-Ib atl 400( X\ bIili I at 100011 

inl the sn ll lts t,11i 5 i ;I p i s 11155s :i)I)itliliie Ni -IS. 8,1; p. il 40(0 X 
b)HI 

X: andLLI)check ssihil hii i2icidl ILiidC iI IllI(caiIIIit,~a at1the RI -,nmflltiltaciiiitiatetI andl 
Clintinndll ;t511MO\LL iitiSa 

l 2I 5'itoDaita-see (lm- itX.IIIpmIIl~lLhl *\Iie lullic p5LmI~t c p(tisLt. tl IiiL cIii peit lilleet[L-1 ;1n( 

the perciltageso Illis il"ki~ LIIiL,LI hlLlIi,155 Aiitl SeCC&' IlasLl (ill -I)((SLLLIl iIIsC pei Hltl. 
Two1 1l-riiiiiilllnlctL t ScLIL oLliIctLLtlL111 u \is,l)1liitl Ill I A\ieiist aplllrl\1iui~tL wo151 

L 11'twe'eks ihic If lis tLillI 51IiiIstIl, iiitl t1lL SLLCIRlI I51)Ii~I I~l 2(6 \Ii21'I.s ill Lu~h 

"CIeiiiitioii teSt. -100 Weds,11)1uilt'll L11iull ilid tiile rilllilklhim 1cittilecilt SSLIL LolIleCtLl ill 
plaited il plastic hits" Loit1i11j12 ii1C Ii, ',to11Ii'ti IIi- S ilt s',il ci Iilo rstice hutll. and~ sandl al ta5:3: 1:1
 
-ltiot. A ICf)IiCillii lliitllt 
 (1 (I00'1CLI5( Ill ciultisal pliteid Iiiia simd~c Hlt After planitingo 
the "Ceeds,. the Hilt sveiL 55aidII~ iIIIL Ad oIIt.si 1he lie eiLnIC1lu0iNC ( el11iilltio lcI I\%'L;tCIli2 aS 
evaliuatctl \\hlICi theLlustIt10hIIlit Ic;al l(diils iiill Liiltlili 1,1iI)plitsi Cil \\LIL LsyiittdtI. 

Results and Discussion 

Rtist was cLhtdLtiseI CLIttiOLId ill the p~lot,, It LLO itluimc NI-4. Littler uuhunL in iiireceis~ 
ciiiiihiiatioui with hiuCIosI~ (Fable 15. sonk, paiall, IC b nseII\[lie Lwit \ contlle i~i elulu was 

http:teprtr.It
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tatol. iInil a1 ()I~ilL.Ithe Ii~tIILi p au ll I~ It)_' \LI i21I~ N11-ict1 llILL ik'lif.111
lillcllviL' heclt " \()Iuii.p liai Ili.t1,1%l " itlt11,011110 iuut'ILltu IIII.u~Citaa II C 1Th dI
I oL'\' uit il l tllL)I 1)11-1 li111 W i \(12I- I 12).l-lil \\ r c ll l

tha ; L I L'IIII ltiiiIL' ut iWI( i CNNLwil III tIl Nu591it), \ 

A s 1 9 ,1(i a ilI wi.:lit 'imilita L cl l h\ II. NII ti l itl Il'l 

TliiiIICL (d'uluL'i' ' I tl\ a liii.' ill Lwik vuLi i iII\i 'Ia ttlN 'C ll I i h\atucat\',l II 111L,1 
(80 1)1), 1 '110 kU i ui I t1I Im iV s 121 11111f l ot II I~ S Ill mli\ tlitIII.'!ltI I hlIL 1)) 

LLJI IL -' I I.,I I~ II I I I I Iii I i I lq kIIa Ii~Ii il it itIhlLII NI'K-Ii iu lukL liii 
 l ' i\ I 

MaterialsnannanMethodsrhilFng n h 

IlhicilRicL'ilL'i 
Cropipung Syte 

Ati I liOi IiiN I'I. Lf]1C\ -ti~LI iiiiu I ii.N il'h jul LI I Nil0 I' %C ill i L ~ltIIdI ' IIIN I l Aij ) N LLL 

111llILIi tI) ilIl ,IL' i Iii'i
lI Iti m Ii (iip iI! i ii 'I I.\III' it ,0NI I'lLI 'I I I IA k, It i~l 11uN, 
1 II I I i'i [ilt 



Table 15. The effect of Dithane M-45 and benomyl on the yield components, seed quality,
and germination of two cultivars, spring 1985.z 

Treat- Days to Pod No.; Yield 100-Seed Dis. Seeds Germin.. 12 Germir,.. 9ment' R8 Pit' lkgna,
AGS129 459025 Wt I Aug." (%) Sept." ()418129 459025 AG8129GS2129 4590251459025 ;GS-:9 4-59025 'G12 59025 AGS129 459025 

A 106.5 122.3 25.8 16.0 3181 2100 15.8 30.S 2 88 12.13 61.63 8.63 10.50 0.13B 101.5 119.0 26.6 13.3 2618 2110 13.6 30.2 0.56 10.00 50.38 21.44 7.56 025C 106.5 127.0 26.2 16.7 3106 1975 16.1 28 1 0.82 9.38 71.50 363 13.32 000D 97.0 109.8 20.8 14.6 1360 1855 1i.i 260 1.38 5.13 65.31 22.06 606 038 

LSD 0.05

within column 2.90 3.08 512.0 1.99 
 5.28 16.48 5.62between columns 3.25 4.31 448.2 2.41 5.27 14.31 5.57

ZPlanted: 6 March 1985. Replications: 4. YFungicide spraying was initiated at the Ri stage: A = 80% w.D. Dithane M-45 at 40OX: B = 50%w.p. benomyl at 1OOOX; C = Dithane M-45 - benomyl: D = control. XMean of 50 plants in each plot. Dis. = diseased: Germin. = germination.All data were evaluated from 400 seeds in each plot. 
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Results and Discussion 

Allit Lh 1lic11. k.crc difl,_rejiccs in iiteiiri SpOFC CoicelIltiatoii a oiig the locatio',, l'able 16). 
the h icilt o rCe ti' tllllioll o\ a' + cm iideliatl\ Illi ll 1t 1cIhMilnd 1\ittl' il CV..l+pti ll ,0 in tllile l) 
I lie liffIClilCC', ill ol ti),tiIl;I ll ',Ci , to.l' the I Ot ,i\ cx ".[ i hI th i'.,it 0I IllII\ kiLhtto 

.,i'\'.' t (It r, II'l ) l iIm ti o , (11Ln,. 'Ittu 
ldAl\ho i fl.it'ntII ,. d ,,11C, IKtc.iU.ipnIC1h ,,, (xi'thr pieC'rhihahlltoiit1 , it ,',, olh.'lltilt.' I ,,'cd hm ,,nail o llitttI %%l. Ih ha'," lunl . ikk l Im ct IO, +l d,,}i Ml- I ll_ 

pre'"tll c. oil \.I-\ hiN I .tl' l l l ill + lIcilil~~l u",c Ill 111L I ,.I "l t +" 
h o( \' . 111I''.c il/11 . Wltu'~( itoll OWANCOC+ll. (;. 'llilll'+l Nll . ( l a[tt1t . (I. I/ItC1'1 'II1-plo v. 

'HlplS.MO(OW'r, itl.id h11111/0'SP +t" ,tl \...'r, 1I Ch)'trI4lliliiat ill \L +lhi.,al I1t1Li l i ll Iot.atiom:-,and 

ir , i, Nti ("h tiiti.M ltiL lltti s 'lt dtlCustecie 'A.A It .:txx spec\'. hi. iLt ). G ,iipiit ilpu.Iu'.A the ,+thurl l\\() , t ' +',v a+ rit-.dimillilil t.I, It~l,it ',pt.C ilit. +,;llllphilILL ditui -, (*Ilu l 
ilid I-Ig",. 2 lt +-1). 

Table 16. Mean valuez of mycorrhizal spore populations (spore no./100 g soil) of five 
predominant species, soil ph, and phosphorus concentration at the six survey sites. 

ILociltorl M\,cort /,, lo t( Vlco,IIIHI P .a0o 
(+ ¢+, % ,u (, ,ti ,+ . (' r;if-+ ("'Ml~ .1<, 1-t"',+ Vil~it, C mtc(titriitlon 

1 5. ,, 

Nei-Ptj Ill 05 1.44 1).82 0 5/ I 1) 414 M 


DAIS .- 2 1X)/ 3 1)''10 1.2o /3 8 5.)0 109.41 
6.2 0 3.54
 

Chour .oil 4.1N 242 2/ 1 28 1. I? 
 2ll92 5.15 60.23
 
Wan-Lu rl I98 .28:1.3 . ) 
 A.]() I .6 :)4.51 5 30 5 f.63 
Ci11 2,.()) .1 . 5./0-),1 3 40 1)93 5.90 61.39 
L-iKtiing ).': 4 5 1.38 0.56 5093 30 15 6.3(0 210.95 
(W IV (,hntll', 1l,j , U, VII ltlI)(llm .Il l. 

The icail pII lC\s l (5(. hS11) u_)tidiatlod thatl ill tdi soil ,k ',C liC itil tIi tlotcl.'ICl\ 1cd. 
llt II'.S7 tol t-'ti.'Th IIlCi l 1 I u c(it) t ll' lillt'c11 IIii, Il liletc + 

toohi h. I . therci tec
 
-CseeIId Io r' it ,,io
lIt.p Ihetxxcei . -[ tota,[il sp rc p[Ililiiti,.i l ife, lie n\ ,ilitit tioi,aitd the iow 

ni,.an pihoslqio ti ,tlw
,,inr alitmi. Ilh I ii Kis , ,ite \\ ith Itid t11C 11 .,ili itli'1,pliil c t 'iitlititiii 

,,had (lelt of 1th h(,1 "lCsunne p(iiiu tsiM I I,. ,CcI,,td hiiiht,,I i1l10i ) u ttM 'lrtiiMt ;l ilid lilct,,. 1(LIi i ,,pt w i,1,_p t li i m ;,,ki , (ld~m A11ti ,++I ) \ l S , I.l Ih11. ,!l c \ \ciW11 u ' l ) ,,. h~ih 1h;1, 11hc h"vp, ,p.t,I t-uc i+l lio nl. 

,ilt titlltil t1' h tl , oo.5 Cll ll ll I! hl 10)Sp orjetr .' I l ul , p ht ml , l Ii ll W ' .,h [ , ;til t] pi( - (~0lt.+C+ t , ; 11 111' o1. 1il l H -., l f INIC~l(,. t ,l i (] ll )l '+Ct il "O, CIII 

1 'atl+C tl 1 '. li r (!hset.'itI OlliliiiI xxt'l?.hti i, 4 10 h k I'. t l, xxi',.' put'Id. l ,i lllItale '.Illr .ttuS esiell l h.,ICth 11pteiiiI dll ill,., itt tt; li\,, JulieIe ,iIl t idehil Iii' 5l..liheS sl ti.IhW 

It la ilitl\ 11 1111 , lici1ioll111,11x d ll l 'il i i il ClIsCit t e [li e.i ti1o C i'la t' Jilltil 

,\t l l , ,.111' 1 (lt\( sjtote ,,
,.\1 CIl.tiltillt, ._CO'' l \ V 5n (I, j,.'teuis',w . lrt -, Im, iiitnirallo' l'drl i 'WC~ll.Iolllt bxiiitr I hRk.Cer] l5 td itrl,Ii I'm "(). I)C.'1 Ch p %;I i~ lalit(( , .111 cut. ass11 c\t"+ll ihu'\'car. 

,,\II h,+ilc..' 1 Kih+'il l-, ,,mid W ill hi,,',, "pin l d hI -lc~. l~uhi ,, dl,+,+lrt_1' l i,. v..lr0h!' o, Cill( ' o,.x it 
the ll listitt cr vI1 Mil 1Owit.t 411e l(I s\it',nt I)itt toI i .s 71 i Il~\ "~ Il7ae.I)Cllk[ 

riiiit, k ll et L ip-,'ill iti' pthe I 1iIt ci irh \ilt it l .Ii Cl'iliitis h t t I,t Ctx ithe l i l)tI"
aie I ei.,i iic iiLmid 1 , tsC li u tu . 5 h( 7).the' hciL _,(di1ii LOtd rslc iu'T]'Ie hi h IP-i ,Rt, P t ki lol , v,,..,r, Id,'\%,,tl l] the. lio'C .'Wt ) ;Hld IlOt vilh 1the +'. " , C,101)m 

;In \ ,It h ,, i f filit+e I'tu\I tlt'-. ',tHl\\ , II itlp ,cill ,. thai1 " ,1i a;1 C',ull 1 ;itI*'L't.III C.hmll L ill 1t"h,Il hlIIlI1C
,t l h e'., it I ll a ll 

so r~i; r .ut.r~' ;1l . \I'u; '~ lIn i., u h ,lh r , h llrilti~ l~ v,. h Ih )-C\ i S

11Ill (dI e " nL,-'p . ,,i \ ,,tH ", u \ h 0CMti m,, i11 . l110t-ti " ilwda,.'t I I ,. t\ , ', l l i fe .. lid fl Ih1C 
,I h,'plnln, u 

I\ \v ,,l, il i lt ic,.'c~ ThFi l ulhcl,,:lr t 3). lll -t,,, lllillioll kti t he'll croptl' Ill;IV 
havc en,'l ,,tlfl~i,, ilntl\ highl t() ifihihil ,t ,r h~ l;+-',c a im , 
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Conclusion 

iPhOspIhtrus Co. liC,+trations d.id n0t seni to h,correlatd with Spore populations of ilycorrhiizal
lunli emnder f'ield coldiions. l.Peak slore pIopl atioI ,at iusLt I OCL one or bothOC;16'l1, I 01ring 

r~iL' ili ti% "icc p01 11C Cr.0p ,,, lii _,1niiV0 .rrh i/al a it\ in the Cr 

50 ,. Gin Gc Gm =E Ge. = G--i -. Acou. 
40 Chiu-ru30L 123L kI1L 

E 	 Spore populations of five pre:_10-
 dominant VA mycorrhizal fungiE during aone-year survey inC0 n Chiu-Ru and Lii-Kang villages
20 (G.m. = Glornus miosseae, G.e. 

10 I = G. etunicatus, G.c. = G.clarus, G.na. = G. macrocar-N28 D13 J31 MII A19 M22 J19 JIB A12 S12 Oil pus var.macrocarpus, and 

Dole 	 Acau. = Acaulospora ssp.). 

90 Koohs'ung DAIS 

60J 

40 
2_E E0 
 Fig. 3. 

20 	 Spore populations of five pre-

Ldominant 	 VA mycorrhizal fungi
( -0,]lJLL- L -. . during a one-year survey in Nei40 wjCzm -Ge Gc =GmO m Acau Pu vil!age and Kaohsiung DAIS 

Ne - Lu (G.m. = Glomus rnosseae, G.e. 
20 = G. etunicatus, G.c. = G.L L kclarus, G.ma. = G. inacrocar

o L P._ ,, _ ... .pus 	 var. macrocarpus, andN28 D19 J31 Mil A19 	M22 J19 J18 A12 S12 011 Acau. = 	 Acaulospora ssp.). 
Date
 

40 Chour-ou 

ZMGm EMGe 	 Gma=G AcnohorjuFig. 4. 
20 G. GSpore populations of five pre-E dominant VA mycorrhizal fungi 

ILl, l J-L! a one-year surveyt _during in 
Chour-Jou and Wan-Luen(2 Won-uen 	 villages (G.m. = Glornus 

rnosseae, G.e. = G.etunicatus,
0 G.c. = G. clarus, G.ma. = G.N26 D19 J31 Mil A19 	 M22 J19 J18 A12 Sf2 011 macrocarpus var. macrocar-

Dote pus, and Acau. = Acaulospora 
spp.). 
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260 Fig. 5. 

E 240 Total spore populations of VA mycor
ca. 4rhizal fungi (total spore numb 'r) and 

Pphosphorus concentration in ppm (P 
0C in soil) during a one-year survey in Lii-

Go 	 Kang and Chiu-Ru villages. 
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z 80 . . P n s o oii l 
0o Total spore number \ 

U' 40 . A, 

'- - rota spore number- _L- -

N26DI9 J31 Mil A19 M22 J19 J18 AI2 S12 	 Oil N26DI9 31 MII A19 M22 J19 J18 Al2 S12 OIl 
Date 
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C " Nei-pu Kaohsiung DAIS 

aEc 
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(, (-I) 

,- \ / 
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(Total spore number 

N2GDl9 a31 MII1 ,19 JI'8 A12 512AI9M22 Oil N-16 9 J31 Mill ',9 M?22 J14JIB 412 S12 ii 
Date 

Fig. 6. Total spore populations of VA mycorrhizal fungi (total spore number) 
and phosphorus concentration in ppm (P in soil) during a one-year 
survey in Nei-Pu village and Kaohsiung DAIS. 

20 

su y iWon n-luen a- Chour-jou 
=3;- ,,. Pin soill / Pinsoil z - -" 

-R 0 "Ttlspr u Total spore number
t" N26 D19 J31 MII A19 M22 dJ19JIB-A2 -S2011N26DI9 Al1 MII AI9M22 J19, J18 A12 S12l 0IJl,'x O__ 

Date 
Fig. 7. Total spore populations of VA mycorrhizal fungi (total spore number)

end phosphorus concentration in ppm (P in soil) during a one-year 
survey in Wan-Luen and Chour-Jou villages. 
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Strains of Soybean Mosaic Virus 

Introduction 

Most SNIV (soybean riursaic virus) iso)lateCs eWcotd 'roir0 p)rCviouS survey1s were SMV strain 
GI. In L:rst yNe'"S survey oT\the soyhbal productionr areas ill aiwaill, SMV striin G3 was detected,
based ol l I 1971) (ho and (Goodlnlll classilict1ionl scheme. Several iew SMV isolates havC been 
reCel.ye.red this year from svabell ;and re\Ccstrain -typed. 

Materials and Methods 

()lie hidr-Cd aitll lilt\-\o cfal samlples werc collectd frorri tie I naliCen. Pinetine2. aLl "laicunt 
soybealn productiol areas. The\0 \cc tr.Cstscl l'or SNI V 1w I'IISA. lhose slh \wim, a positive reaction 
Were ilatcdl t0 P/roico/r-]v,/I4,i c\ l'etrop Altlecrhrc successive single, locll-lesioll traIsfelrs. 
( 1l1i11'c r. INI 4 %,,as inocultedki art servcdt as the systemic htS. 

Strain dlillrcletioni tile da011Corlil 1t tire rev2isCd mIcthodl of ('ho and (oodtrh.n. 11'ilteen 
to twent llants ol tIe NO enldilleritl sH \ bean 'tCltisatr were ino,)culated. Sy'rptlelCss plants were 
ltested ht' 1;ISA to tCct hlatlt rlieton. 

Results and Discussioit 

Nine Of tile 152 ct+,l samll Cs collectel were ftn(l to he positive for SNIV in the ILISA test. 
So Iar. thlcc of these \k crc stralli-t isolat:e iS--(8h was it oihe SM\' strain (3. Isolatesp.. ()lie found 
S-308 and - (S)4 were dettiicd t' SIMV G5 lldl (GI . resel)cCliscly. IBotlh SMV-(;I ld (B3 hWlave been 
isolatcd lre\'t1,1iisk llhi trtill ) (1 tihe ncrotic sttraills hlas i101t('5 one bCCl 1b1d bClfore. All thlCC 
stra.ins rell i \ at'i% k'\ Used ill oMr .\I\' '+ist rllICe- stCCIlil prieo'rall. 

'Ilic straill. iIcrliilwd lIst s;i bs ('ho aridho dnllnll"rs oicinal scherllic (khsinh was hasedis (. ( 
urn it Ilri\tUre toftstraillsr is io,. beiriL tested I the 110\ sAliciit. We hclicsc. ho wevcr. that it dhies 
riot Co stitute itall i tiic,it.Cecause it sas tlil AMlte three slc'cssi\c l)catl I.sions olln i'u.,'iix.
cv. 	 lopcrop. It Iliara C lees\\ raIir. Itlll 1here_ l\C heee l) leport of1 setVrll strails frllrr Ile 
i.S.\. \vliich ,lko do0ol lfall ilt tre SNIV siraill ('I1n ald (u1C','\C cdIUit.s proplu1seCd bI\ ollllln. 

Silce rsistaliC t() ,I i, ,,tillr ,,eC'ili, . ald s\Cl:l Leclles lol resistance ac knos rn tt oCcur. 
thC Use tf ats rlaril\ 1:,0r:al\ oc.'lltrri strr rllitas ib,01lel1 \will ililprovC the el'iciecrv tnt Ire AVRDC 
SNl\!-ressi'tce-lbretlinl W!'arll. ssllich is :limled It deelojirn2 lilies with irLnllliple L ens fir SMV 
resis tanrce. 

Tlhe serct'h for ot stlrl n is coril i l,.2rJ 

Conclusion 

So fitr mil, SNIV stins (I (3. and (;5 have hcer idetil'ied. All three strains ir now actively 
usld in oilr SMV rcsistlirc-screllill pro,irai. Several isolates of' SN/IV have ilso erl recovered 
\which di nt Ill ifiro tie seven SM \ strain Calteiories pr+l)nise by CI 0 alil Gonodrrniirn. The'y riry 
representneli\\ s raill 

'(ho . L, K al R NI ( i\t I I rlI 117 1. StlI I i ' b+\ ll Ill I ItX I-1 Al tl ) 1il '-,I t i11 )'I l I ; I1CS 
heac~mtill I\ at ' I\ I,'h t I lolh ,+. tt P,€7 171 ) 

1 t 1 1 il tIll N 

' 	 I I'ot , , a kt N ,I t. I92 .F.\2l;i llu n of ICn ,,i 'ceIn Mt+ n ill S, l|_'\ it)IIos;,j. \ri nJIlisll . ('lop SI iliCt 
22:11 1 I1Hit. 



242 AVRDC Progress Report 1985 

Screening for Resistance to Three SMV Strains and
 
Three Isolates of the Unknown Soybean Virus
 

Introduction 

,) is r 'pred

identified. Previomis,l screlrine 1ir resistancc 


I'RcsistrcC to SNIV Ito he srraii,-specili. rd seeral egnes t0r resistance have been 
tI( SIV could uillv l)e done v,'ith SNV-(iI. the urly 

available strain. I lo,,\ crt. rccntl, v \ dctected tIIM More strains, (G3 ;rIII (;S \whid can now h nsedI 
Ior screeCnin,,. In 1ihC ialst. sc'\,cral .\(iS linles hax\c Ihcn idLntirid xii re..',sistalce to SMV-(.I. but 
it \,;ts not kn(, n if his r.sit~icc wa, also ctifv aeaint lie.i tfhcir SNiV ro :thei],di unklown 
so'.,bein virl,. 

Materials and Methods 

holes (A.\(S toSi\tV onle A\(S 23010 MS 290)r %%Crc scrccneu]I 15f tire fir'St or01lttle resistanlce to)
SMV-(;I. l AlMS lilcis with i1nnuitv t SNV (I vc'rc tihciI Also sc'enCd w\fill SMV-(3. (5.
aid ( 1 arid \\fillHc iinkrix ii \ s,,iolitles PN. PM, and 74. All tolihc xailble parets andl20,n 
(0l'Cio ' ]/ilifc" \, ith rcpI Icis.isllLcc h ,SNI V (i or other 'IV Sllails - cr.C ilso scr'enCed with
Itle aboverirntiored iilr aiid strains . SNIV (;511 a liexx 

, , 
is striain011SN V rcCnI'h detcCeCLd ill Korea.
 

Screetlline, I0r this, sirail;i, donelsbx l
ulr Korcan 04 eIratrs. FIr Ihlats I C;iciI linei \werc ICCd 
Iwr theitIld dscCbil, ii Ir Ih 1 N4 I L1rcss Reportu 

Results and Discussion 

iic CrCAC'lNine i) fite reenu\.,\(i. lines \crc uild hi be irniuniiic i S.\IV-(I: ,\(is 231. 239,
240. 252. 255, 257, 261, 23. irii "'(14. w lIines. G\(iS24-4 idl A(iS 281, iad i I0\\ itnfectimul rale
 
(4,4 inlectcid plill ill rcspoircs Io the iulcuilatiol oI SNIV (I.


The' reactioins (tSNIV ( I resisitil \( IS lities Io o)filer ailible.SMV siitins i it liirkiowir 
.irts i i) 'Itilc 17. tileetctioii01lthCir paiMlls. ill fiblI 18. Mur . X' of tireaire sio Ixx'lrtt or 


291 a(inctl ill(/Vi'sClctonciii'I ilUlltilli\ o lllcs iilI() ,Nv (iI.Al %% iiriii r'ni6h) SIMV-(iI
 
were ills [iolill rliniiitru iiCI SNIX' (i.
 

l!we'\cr,rire eeiecs)t, a ch ilCrlcd iriituitilI t (iiaid (13 iii thcC liies did rioil ri'ccssiril
 
cIler resistilnicc to striill (5. W\\'iithe cpCCtioi A iS 2IS . 215. arid 231). ill .'\(S liles witicr 
weIe iIiurlreII to SMV (iia i(i3\cI'C susCCpible'to) S.MNV (iS. Ilxxc\Cxr. alnltost ill tire (I- arid 
G3-iltlrtnc litres xxce isllo ir1liltilr to IrC inlikniomn x htt s isolte, I N. Pl. ridl 74. So Iii. \xc irl 
not knirw if lite cc'ii tiritc urites i iiiiiiiiu to (ii is illsi rcsponisibl lot iriruitiir to tireIll aid (il 
tlrnklttnw \i Itis. 

A(iS lines 214 aid 21X x crc iirirriin t W SN \ (OI. (i3 ili ntl tii kt xii itstire nru \i its x,cli. 
'lh ieselities haix\e 'ih r atC di itIii ,.er1'-'ie icspon ibl l Iii0 rl ,itIuidtioiltlrs',isti cl ti n (i5, orar11 
rliav hiV C . C eelic ti dillers Ir-miou I fil eh er lineCs i \ 
Stranil aril I reirikli i ri . 

in ,ciix iliitilli hit il tlhrcc SNIV 
n i i11 


/\(iS "3) %ktst il 
 ie r iii t'hre S .\IV,t;lill 

ihis litre ;idttiii %1d)iicit is'I tC iliktii i,, dii.'rnlTI
 

t lIi t C()irC i ,l \ k ,i)bittn0ii i ~fireitkitux ri\irus. 
either licks tire l e'rix s uic'c III tireC \ iixiriru. I O t 


elic is Tiring it i i I SNIV 1itt
tc,1 irC hree.% sti 1its. 1it o h li iiiC\kn. \ iris.it 
Severtl sources oh i %iihrriiit idcliicid 'iiiuoi liltesto SNIV (iimil SNI\' (;. x cic ile paltclitll

(;G((. mm.\. Shiii- ,iij..i (2t42 1(;. min'. c%. 'iirtllt, No. 3). (1-171.. iltl I(;14019. IhowevCCr,
 
ll'tire \%re p.i_'Iruxxh ICcicl 10tililltiliil\ hun i MI (i'3: tlre0thCir lites x,crc SC2re.tirig
lit Ii 

emnnIlaCli l)lcpithu
rrrdtl tl uns, linidi :idu Ipliil rn e areli 1ils, ire liiltitIIs. ictitelint_, nI l rO bly

miil pilre litres. N ist ,,\( iSlites rppCit-u irr r itvij\ 1n (it. (';3. arid to tihetinkr iwn
in de'rivet thC ili 

vilts ftor (G. ImatTN 3 or G. maiul ,hiS Shl. 

.
1A\VII)( 19X4-I P l21',-me R~cpo i , hallhlli. h[;illmil. h l.;l . 
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Table 17. Reactions of selected AGS lines to SMV-G1, G3, G5, G5H, and 
to the unknown virus isolates PN, PM, and 74/ 

AGS SMV Unknown V!rUS
No. Pedigree -... .. 

GI G3 G5' G5H PN PM 74 
9 S111i Shih x SRF 400 , S .

19 Slih SIKb x SRF 400 I S

103 G 7026 x AGS 2 
 I S 
112 Stulh Shih x SRF .10O I/S(11%) 1 S S

115 TN 3 x PI 31,106 1/S(3%) 1 S S

129 Shif Slih x SRF 400 
 I S
147 ShIh Shih x SRF 400 I S

174 Shih Shil x IN-3 I I S S
 
185 Hoijiilut \ 6 ( /13 I1 
 S S
209 TN 3 x IiL1111h1,1I I S S
214 IN 'i \ IS 2 I/S(2%) I I S

216 KS /39 x ,,klnshIj I/S(2%) 
 I S S S S
218 IN 3 x S 2 I I I I I I 
231 , xk;m',,.AGS 2 I S I/S(2%) NT NT
239 808.342 x 8; 109 Ped I I S NT NT 
240 ACS 2 x III 23)91 II S I/S(8",,) NT NT 

x 1244 AGS 2 'I "2309O I/S(4%) I S I/S(25",) NI NT 
i252 Shih Simm IN 4 I I S I/S(8",,) NT NT

255 Shrrms x II 2:)i'224 I I S I/S(8",) NI NT 
257 Shii Shld x' IN 4 S I/S(1 i ) NI NI
 
261 TN , xmumnr 
 I S I N I NT 
263 Shih ,1h > AGS 2 1 S /S(8',) NI N1
264 IN 3 x S 2 I S I NI NT

281 IN : 3 () 68 I/S(4%) I S NI
N/(13)NT 

7mmI1rrl ; . I(,lm~hmll . ,villh rm)mil. ymmptomr I/S w;ivego/mtimr mmm mtmmlr/lsmC m', fir drum? ucI)t i)lity.
N'4 l)wrmi ,i r,, Ir h flh ml) ' iprf (It u,[i( )helhk I)hlal , 'All :ttl , wKu:tI)rm, w lh G5 areof the ;y/,Iml(l (II, t rn-t iIec'mft., t ho11:11 IimfInm I IIImnt : ,il 1, (lm ml[litmm.mi1 d(ii[tl V -

Table 18. Reactions of 20 parents of AGS breeding lines to th.ee SMV 
strains and to the unknown virus isolates PN, PM, and 74. 

Acc. SMV" Unknown Virus
 
No. Cmltivmr Nim 
 SMV- I SMV 3 SMV-5' PN, PM, 74 

7 TN 3 S S S S
33 TN 3 S S S S
38 Sht1-Sfhul I/S(5'.) I S(N/N) I
 

605 I-m1ummmm S S S

1385 (11 80834-2) I/S(72";,) I/S(10X) S S

S
 

2019 IN 3 S S S S 
2042 IN '3 I/S(22%) I/S(13%) S(N/N,M) I/S(N)
2120 AGS2 S S S S
2424 SI ,100 S S S S 
2502 Shminswi S S S S 
250(G I oki:linigahil S S S S
 
25 73 SJi2 S S S S

4713 AGS 185 (HonLilk) I I S I

4919 Akiroshi 
 I I S(N/N,M) S(N/N,M)

702C P[ 18993,) S S S 
 S
8252 86)109 Pr(!) R S S S 
8582 PI 221221 S S S S 

11 mmrlmim S witt) m(s w syullmmpoms, I/S segregtinmg for mimimmmity midt j(tII)ll
ue, usl:(:tulilhh,

VNtujmrmls Fmliurmmlrhsm:; Ir(ll(:h,t tle percenlagrr of SuSCetle y.
l t)lart, 'All SIIS(:Ieti,l ehreactions with G5 ore 

Of Ilh) 'ytlAml; ueCl)O'miS tyfYe. 
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Ile source o1 iiniriuil ' II QI a.i (4 in tlc+At ;S lines (AGS 103. AGS 23. , AGS 264) w.is 
not kno n1.SICCc all ol ttCiH raICnt \ .crt 101r11d ',,cplillcto (GI ald (63.Sintiilal ', Mallon1. th iaernts 
1) AGS 214. 218. aind 231. tIrc s"Mil . (ot il111titnltk 10 (;5 0111ld Iot he identifiedl hecatuM aCllparntnIS
Of tIhee thr'ee litc , ,, cc ,.li,C l)Iihlt t0 ( ., 

The JLictioi, () 26 (G rlk line, \k iII rliletd rI Ltance (III M r

shti'Ain in lahlc ,,\ilhloi ,s \,tci c se\ci .
 

Il\'c t MV GIo or SXI\\rI 
1) th L\ lh IIlIII liI\ t) S \' ( 5 e. 3S . 2134. 2(040. 

)AcesI5 2HlAhi (tI" ( 3h. :1li W S.tse8+8 1 ,, . ll( IX linth (;iH ieleitii iiAiei tl
l hek b t.'Ct I'" h tI , III hjl ".ti 1.l , ,I'-,tH1 1 C b l,,)tee ijlnL' p)]lil"- iIllll 

l ,ICt ilmiili,iimd limr I)imrll it C l)mI . I l l ii \ it !, ;.-. ",p l III Sm'; ine rri',,iIt1IItlt + ' 1, 1.1l11l'C III cCt Ill 'Jht)[],d III,11 I II (11Ct l,. l,. H hll lt ()I ?CL-,I 1HIt'C t i ( ;5 . Illd :l', 11h1\ 11 CI,.Cl 
i\ Iilh.,. jI"+,1 It) (11hcl ,,1llt, III S\\ 

Table 19. Reactions of G. max lines reported to be resistant or immune to SMV-GI, to 
other available SMV strains, and to the PN isolate of the unknown virus." 

(i h " ( I (i A3 (; 1JilkimOWH ViLIts (PN) 
G 5 1 S(N)
 
G 260 
 1 S(N,M)
(9 2 Q I I S(N)
G 288 1 1 S(N,M)
G 311 1 NT S
 
G 358 
 1 1 S(40",, N)
G 452 1 1 S(N)
( 453 1 SIN)

C;519 
 1 1 SIN)
( 1096 1 NT SIN)

( 1356 1 NT I
 
G 1601 
 1I 1t(3 / N)
G 2021 1 NT NT S
 
( 2034 1 I 1

G 2040 
 1 NT I S(N,M)
G 2261 (lamuing 15) 1 I/S(23M) IS(38N)I I
 
G HOTI)4 
 NT I S(N,M)
G 5l8ix8 NT NT SIN)
V(, I, (Pl .G083%) ) I S(N) I

VG 15 01 t)59,.3) 
 NT NT SIN)

V(i )i (23I ()w( 3) I/S(7%M) I S SINM)

V(3, 1:3 (111iI2406-) I 
 NT NT S(N)

VG 22 ),, 01 I5) NT I I
 
V( 2.12 (GI ,4 (OK.I A) I I I
 
V ()I * , ()9 .) I)H I I 
 I I
 
(;tit 1 tIl1 (6 1l( iI I N T N I I
 

,ittlit' h,,r, itim : -,yfilltun llh i, mm0.....m I !h mfgom) Imt ill lri ';+it, ni 1 - tirimilly 

1 m m, S r I t I ( %< l Ji+( ih, i ,t hh 'l tl (" i mI it~ 111ll m~hN"1111h0,r, c! 'lC m fl h m t lh mlA t1)(ly, : t t' l 1!l [hl,'H h, , Ilh :, N1, lt l( h i I t ' i l l ' le a u1l l lC mstIII(' pf-/(I "..., (0I "'a,+ f! ' AVPDCt e ,~ h r (ifyCitit? mak~i 
'5 (, i ( ft .iiim, lct( m t nm (vilumimh ,')fI illi mmi mm ll't, 

Conclusion 

I ol ti,I h IIIII (lo il i the tfle \%nT\%Cttt o I c 2it)0 .\( ;S IR", vk L,'I e tIIIIC ;nl (3 o ll.kt l 
virus. ()n\ I)tl se' litre', \\Lt 1lsm it',rI Itlo NI ( .5IIt'shree Ol ith lire, either ht ,in a d; litortal 
IeI fo' reiirr,.. t mu(,) thii lll , G Ilot I,'sile, is"-r siaIit,l" II SNIV G3. arl idl thre tikIllWt
01h11. o a dilICIetiu iCl11eli.nii cmutli il , 1r0AilstsiIi1illth , reeti1 ;ir, I l Inttlllll(\ikI iIU,s.

The MoIrllte ol+l Im ,hleiIIL• tio (I . i1l the Unik \,, ii jus, htr ot Ito S VG (5. \kcr" idtnliled 
armoi1 flie .\( A.l rS Ihc A\V 'I)( ,iCt'I',,,sm , ,. e\eral linre', %\ re M.liit Il \,. ilt nnr nitvIitCiil,. 
to (5 and ( W;II aid (3 an Ol'ortIre itirkim i ,:n '. lV, i I c,, [)tad i niiit;ii \ t I (3. (;. , antI 
tIle 1tlkltl(ul \irtu:s. 
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Further Characterization of Soybean Virus
 
Isolates, PN, PM, and 74
 

Introduction 

lDuring a survey otic nlmajor sybean-gro\kt ino areas in laiwan during 1983-X4, a virus was fibund 
which was not previously repr)ted here. TIhe virus, a poty 'iruS with a particle length betwecn 733 
and 797 unl, is tra;.nsitted Mwaphids in a nonpersistent manner. Its host range is largely confined 
to uleibers of, ti1e lecurc aImily, includine economnIicallV iniportant crtops such as soybean, French 
blan, cowpe.l, ;.and y;d-loIrh heant. ,itolialu+/ h'I/mojoooiiana A'. c/crcladji. alld ('hnopodionr quioa 
are tileonl, nonlecutiinotus hosts iitcred S\stelniclli\. 

()n the b,asis o4 these findings it \,as rlot possile to idCntily this itruS. SeFhc ical tests indicated 
that it .is closev related t)blacke.cc s tpea mostic %in, IhI(NIV, ad.,iukibean iosaic \irus (AZMV). 
and the NY I,strain ol b'MV (I,('\lV NY 5). To ecetl\ establislh tile identity of' this virus and 
compare it \6ith i'l('MV arid A/IV, it w\as, therehlre. niecessrrv 1tocoMduct IM cytolrcical studies 
to deternlille tilstability ill.,ap ad tle inolccllr \twcighrt., of tle protein coats . Additioral hosts, 
includin to(se oI ll .\/MV. wCre also tested.I OfM V arid 

Materials and Methods 

C-trihi+ical eib.'rivaitions \\.ere petrlorird on sections of' leaulitrahtill tissues (if systenically inlfectcd 
A'. bitlhliaoa elnibedded ill [poti I ores. ct al . 198(0).* Thernial inactivation points (lIP). longevity 
il ri0ro (LIV) intddilution end pIt ti)IlP were deternlinied by tile standard methods, usingU 
(ilelloodilli allo atlocal lesion-assay plant.lol'li(eo"or as 


I:t1 the dctertliitatioti of Ire 1iofeCular weils o1 virus coal protcins, purificd virus prCparations 
were mixed at a ralio ot 4:1 with :!,dlion coirtainin 25 ruM 'ris-III (pl 0 .8). I0"'f (w/v) S)S. 
50', (v/v)gl,,ceril. 1).(15"/ bro. ol';om blue, ardII)n 25''; v1 tercaptoethitol. After a 3-miin heating 
itl)0 " ,C the preparlaions wer eleccetropliorCsed illa vertical slab gel u-itie a 4(; stacking el arLd 

a 12+,:, eel.separat inrg 

The bulers described b I aICIIrIlli and a.vie (1973 arid tire low onilecular wciehl calibration 
kit (14.) to 94(1(1 LI)were usld. (ois \cre stained itt (.551 (v /v acetic acid. I8X,(v/v) tilethanllol 
0(;' (w/v) richliuracctic acid, aid 0(.05';, (w/v) ('ooirassieIicblue r 1lit lliddestained flor two days 
iti several changes tit0.5',', (Ovv) acetic acid arid 18,; (t V) 111tth.1111. 

Adlilional liis1t ranre studies were carried out b\ the iIethod described in tire 1984 Progress 
:Repott. '
+ Ss:rIpton less,-plants k,crc tested b\ I[+ISA. 

Results and Discussion 

The comparative host I'e of* IICMV. AiMV. and iifisolates PN, PM. and 74 is shown in 
''anle 2(1. The three Uniknowli soybean isolates inl'ected rnily nore bosts thaln either BICMV and AzMV. 
()n the basis of, host rinige. therclotc, it)conclusion can be dhawrt Otn IICrelatitnship of the unikntowIt 
virus with IIICMV and A/MV. 

TIP, I.IV and D)EP values are shown iii Table 21. They are alltlo(st identical f'otre thllrCevirus 
isolates PN,PM. and 74. The TIll' ad D)FP \were also very similar t tire repoted values of' CMV. 
AzMV, BlCMV. arid SMV (sN'beatr tIrSaic VilUIS). 1hiveCr., .IV ValluCs of PN, PM. and 74 wcre 
iLtuch higher than those rif the other soybcan viruses listed. Since tire LIV values arc known It )depend 

un tie hoist. ti (iricitrl concentration of, the virus it tire sap, arid lheenvirotlitierital coinditiors. we 
W'ill Mpire out isolatcs with ICM V, A/MV. arid BICMV Ulndelcr identical cOiditirtrS tuc LIV ' 
establish whelhcr threy diffe.r or nt. 

'Ju. e. R. A C.. R. Koemie . ald t). tF. L.iwcnu nn 1t8)O. A nn.Atppl ttitl. 9-4:6 t 8 
"lt mn i. t. K.. mid M. t;iric. 1)73 .t. Mtn. tilet 80i,575.599. 

***AVRI)C. 1984 PIOPICS 1,..I),OII. .KI "hi;lll].ShaL1 '";iLM1. 
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Table 20. Comparative host range of AzMV, BICMV, and the unknown poty virus.z 
Unknown

Host UnknownAzMVy BICMVX P Virus' Host AzMV y BICMV' P. Virusw 

G ftUx ) 
vlu/ats (con't)Bragg M Jbijlil - N.LLRampage - M BlaCk ILttle cLLOden 3 I -MNDavis LL - M,N fi12 M.Mal N Y,M,StBuffalo - M,N /3ouiul M M MMdrshall MN Monroe clL cLL cLLKS-8 M Keritucky Wonder Waxpole 

-
NT N,DeathYork M MN 11nrIntrr _


Jupiter M M Aririmfi _
HL. I M - V i1ifig ulci/atl ';uhsi) suesqlwate-Wasekurome M - M F1FIES CP72 Mot Mot MotHLS - - FTHES CP IShilh Shill Mot M Mot 
. FF1. [S CP22 - M MotTN-15 - V olf,(icii/alaP vul/[ars Farly RBmashorn NT M MRedlands G.L.B. Mot [3lackeye M MRedlands GL.C. Mot FTHES CP'30Imp. Tedergreei - N.D FTHES CP29 Mot -DuLhele Withe - M L.ocal Cv. White Pod - M -Top1 )-
 - N,D V al, llorsHarvester - ND Odlate I M M MM mosaic, Mot - mottle, N  ecrosis, Mall mrilforilatin.r St sltut, Y - yellowing, cLL chloroticLL, Nt lottested, ) death. /tika's solate 'Provvideriti's is(olate. Isolates PN, PM, 74. 

Table 21. Stability of isolates PM, PN, ani 74 in crude sap.' 

TIP LIV 20oCVirus (IC) (Days) DEP 

PMY 65-60 17 10,1.10 5
 
PNY 50-55 23 10 10
 

74' 50-55 21 10. 10BCMV1 55-60 7-8 10 _1_10 4 
AzMV× 55-60 2-7 10 .1-10
BICMV' 65 2 10 . 1 
SMV' 55-60 1-4 10 : 1 1o04 

TIP thernal inactivation point;, LIV longevity in vitro: DFP dilutioni end point.YCrude sap of G tiwo TN4 dilutl I 1 ();issoy host, C anara,ittcolo 'Data fromBoswell, K. F.and A. J.Gibhs, (eds.) 1983. Viruses of legutes Virts Identification Data
Exchange. Australiat Natlunal Univ.. Caiditrra 

Cells ol N. h'nthmniti infected wilh isolate PN cottained 0l slaSinic cy'lindrical inclusionscomprising piNvheels atnd curved lanminatdI..alt.rcates similar to tile inIdtuced h BICMV and cowpea
aphil-horne mosaic virus ((aMV).

The ihrceunkn wnt virtuses iave a cualra nolecilatr weiht of 35,5()(1 oltons, whicit is idCnticalto that of AzMV. hil otly, 5)) datlotls lowCr Itan Ihat of hoth BICNIV and 13CMIV-NY I5which360,0(0 dalotis. (aNIV (34.51(0 daltots,. IW'MV-NI.5, and SNIV (holh 33,00(1 dalions) have lower
is 

wei1lis. This rCSnit strtgly' stuppOrts carliCr Iittd ii,s hy cottparati\1eI.ISA scroIogiCal usingtests.
the same viruses. it) whch the sro S reactios cuTed with h01tn0z(Is lisra, Iollowd byantisera to AzMV and lI('MV. Weak reactions wcrc prmdtced with SNTV antiscruI anrd Itoreactions 
were obtained wilh ('aMV and 1'ICMV-NI.5. 
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Conclusion 

usel'tThe hiost rane did no pr _'to be Lry llr thfe identif.icauion of the virus. However, by
scroo;gical tests and lille.Ienll"xsei'hl. [he virus \s,, slown to be very Closely re'lilted t both adzukiban 

lnosIic virus (AAI V), blackc, c pct mosaic \ illsi (,IB(MV).ai!d the NY- 15 strtin t1'I('MV. I.xact 
idetitItica Ilol will be attempICid by c0lpar ii lheir iiclusioii od. ir1i.'eiis. Shoul it Iso fail. a 
colmiparison o ('-I)NA's of' the tillrc vi'usescsill be ilccesar'\. 

Effect of the Soybean Virus Isolate PN on
 
Yield of Soybean Plants
 

Introduction 

5y 5 ias lrcull\ 

c st , 


A nec\ p) virus ist lated I oin st.\ bIa il 'laisi,. Tle ilus has iutl been exactly 
identified. IHowe e'r. il the bisi, ()I serultteici!l tl mtid SI ) ptll) iCliuIilidC Leel eleciritllloiesis 
ol Ihe c(a;il prltllin, it is assuiiied to he 'lOSC' rClaid to blac'kc'ke\ 5 pOeailioa,1lic virus (III('MVi<,illid adtikibeiil liltsaic virU, Ai\lV '[tie ' ms li 1 55ide host raili(cA'liotliie ]leiiiiiiiii eUrlis and 

is I'alillillc a iitilcUi's lil lllillei' iv iiphids. 'lT as s' s the ili itaicel' til' i virus, its Clect 
oi vield of s, \b a' 1plail i atl clsUileilld il dil rcit ,ligc' ofl' plaill dc Cl niicill. 

Materials and Methods 

'[he esperilliclil %%as plalted oii April I8. 'lwt mvbefai lines. KS 8 and A(iS 210, previously 
fnlllld susc'plible' hI heCiiiiknowi virus (isol le N. PN . iand74) ele tesIed, The sONlyiln Cultivir 
Slili-Sliili (.\cL'. (; 3 ) \%a, incluided :is a resistant check. 

PlotWsi/c 1,01 line I lii il idCetnSisictd ( ie ()lne tleeach was, 5 \ Of diuble' isM%. hulh'Cd sCeds 
plaild p(A rs t Iii Spacing t) hills iindil 50) c'll bewLcin llrtws.(lv ee'Cdperi t was 0iii bClwCCi 

iisil ' 'V-li ',tl1 e lil',ilti (ill ,'Ckl 'ro i 26Trcae lllcillct If c -Cs ii1c s c rilliCd tn ailn ilter \als 
April to I I JuiiC. lhie plillel tip'elOiitli til the ssc" clLillCri'nl iMtOciilalittn tiliCs weie the eiledti, 
Ist liil'litt.'. 3id i 5ih wrifoliati.(itli i'ifohiiie. 7th Siililtt. ti ald the111 h i O1i t1i'ifo iiiC 

I lih triltli;t t c' e ittOUoh Ct ailed iiiiiiluic'iiiel lIii' citiltltil. 'Trcatiliilcll, \v
( )il il' tiubHl i lie r1l 

cllnll cl\ rlandmlii/cd %vitliiin c'li thlt k %Ilicli \ '.ecreplic'ttLd three tilnc'i , (rln llniiiecld c iiplctC 
block dcsirn t. 

110C1uh11i i b iiilw p 'il( toilpiat ice cs ictl ;/S''l'i( ' tturu TN 4 plantsWtaliinL lioiliitteiii 
ill iv' ptiis (I (.()(t I pIjufspftC Milr' (plI 14 ci\s aller iililc'ulltitil.llI 7.) 

I)it collcleCd ic'luclcd s e'ld. I tids00ed wCighl. iciccilt sMcI' gerlinilattil, aid i'cclt Iranilissitln 
itt' PN in the llils tcc sccWd. 

Results and Discussion 

Resuilts are slioss,i ill Table 22. Nlts (fl, the pillraiieller , illeiirelC(I s\ Cl-C h",irsticall\' affeteld I)' 

l ii) ilehe i statc fSi inlln ristw lh ill t ti l'iOf inticUlilliuii. 
hi slSeeI)tiIClc 'P iS ililculdiiiln il a ll\' ,liT Of il ll dlltilc i c'lt'luieit e ced yields, tle 

situlificilnlt . [lal t ilwilltitils tilcl'lrallk icsuiltc il lithlc'r vi I dcutr.ec i s lild hlI er Ilt0-secd s\eiils 
thian I:ll1er ilimililalioli . 

linociulltldlpluns it cultivilr Ai(S 210 Ilrtidircltl al itveagclei ot s_\Cll liines iore seed Iitan 
,'ary iiOculalitd pilitfi (VlV\) t lV ill1d le wice s iis cclN as plants intlculiltd biClvceii the 
RI and 1t lc. tlilts iiiicuilt, d il tlte R4 slge y'ielded 21 'i less seeds tuti tihe iininc'ultc'l chcck. 

LJuinOuc1ul(Cd plits oiiif cullil'iu KS 8. till tile tilhcu' h nd. pItr icducCLiJlj)tp'0 iiLiitil l Io t itulile's t1it.te 
Seeds as plailts iluitlclldilt l ti h e VI ind V2 stitie'. il titll)ijVCci-';tc l 1.5 liele, iIitt seeds as plants' 
inoctiulatd litli V5-R. i.[le iuuuie si'.beaii chli'. ar ( .38 slilimc it siiliilicallt Nield redutctioln 
1)i'2(); ouly when tlie piilts \were inctiulltcdl tttile V-I lC. Yield1hi,'s ItillcI bwtwel 4 and 
13',(' itt the later s ai ,. bul Ihesc vailuc's were liil sieni'icailt. 

' 
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Table 22. Effect of inoculation with PN on soybean yield and 100-seed
weight at different stages of plant development. 

Time of. Yield Per Phnt (g) l00-Seed Weight (g) 
Inoculation' AGS 216 KS 8 G 38 AGS 216 KS 8 G 38 

9 (V-I) 1.1 d 1.0 e 6.2 a - , 11.6 c 15.9 a
20 (V-2) 1.7 d 15 5.8 a 11.6 d 11.2 c I15.6 a27 (V-5) 1.5 (1 8 6., A 12.1 dc 1-46 1 16.3 i
34 (V-8) 1.4 d 5.1 dc 7.0 , 11.8 Ic 15,9 1 !6.5 a42 (R-1) 3.5 c 4.9 (1 6.5 a 1l6 hc 16.1 1 15.8 a48 (R2/3) 4.9 c 6.4 1 5.9 a 15.2 S 15.0 S 15.7 a55 (R-4) 7.8 h 6.5 1 6.7 a 1/.] a t6-53 1) 16.5 a
Check 9.8 a 1.9 a 7.A a 188 a 18. a 16.3 a 

LSD (0.05) 1.5 1.09 1.69 ' G.381 12 2..14
CV % 21.61 12.85 14.59 1 161 1 0.68 

'Days iet s viwii , Nitnlbqt-; Ill o)tlrtritj:,l.eo (I lVt-Iidtipiiict pktir otl It tilt oif iiloc ltuition. 

it, ilatrly in fc Ill() wed \k ciul. tfhcrc v,crc siettilic.anl dillfcr .c,, \\ ItiCh v,crc ost ipr) ntncudil early irtocUlatcd platil,. [lie\\'hcn Ifc kusccptihfc lities .\(G I 1 Iurd KS 8 wCre itOclalcfd ait til 
ctVlCton ",tacZ,. Ic Il) fccd ,'el i \Q',a, Sinili llt rCtced I, 51),tild 40', tcseClivu-ly. On ti
otlhcr hand. ill tfile inttnc Itrc. ( it was38 _Cduccd h\kttlv8 . ifTite t cIftCtjltt Of , i a d 1 0 \,V,.ciuItt Itl h, cau ,cd IW11) Itscu'd 

vetrN sitiall prc,.ntiagc of "t+ceplilh itndividutal, 
 aMt0t11 Ile i nttttttc plant ;utfall t.l ittdficaliting tliat
this litte ttti\ licall\Ill he _'- c pfirc wilh respecILt I 2cit - lot t-it,tttcc It .S.,IV (WI.
Mu1lli41 le seed tal apci I1,eilhc t s , iah.cMd ki ,,ts T tw,itle.titt . te su,,IcCjtihfclilies. KS 8 aid A(;'s 210, produted "scds'A it Itif ittd ccd Ci'cal, tltMi itlctftliott \kil tic 
trus. llighc-,l ,,cc'd colt color . ild IiI,,csi pcrccrtsiec n h.Oftolded Nced', v, Cc 0bscr'cd W1112nplants v,'rc ilticttl;ttcLf ),tv, ccL Ic VI and the RI slauc lable 23).

hlre, was also i -i li lic) cCiaeC o1 PttilfcI Nccds itt (; 38. the .sistil parcnt. w,hichlbscrs'aitiOn, as tled 11fore,i tce\c.ffaitt I \d stitaflA 1 inItl,.r of su, Ceptibe ildividluals within 
thtc eciralfy itttttnc plant pi+,ttlalitni. A Il,. prcenticttaec of' ttttlcd sccds was also rcovcrcd frllthe ntninocflatcd ctcks of Ilc IhMo rtsecpt.ihtc lliViP,. I obabl [cli ccls a ft 55 pcrcctttage
ofi natutal infectiotn , ith F'N or iOsihfy tfict u .'t Tile triinttliot ralc,, Itasc Ittl hcctthstatisticalfv Nal,ed ftvcscr. ftc -crnttttftintiate lc btfth tttllc .ttd tttliot seeds iplpcatrcd 
to he reduced itt vir, ttfcced KS X. 

Iit AGS 211"6. Ifc otther stsccptihhc Imc. til 'erinlinatioti talc of hlht itoltfL atd iiitriotllcd secds 
was low and crrttaic. Tlhi, is itt part atrillcd It)ttc gcncrafyI fo , Sccd qu;ii, lodit.cd itt thi Iline 
npon incection with filrtus isofatc PN. 'A Iichl iidtuccs .,\slcnic Mcr*.sis and stuttitut ill thi, ctliivar.
It the clcesistat line ( 38 tlf tle 'crtialitt ratel mottlocd ,cod appeared to bc redticcd. l)iscolu.ratiot
of" tile :;ccd Coat l ilofoulld to ble all indicatiotn of s ptl,IH'cctlicc ill ic ccd. 

Sccd iranstitissiol a) a Io\ itcrctlagc (2 I was folind otly ill mttlcd ,ccds of KS 8 ilocnhatcd 
at tht VI staI. All tct -ccds did Hottproducc ,'irts-itI.'ctcd phltts. It ik,. htvcvcr., iossible t1hasoiUc Of tile scctls If'a di6 n101gCrtfititat tCtiefht htavc Contaitcdil htfc virius. This is pt-cscntlv under 
in5eslig lt ot . 

Conclusion 

The importancc of s'bcan iRus isOtutC [IN was assessed nit the bisis Of11ost Npc, its iitodC
of transttission, and by tfte assessmcnt of, its cffecl oni yield nf '.nsbcat. its tatural holst. Significalit
decrieases in yld at wvighlt be.dIhl-scdcart atlribut.!cd to itl'cctioi of sohtean with istlate PN atall growth stages of tihe soyhcan. Virus-inifecLd phaits IWit.lIcf a hight pcr'cntagc t1mlllfttled seeds:
however, . iltehier-ftih percentage Ilr htigh intlnsity of1 sccd-coal tolling appearcd I bc associated 
with Ite virus itl ftc eiicrging seedl ings. 
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Table 23. Seed coat color, germination rate, and seed transmission of isolate 
PN at different growth stages of soybean plantsz 

Cultivar Time of Mottled 
% Germination 

ISCM----------------------... 
% Seed Transm. 

or Line Inoculaton Seeds nris ins rnms Ils 
KS 8 V-1 90 a 4 i ,f 1 67 52 0 2 

V-2 90 a i I + -f 64 59 0 0 
V-5 71 a I I I + 51 48 0 0 
V-8 79 a 4 + i I 1 48 41 0 0 
R-I 79 a f 4 -1 4 92 84 0 0 
R-2/3 48 b - -i 96 91 0 0 
R-4 45 b f 1 96 88 0 0 
CK 3.4 c f 96 90 0 0 

AGS 216 V-1 96a , t f f 20 17 0 0 
V-2 72 1 4 f -I 15 12 0 0 
V-5 89 a) 1 4 V f 12 6 0 0 
V-8 93 ii I tt 6 3 0 0 
R-1 85 ab I It + + 12 3 0 0 
R-2/3 44 c t 1 52 38 0 0 
R-4 30 d 4 1 73 23 0 0 
CK 5.0 e 4- 85 17 0 0 

G 38 V-I 5.8 a 1 80 55 0 0 
V-2 7.1 a - 96 78 0 0 
V-5 6.3 a 4 82 76 0 0 
V-8 2.3 -t 89 67 0 0 
R-1 2.5 b . 92 59 0 0 
R-2/3 2.3 b 1 93 29 0 0 
P-4 0.9 i , 97 43 0 0 
C 04 h 93 61 0 0 

1lSCM - intensily o el f),Ieu, tIo lu:il. :lIII florlloitilodi seeds Il;ls lllottl usweds 

[ost sitihii the leguiiie 
in yiCl, this is consitered iiipirlaiiit einioigh h ncldCd in the AVRI)C disease-resistance 

Because of ils \ide hd alc ifiil', its sced trinsIiissiiOi, and the redcltion 
virus Ibe 

brCedine proralli loi so, beall. 

Seed Transmission of Soybean Virus 

Isolates 74 and PM 

Introduction 

Tihe rate of viris Seed tl'iisIISs ion cain be cvaluatCd by diffelrcntilethods, lhe most coiiii1o0i 
hCingI a direct seed test of pooled or individual sCois hb

I sCrilohi' or hioassay. or'hv \sisul ihservatiou 
of' ertsvn scctllillS. Ih\i'(Cver. resuitsiltaindCI by these two tests caMno ilsvavs hc Correlated because 
the presence ut lhc %insill the sects does not alwas imiply infection ofthe enirg in seedling. Also. 
soiIC virus inl'CCtL seeds IlliV Iail to Cernlsiiial thu, ithe alte of sirius transiuissi on ill the prog yeli 
Ites iMiay IIndCrtiiialhdd.te 

'his shudy eCoiiarcd le llettiu if PM aiid 74 by directly lestin. the scc(is and h the vrowing
out ltst lo detrlminc if thle is a cmhaiun hetsveei sced-coat iotline ;iid tile rate ut 5'iriis tialtslission 
atid gCrilittiii. 

Materials and Methods 

Seed traminissioml o1 isolate PM and 74 was teslcd ill two local soybean cultivars, KS ) and TN 
4. The plants werc inechanically inoculated with the virusl isolates at the cotyledon stage. Seeds were 
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Collected andti ested lol prceuce ol, v'ilii iheiIrCiti. nth olslorage c ilter hv teslting, 2(0( inldiVidullSeeds directly hy F.1 IS\ .)I o h\ i'tlilli. 0hSt'I-%ill 2 N\ I111j)(0111"' on 200(orowl I eedlings. At tIle Secondlri tolite lea l e oh, ,\IIllptonillt'\ Sectdliiies. II i ii ,ni ;llllple\ tOIlSiStillZI Of OlIe ICAl eCiICI Of fle
GiIIdIOIHiiv Selected I)LIllIl' WC iC tC'lI'tl h\ Ill .L.\ lorl ~Jl~tl' iilectlioii. FA!ISA \;dls weCretOIlSOI dt 110 iti\ e \%hen l t \\ tic( IIIOICt' l) t\\itt lt'e Iil \dLC 011't\MO1llt'lllhL tOlHiH' .Settis ol so\ ht'im t1li\ I iN -1andi KS 1) lhhctllulic;ilkI iiiitilit'th \ l ithkoitl 7-4 of PI' it the 

Results and Discussion 

lilt lt'sllls m lm IhI in Ti iCii 2-1. Sct'l tiiISiSii,iuII \\ aS ticIttIttI ini iiotl ' eiii cIultiVaIS for
kohilhtt PM\ in filte HA SA It's! ofI iiidivj liial Seedts. Seed tillSilli"S'iolils liiiot itLet'aLeIN i Irw 

in al s~iiic 211 "tetIs.h I lIOCIt ialilt Iit0M InsCIilftt Itti eed 1 iiliinll M. .\ -1iSHtle Ilissilili
 
ina ltse lll IC cci ii
20h 0lio 0tilt' 1,11111s.ll i'tt, I ica l\H S t -C Ittillk-e illieil Aloi 1iiiceedseedst 

ilS IS: lill tiiLlt fiiiiled si\ tilic11toiCICCIC \ lii. it d\ il Sal seed eo i
1 toctIill ILi clor \\ ast 

Conclusion 

S~dJaMINSI~ eStedIOby1 ELFS 5 in seeds and seedilCins.C1ICl lNe Irtn~l 

illljfICC fil ln CSC\ fil IIC 'L~ d , 'iIICC l' ; il( 1 (Ile ', In (11C( fi IN I (ICI CL~INCis I lm o i ct ed . 

8loIDiCKS LSil!SC& llCI~ oh I'iiih 11)11 05CI 0(93)1 ol CC~il \i-I10(Ml98)il11 

in~ ~S I~ l,1C1Ildn t elh lC Ilfie01~ IIth
fil C P[C cIc(l,\rt 0(8 0(82)dllll lti) ilo 

INS 8 M 0 0. 5 (/ ) ()8 

74 0 0 0(59) 0(53) 
'Niirbis it)iiiieilw'5' oi',t-ito iemiiti oI~ii e pewtl~itage. 
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Agricultural Economics 

Postharvest Losses and Marketing Costs of Cabbage 

Introduction 

The 	appropriatelss o4 a lc,.hnoln qv th anlliril NO technical cost el'ficiency. This sti.tdywas c fitntehdiidct.iiin,; te CcI, of type tf COW0tai0er anti Irillliing,practices oil plstlarvest losses
a.nd mark. :in costs lft"cabbaecrown lowlanl 
 aldill both ad ll arcas o* Taiwan. 

Materials and Methods 

Weight loss. pertei satlbilit\ . and iiarketin cost,, crc the three, fictOrS nsCtl to tileIC;SUI'an
effc'ienC.'y of aCkiii- iarials anId trininig pratt ice, lot cabb; e. \Vight loss \\, the dilit'lciieceheWt'i wyihtit a: and at ariospckigi S L -ttsdiing the marketing s.tlnence ani is Ceslp.essCL aspercentage. Salahili , is tiles;illc \s 'ight the cabbae' hlCf i as a percentage o1 iee'dible We'111ight0' the hiea. The rcldction in :iliblily \%;I', CanSCtd b) lalinaiiCe to inner lCav.s (inclliiig wraper)lr
leaves) tring postlirv\St h'llaii,,. 

Niarktine cO'sicO ,isi ill thisntc n nly comISistCoIit Sloit\'alib co StISrelated to packing materialsanti 	triliiiing pracie s. ,,Con. 
 e.. ail i
'ICYl t ainilI lriZilit, and rtlUetion . to WeihIlcomphysical daillagc ,,cretlhe ipoeints of' iarketii costs inlifts Sttdv. 

hiss antI 

l.ovlaiiltl cahbage was git)\vii cOIIIiierciallv ili , ltls (5 ki, 	apat)) ('lhiai (Cunt)y andtlarvestet bY the researcrl. 'I'I, iwas,brGfirs ted oil N'la8: Ihe sCoid had three conseCLtive 
harvests on Jnne 5 to 7. I185.
 

A ihirt expel Uinient was contiictIC nl
illaipei ('nntv on highlald cabbage-n (abho)l 600 nI above:sea 	level) which a harvestcd )i1) linc 1985. Tlie qtiality tlhiighilan ;l liLICh bIICrcibbagC Wasthan that of, loslantl cabhago in ICris Ot I'loCCnhi IroHiitllecaV ani iisct tlainiage. Itiowever, the qnality
o"cllh.ie ol'ach harvcst \\as aiveLIac or above aVcIa e illcoliparison io tlat of' nearby cabbage
pilitiLille areas.
 

Trinmmiiing Ircatnisllis collsistcol hsrapper
ive 	 t si leav's relilallan (not trilillld): two Ilo
three wrappi- leaves remaining (parially triamiichtl ; no svrappcr leaves reainaingii
(totally Iilininled).
Each cabbaTe head was 
scight ait iiiarkctolatWle tilL oIf
packing. The a\crae reinciion inheati
weigh L e to triiiiliiig was (i (iot Iriliilc ), 12 to 141' (partially irilinietid). ant 17 to 19/( (titallytriniliiCd). In the firstC\itilCuIvitl
auitlhirtiliiienl consisICd of ItoallV triiintiC cabbag-T wi-apeltXIin an EVA fii. lhlowcver, tile evA uiuhreS lictl 
 h wasintLc'ay ol lhecabbageits anii not repeateld.Cartons or tlisposihle baiiiboo baskets tscrs iset i conliailiers. Each contailner %aits collnitlcretiatreplication ani there wcc livc icplications per iciallict. li"lai\ai, te basket is tile most coninoncabbage container a istn nnu inuiilri- sie. Averacge ptck"d \Wli W hxskets was 29 ) .3 kgfor 	 Iwland c:ibbage antl 26 to 32 kg folr hiIlanld caiatc.
However, there was no cabage carton iiiiaisvan, so ie iypc' f cartll tisetl th.eith oil wihat
was availablc in the local area. 
 I .)wland cabhae was packeth in caulillowcr carions which sserc mioreapproprialte thail the pCach or oran;le calrtolls which were as-ailable illthe hiehlands. With lowla;ndcabbage, closer tri iiliniiig resLlte inheavier carton weight: thle 	 reverse was tilne l" the highlanticabbage. Aciiss trcatmiients, Ilwlaniitcabbage aV .eragc(l 11)to 20 kg per cartonl and highlantd cabba.ge, 

13 to 14 kg. 
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After packing, cabbage was commercially tria nsptrted rin the growing area to the Taipei auet0ion 
market. The containers were picked ip at the iiarket by 8:00 A.M. ()it the day itarrival (the day
after harvest) and transportcd to National laiwan University (N'IJ) where evaluations were made. 
For the first experiment each head was Cvaluated IM v cight loss and damage On teil day of arrival 
(I dlaalter halrvtnl}d again at 3 and 5 days alter harveItV.M. [he IdditiOnal holding timles were to 
sinnIla.te the nmaxininn period of time tslally.,' elcouiltered ill Ihe Inalkeftill chmin. Ilov, ever. due to 
the I"Ict that m1tot p-sthi rvesi h.-Scs ill abhaec were evident Oil tile day of arrival, the additionarl 
holding period and examinations, were eliminatcd l3w tile later Cxperinlits. 

Results and Discussion 

Weight loss. ['he weiht loss olcabbage from the first harvest s ts 5 t) V;6%alter tralsport (Table
I ). The additionatl liMr dl\ s at ail111hiL tiIpertiturCs brought the lotal Ioss of , eight to alpproxiltlltly
I (0 . WeiIl loss during packing, and trasport of tele later harvests ',Ia about hall that experienced
in the first tests (Tale 2). C(abbage Of the lit-st harve st %%,as eposed to the Stilt Hin- triinifin, and 
packing. v, heilc cabbagc of later allO,,,Cd to the alter harvests.harseius \v,. shadc immediately 

Table 1. Weight loss and salability of cabbage harvested in Chiayi County, 8 May 1985. 

Weight Loss (%).' Salahility (5) 
I I t2 t3 SI S2 S3 

Basket 5.89 1./9 2.45 G6. 00 94.46 96.19 
Carton 4.04 0.99 1.69 93.20 9(G.69 95.62 
Not trimmed 5.41 1.34 2.46 12.10 94.9 96.61 
Partially trimmed 5.67 1.79 2.61 8/. 10 95.27 95.91

Totally trimmed 5.89 
 2.02 2.33 75.80 95.84 95.93
 
lotally tritlmed midt wrat)ped 2.83 0.33 0.85 79.40 96.56 95.17
 
m EVA film
 

Not trimmed, basket 
 ' .45 1.64 2.62 53.90 93.96 96.65 
Partially trimmed, basket 6.87 1.92 3.64i 78.30 93.85 95.49
 
Totally trimmed, bas;ket 
 6,81 2.95 2.70 63.00 94.04 96.21

Totally trimmed imd wrapped 3.25 0.67 0.88 68.90 95. 16 96.58
 

i EVA film, basket
 
Not trimrmed, carto 4.00 
 1.12 2.35 94.36 95.52 96.68 
Partially trimmed, carton 4.58 1.67 1.67 97.03 96.45 96.29 
Totally tril ilned, carton 5.25 1.25 2.04 91.69 97.34 95.71
 
Totally trimmed aid wraippe( 
 2.46 0.05 0.83 90.60 97.24 94.04 

in EVA film. carton
 
rw(lghtIt loss. 1, t.1. rii t 3 t1:- w -ii1,,l lo , ofi t hiihage ifler I (lay. h t(wtmtl I t 
 3 days- nid 3 to 5 

(lays lftc hilve'l., nm11wiviv, "'1,,l 1111y (hhile wtlldit (rio W\v )itir imaivm,) lrlllrlmg lbs, ( toALIirtury 
or dec'vy/100 , w u y ,d ltI wmlvu(iitriurmmt d imvwis, 5S? 111(i53. wur (Itu ti idciitIhiiI tninnlirillg Ios0YAinCurred 
htweU(c I ,i'111(jA irm A ;1u(t (1', Wnr",uh ily 

In1g.tterall. plUclit 5 Cirhl los, 0l IO\ abbLtC ill \5is highest
with little dillfeterttee h t'. eIt.the iartiill\ aid toall tlimtll d IItenlilll'l s. ('abl:gle 

lossa d 'in Imhoo baskctt ot ihe' uitrinuied 
1'otti the high lattds 

did ot1colt1r I l M1t..'uitrl tr .tid. not did an Ohth1 thrin ning Cxplerime,nts thal v ,_ ia,..d ill 
catollns.lll- Ih, eve br,'age in cariutons lost less se.iht than thal ill baskets regardless of trmtnin. 
'the EVA film wais elfcttive in s eight loss, 1the calbae \%ias pmcked Iiireducin- l'ptlicularklhe] 
ci;ll l ll,,. 

Salability. Ile lirst hi\cst. It _ec 54 and 78'o te elh prtiint pickd illdible of cabhagu
batboo haskets, \s\;i, salAble. Th is compared sitlh 91 I to 971,; salahle portions ill cartolns. hIe tigh
losses ill IhCs tetsi,s cc buseo the s.Ofah slllrmatrll cabbaget. ald the' hlads bllrMsilg op'ell
during trallsport hihli re+'sulte.,d in Io, of the e:Intir. lhead. Since theC c'artons, were t1ner1fragile attd 
also weighe.d ICss thath1,haskets, Iths, wCre C n ,e;tltOlhandl0d Cot 1 ottittCltlv, htad l,.v'r Itrsted 
treads. It later test,.,, the (iltlnl", carried moC salale.cabl gC thIm the haskets (ilv ill the lotally tri ttied 
Ircat itit. 

Ill later harvecsts, protcCtion byWth uter lea'et.s sinttifiCantl,, itterCasCd cabage stalahility. Also, 
highland cabbage had tilter salability thatn lowlatid cabhlg+e. 
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Table 2. Weight loss and salability of cabbage one day after harvest.' 

Treatments/Containers Weight Loss ([) Salability (%)V 
lowland highland lowland highland 

Not trimmed 	 2.79 2.95 98.10 99.94
Partially trimined 	 2.29 2.73 91.86 99.96
Totally trimmled 	 2.03 3.25 93.31 9/.96
Basket 2.69 3.63 95.88 98.87
Carton 1.75 1.62 96.39 99.78 
Not trimmed, hasket 	 3.40 3.78 98. 11 99.90
Partially triimmerd, iasket 2.48 3.11 97.94 99.95 
Totally triniie(, hl.sket 2.41 3,96 92.65 97.34 
Not timme(, car ton 	 1.84 1.39 98.0 ' 99.98 
Partiaflly trimmied. cimrli 
 2.01 
 1.95 9/. 14 99.98 
Totally trilinied, i:iirtoli 
 1.48 1.50 94.26 99.43
 

,11 (1rH,+hli ..11 .+of H~ 0,1 1.1V1,,Ihi~l t ' ohl l m I ol rllt 1)h11111t,(198'(11,,I(:~ ~ ri )Is hll'] :,"5 

/
; apell~) !l i , IIIIII~ ho' ', 0( l.to)Ill, (1oo Idtq ,, 10(0 

Markeling costs. ,lirkL'tin ,f.',l,h\In.lan 'r , ar,,lCi or hihlandand those 

cahhavlc eIic',n 1iSo ihh),3 11 -1.( 
,1[oll "oellllil IS,fIri-lt, M d ,.ileC MIUCeetion (lC to)poslhtii Csl
losscs were lltillili prliactic s and coilltfillci 

I 1 i' IlOtalh triiiiii.d C;ih ,iuC.
 

Since 1.2 101 t i n Irel,.' 


eL'dCalc.itdlr ,10111si,. lIr Ir ,2 	 colilihjialinis hased Oil 

idhhl c re oL I.I I 0I IMIill, Iiimiiiid eabl',l',C vNJS rtCl ir,d to eCqial
II of totallv rilln,.,d cAHl'hC. Ih.COSI (1 L'Ho;IIIWIS and trCiehl ,'Irsin,'c ..lvSprIlportional to thle
coge,.e" o1 tIimi-.i 

Qtlantity I,.iltli ( 	 lil Id;iIVo' COM citLd lilt)m due h1 
,e1,otI,111,, S \,s;IS V;,itC rCdtLction[ IasCd ol 
,,vhnh.sale ]I];rkcl pticS. \,'cihlmt hIS ,lidtlotLhith:r ,ICColineI) Ii mmlin!2 pr;,,ice. ho,,Value losst 

cueI to da iLnaeS did. lit!cnm.ral. piStIlirCI, riIIIIIed c
losses lr Iho ,ah,,e',.,.ee', Imset trb lowe. friehit
 
and eolltailler "(S.
 

Table 3. Marketing costs for 1 t of totally trimmed (edible) lowland cabbage packed

in bamboo baskets or fiberboard cartons and 
on three methods of trimming! 

Marketing Costs Not Trimmed Partially Trimmod Totally Trimmed
 
hasket carton baiIsket carton hasket carton
 

Weight (kg/contain. .r) 
 29.23 18 77i 300(1 19.4.1 30 6/ 20.20
 
Conversion 	rate hused o totally
 

trinored cahdige ('(,) 83..15 
 8P 8) 
 89 64 90 38 100.00 100.00
 
AmLot Of cihnkig to Ohtill 1000
 
kg totally LIrllil(L ('ihhme (k,,) 120 i.00 
 12( /0) 11 1. 11Gl) O.00 10(001000.00 

NUniher of co l mir, ieId 	 60k It t) 4 0) 3/ 00 / 00 3.3.00 50.00 
Cost of (:ionoitJ; INI$) /79.00 1088.1) / 0 )300 90)0t)t( 62(.)0 850.00
 
Feight (NH1$) 1023.00 I0W 6.t)0 949.00 850.00 850.00
0 940 01) 

Loss of the 1 phlti lr o the
 
cahhmmgel (ILi I
miiild e(:Liiiil:ilC
 

ineuiws (Nt$) 69.00 
 10.00 
 75.00 82.00 267.00 208.00
 
Total (NT$) 	 1811.00 2184.00 
1127.00 1991.00 1744.00 1908.00 

/The vIragi, nlllkitll i((i, litL, l(,lhh,( Ctiimyof ili lvei l L CoitLy. ol 1) / Jll' 111 (1O00 tkgtotallytrl lled ciltVlmoie) x ((1)O(1 ,, elcll smitiility) x (NI$3G(l3ipl kl,ilnilly tlilliimeI: i,) wir ei,tin
late(d tby 
the Way ;Iiii ith) vo 

Conclusion 

()uter leaves did nlt prmlteet ca.baCe ehetifel' I[-0 1)n preserved it FromweLihItt loss lilt llechallicall 
intjuries d.rill llisprltill. Cahhale with wrappe1r leaVCs iLuirrcd highler I'l'ight and Container 
Costs. le lVA filil redtlced water loss significantly: however, its cllh mi;elel decay oi lie bntsnle oh 
ntade its use questluna.ble 
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Table 4. Marketing costs for I t of totally trimmed (edible) lowland cabbage packed
in bamboo baskets or fiberboard cartons and on three methods of trimming." 

Marketing Costs - Not Trimmed Partially Trimnmed Totally Trimmed 
basket cimtoll basket (rt~ll h iskut carton 

Weight (kgl/container) 25.60 14.41 M805 13. 3 31.83 12.78 
Conversiom raft based on totally 

trilmml2d cihhal., () 81 /5 81 .37 ()1 1 i)( -),l 10) 0) 100,00 
Amnouit of c<ihhigct (itftam 1000
 

kg totally trinmed cabhage (kg) 
 1222.00 122900 1088.00 11041.0O 10000 1000.00 
Ntminhr of (onittamiotr; l,;ed 4 1)0 85 00 '3900 80 .)'31 )0 78.00 
Cost otfcofmtaimir,; NT) 912.00 14.6 00 /. 1 00 13(6 0)0 080.00 1326.00 
Freight (NT,) 34900 V)1 00( ,11 () 3'i 1()00 P8; )O P86 00 
Loss ot the tifdih l Ii,ootorit tf 


Ixihhilge heu d (hwitto mol:hitii ,1
 
injri>N I)' 
 7.t00 1.(0 .100 1 ()0 182.)0 39.00 

/90.0) 10Y)00otal (N1$) 12G800 1 , 00 16/6(.( 100)/.O 1651.00 
/M;IIirk'ipllit ),' l I, atim' hm ,ir,h f Iltim~tl t; mihJn 'I((() HIIi im mS' kuh,tet,l oiNh!imu mtii,gl~i!g ) 

,
( llt \\'lc c'l C'II ilt.'illIEilw,,tn' , I1;~" Ilr 'd calN, ll cc'll\ II;t', t)m+\IIIIW;I(c lltlI h(talk]IIillillllc e. 
('a.tullti\ alI lc iII Ic',s l ho,",. lh efliic. pI l il' lu' iuimctlllctl \\ ci ,Icm wli,I m ihhe aihc loi iicrtea . 
mtmirkc~iimmu.g cffliciem iun Ilm'ilt' 'ca~ s. InthiN , ci, tlil1ii p , illal,kctec'ctill~i\ lit c'\ n_1;Mnl ' ini i 

Illoort.c'ist -ci lc:c'
i\ c. 

Postharvest Losses in Thailand,
 
Indonesia, and the Philippines
 

Introduction 

()hservatioi mcpl s ot lh .r\ itI ,ssc' ier illahlc crops inot. pitt, e 

litlr speclilists \itii ilia 


t it tiItheast s\ia\\Cie w illeh' 
tll HiPS IIItothre'iii mt it'i , hitihbsc'rv l t i ;.l\'l hlthindlin._ cIPS.) I' Ithee 


The'ir ohse rVatillis ocrlc'
cJtilic ill()i iimc. rt i c ,isiivest i lie ftaml1erislmables (1P1P) 
c alld t i itarlO , h lvt in.i i Dtics.l /,).(+ /\ ll Iith lalt /.l t/In a iltdIi Ih/ii/i)h ilNA,.hy larvev (. Neese. 

mIimiimall\lr t Lit,,l i is a si i '(dimit he iI_,hli Iftll iht icti.mt
 
The iilIcctlcsi thi1\cic' i(1 litith.il
sitl\ It 0hsci\t. C 1stIt mhiii21 tt hmtirtico'tLh rmIIl CliiS ill thrCe

colliillics: 2) ti iIcnil l <lh l c, plthi~cill ,co'illllllllhall fihle,tlliio,; 3) ide'ntif'c ati it) local
 

l'icililicsir Ci;p lihiliIe. fit 't0l\ lilte' il(ciii,.
iltII 


Materials and Methods 

()hScrxatIMiti lamd iItitrvic'\ \ec c'tindmict'ced h\ Ihme specialisls inteietiI-CeIoMtl" cotlllllies. BecausC 
(Il citnitii la l(h) ittha;r\ slplo ttlettis iii Ihehlce eol .,;ies, thC Specialists grouped logether 
the prolhilti areas fotr lls i,,ciiiat;ilaii, id ssimi. 

Results and Discussion 

j,
All thrCtLtti imC' Ila\c ctitiiltt i cl'ItIIc;tcrjiStic'S. ThC\ MiViill it. tIttie iialWc'.isitlS \ r klli\'Cly 
laiTC land al i,SPrmm;id till ts rctnIIiSidcrlIhllC di ;itiCCS. linads tihtl+fll ittaini alle ials alte ec'lecrally
Polit ill pilitos. Thi \ it itd1ic'1, fi;me C CtlehC ItlmiilIh' Cii itC ,tiUiiC', \' h'ileic t . l7tips. I+inail ;,
 

t i mi's'pell o iin,1 stlar ,hC',i
cteld has, pi , t it ipciialtlihll ettips 5\illhitititdl ismrt el aind 
til;ialcial ctttl t tllit lo i tit lttic sC .tllctll hlII 's 

<
ID[ .lanlt',sR~ Ilkk . 1,ll .hMliN, IILJ,'i1Nll\ IDo .dIIIlS,(', l AVRI)( : ;11id ('olilL-I 1ii\11' Ii.JJiilW Of 1I1'1ih10 ii .S 1", 

MN r N;w, iI Naibuihl i i , 1M \ 01l ,,O7ituihl ct,lh lti,la 

http:litith.il
http:11041.0O
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Five problem areas have been described by the specialists: 

I . Handling tcclinol y. The ha nidlinlg f 'cgcai es ;Mid IIMr ' uits has 1t0it if '.tncd sign ilicant ly
in the past several ,ecades. There is still no premium price paid for grading produce. and 
standards have not been cs.tablishd in vgcrLabIcs an1d Most fruit species. 

2. 	 Containers. The standard slhippint! cnltairncr Is a il1CXiblC blskct wMdLC f'r1n split baribloi. 
These conltaine'rs c:u he packed tilicr thi rigid ctiutainers. and are ircilucntlv o5,erjx.cked 
ill transporting \chiclcs almosts guararntciriull M b-iluall + Ivl'OLLlcts at arrival points.

3. 	 Refriecration and slora.. Rctricrahed \' hicles ard cold stor-aLC facilitics ar-C ira.lcquate but 
do appealr to ,oic C\tt ill Il-C tli/h;iril ;tirClas (Itrveir do riot ra C flacilitics toArcrCiov field 
lical fron flruits ad \gCealblL' pritr to shipping. Losses USNall. bee'in \with ilic htldlir, of 
protiuce duriln aid immediatll ienlchalr\,s. 

4. 	 F'xterisioillof ptIhOStar,'st lrCch0or,, I'i\lcirsinl o1fpractical potInlhvcst lcciironte. las bcen 
sl)ow to take eflct, arid it iS iot rirC' h I'-,osile \010 Miriim bClClir fr0ri1 ite iltorilltiOll. S(nc 
reislo ini:id cti S iIlli s 	 ,earc iiCte fuitlirie L-llii iie too ItC\ specialiss I)tstlihtl'\ t cl ivitiCs. 
lack Orfimc.in forl ieI s ate sctol ro iii MCtte [tol tlu;lli1\. ihtst~linlial irvestr enirrts 
requirted. insullicicim praclical inlrOiiui itCi\cd \ Cl dilcs, arid dilticullics in breiaking 
dissil trtdilioliml furirCs. 

5. 	 )ata tli pslhir\c,lss. Iil \Csl t0lsses of perisllibles areCf'Ifrls based ttrn estiiates. 
ilot Oil l llc a hCr little rC'sC'airch Oliiht1r eiiii iricS 01 IofttslltrS, lossesaCrm (LILL hCaIl' 
o estlablish sslal fIWrlilLi12C (oI hisses Is CeCtll1lliC ilf\ : ceptalfc. Thefe are also irisulficicil 

data Ito s Ilii iiipio5\e 'llimisill Ipo lht lCslr echir hlioliearC coliillical\ viable. 

SOnlic rctrnlirnitnitlrilois, \Cic itirc b\ lh' spCiaflr baisellldtthem ir Oseruitills arid intCrviCws: 

I 	 r.lifiaiirllm C\liaigC, i tOsCdeAi 	thie ... \il iMmoiiiiill I bClCsrli P aiiad AVRI('. 
,AVRI)( \,ould icr a tile .\siai rlitsitorv for ptslhii\csl recaich irnllrilaiinr etllecled 

tilI 'tin'ed I\ I'Il. I)iili ,liil be disiriblCdI r oirglrh riCi'sts to AVR )('. 
2. 	 I)eveloth iini il tilirlni itilmis itl l field riltiii1i. A Ir iiiie Li ,t (rif ilCnltificaltioi arid 

.ssesi,,itlit tf loiolidii5Ltsi ltf csli/at ro look lr and hotv tt urse tilesu ciliahi/L' 

infimation lrilf ii iis hCCl colfected. The I iiial \ uld loilt 
 n Ocuti l I) CrteSS 'r iidCntil'ing 
pioslliarvest lossC. Tl !tti Itir both ssould he rllid- IL'Sel peUstiiril frluni dtvChuillprig
countris. 

3. 	 SLtinppi Of I)itstlrrsl ol- imi/ali ins ther' is alir iliinrlial iced to slipptort iugalir/ationis
aid tcerilsion pi-w l'alls ito lrCra:h life ttttC'1ii Cl iii rOstLllAsl t iloi iiritc.lsS tn i Research 
icslts that it\C beerr obtaiiCiicI r liii 10 lhcietsses areBo[ Crtrite \to CuC occurrir. 

4. 	 )ecvlt piiment tlrla ptstliIAC,t cCnCt. TImreC is a Heed lui rl iYLiniral tn initernliai.ial p istlharvest 
hiss cerrter irr Asia fu \ ceethicfs. [his cetllcr \ould lumriiC technical assistanrcc. training.
and transfer it applied cicl) It p tslhir\Cst ltiss arias. 

5. 	 COiliii.r icCarch. ThCre is I ieed fu nC'1iicl Oiri lraditiOiial biliibiO coillaiilrrs useil in 
Iranslsportig perislilrc . llaribtlt ior tlhaich b~iski', are utrli/cd tto irailspi llrtiiarn pcrishablc
crlops in Asii. It is C\pCL'td thal ( tseypesitltconllllicrs wvill cotntiuie tto bC useil. Research 
is needed ii csliil ialiii ltsses attribuld to l tuse t these baskes, and sticriithniirlg Ire 
fr'animes if losses arc burill to be srbstatialiA. 

The report also clrrailis a lisling trfiorugrJlti/itrs in\lll\'cC in isthIscs1 work in lie three counr'ies 
and their principal postllirvesl actmlilics. 



Crop Management 

Screening for Good Artificial Seedling Media 

!ntroduction 

The slindard A\ RI)(' Seedlling ,,posed a 5"1:3:1 ratio o1 oil. said, compost.IILdinli is com of 

and rice hnLil. It'cIMMrcterislics cal \Arv ,l'pCIIdiiiH source
1111011 ,e and coldilion of the soil lised. 
Whenl the soil hts hil propltin o'clay, the driiinfage of the lICdiUIII is ntl ade.luae nd +Itcaret 

tUnSt he taken not t) \witr tie Stedli wes c\eessivcl\ e.'hljctive. of( this trial was to delermilc il" 
an illproved IIIediuiii ould be dchloped h\ b'lndidiu locil,, ,lavaiable omliponlents. 

Materials and Methods 

IocitllV availiblc materialsM hich wrC lIii\Cd 10c0tle'r imcluded siliid. croltalaria compost, rice
 
hulls. and burit rice hulls. ('oIlibitios oI 29 miiedia \%ere ilendehd 
 Md 12 pots (4.5 cin hottom x 
6.5 cim top x 7.5 cmi height) o' each weteCt illCd and Seeded with ('hinsec.albbage. The xpeiel

wts repeatCd anod fsllh \weils of the' seedlings w'ere determincd 15 and 17 da'ys alter secdin. Seedlings
 
were fliiarly fertilie'd tmice.
 

Results and Discussion 

'The best-pelo1,0frnilie nidi ,'a the ibiitions o' Sand crolalariai rice hulls, and,Crc cu compost,
burnt rice hlls on the 2:4:0:1 iand I :2:0:() ratios (lablC I).SitC_ tie 4:8:0:1 Iemu'ditl also perfl1rmed
well, it can be conclude1+d that a 1"2 rlli) o1' san ndadcompost, with Or withot blrnl rice hulls. is 
likewise aIdesirable tni\ture. Itsb ',lld be iotcd that the I :):(): I and 1:2-0:2 mixtures did iot perform 
as well as the 1:2:(:) blend. 

Althongh seedl ligs gre'w ICCeptal. in) the 1:1 sald and coilpst( miixture, this proportioni olfsand 
tended (to CuIse the 'ot soil-iiiedia block to lractur more casil, ,vien Sdlins were depotlled. This

is due to both tIme high bulk densiltv andl owiladhesive allld
Cole sivC 1fo)rces of ile siild. [hi's Ilixtare 
should, iherefore.b discouragjed : the saitldproportion of Illit\tLi'' tshonld eXCCCI one-third oi 
the voIlime. 

P]lnls grew well illcompost alolic. However, there \wis Ilelldelcy ftr coilipOStI to dry and eIellut 
poorly. The lddilio n f san.ILd and/or ice luills improved its text.re and zreaty iicrlIased \Vtlilg alld 
drainaige. 

Addition of rice hlulls AlsO Ieduced buk density of iiiedia ituixtuirCs. SeCdlili ulrowth] Was bett' 
with hnt ice hulls than With tbnriltll o)ties. This mily Iive bCI dune to iutititioi an1d shiomld be 
investioated further: it would, o1"course, be ml1ore conivniclint to [Ise tnbntuitl I-ice hulls. lIe results 
.ild obsrvatiotils of these tria!s indicatel tIat (lie ideal prolrtin of btrnt rice hutls should Ib in] tIe 
ringe of 7 to 041'tie miixtii.of 


It is iiterstinig to iote thti 17 of tile eicdia
mliixth'eS p.rotrmed siginil]Cin'tl, bCt.' 1hat1 the standa.ird 
AVRI)C media u1ixiti I these trials. 
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Table 1. Relative fresh weights of Chinese cabbage seedlings 
growing in 29 media combinations. 

Media Relative 
sand c. C. rice hulls bIrt rice hulls Fresh Wt. y 

1) 2 4 0 1 97 
2) 1 2 0 0 96 
3) 0 1 0 0 85 
4) 4 8 0 1 84
5) 6 6 0 1 84 
6) 1 1 0 0 83
7) 0 2 0 1 82 
8) 0 4 0 1 81 
9) 4 4 0 1 80

10) 2 2 0 1 77 
11) 1 2 0 2 72 
12) 1 1 0 1 71 
13) 1 3 0 3 67 
14) 1 2 0 1 67 
15) 2 1 0 0 65 
16) 0 4 1 0 64 
17) 0 1 0 1 63 
18) 0 2 1 0 54 
19) 2 1 0 1 54 
20) 8 4 0 1 52 
21) 1 1 0 2 47
 
22) AVRDC standard rnediax 
 47 
23) 0 1 0 2 46 
24) 1 1 1 0 40 
25) 1 1 2 0 32 
26) 0 1 1 0 32
27) 1 1 1 1 28 
28) 0 1 2 0 24 
29) 0 0 0 1 2 

!.SD 5 ' 15 
Crotalaria conipo,t. YPercentage of best-performing treatment averaged over two experiments. 
Soil samld:Cuipost lCc hull 5 1 3 1 

Conclusion 

The AVRI)( standard seedlinm mIeditmni should he immoved. Mledia nixuires with 1:2 
sand:crotalaria coips wlith ir withkmtio7 to hurnl rice hullarcrecounMLndcd 
Addition of sand 1,hould nt cxcCCd OnC-Ihird of the mixturC h)' vo1lmC. 

14"14 h f'rItu'ther study. 

Effects of Five Seedling Media on the Yield of
 
Transplanted Chinese Cabbage
 

Introduction 

The production of stron, h1c;th,, s,,Cedlingls retuires a tood Lrmwim mmIeditim which should supply
the plants with adequlte acrationl, nutriltioll, and ,aler. The niediumn should he f'ree o" diseases and 
have good drainage, a" well as gond watcr-Ctentionl plrcrtic. 

The o+h jective of this tril vas to comipame fourllmcdiai with the standard AVRI)C medinum of soil,
sand. conimpost. and rice hull (5:1:3:1) and to compare the perlormiance of seedlimmes raised it' two 
Il e,l ite riinl llmes. 



Crop N'iage inclin, 261 

Materials and Methods 

The mtledia trCaintnt+,S ar dCeSihled in '[ahlc 2. The C'rop Nimageuntici l)lDeprtii.ent (l'NI)) staff 
raised Iall' the seMdlin.s in ai opCn-side:d ph,,ti,_'-coercd CrihiiiIs and sprinkle-iiri'iated them 
s.,,itha total (1 12.,) cll (82j) 1r11;1)()( 011 ,;tr dticnii the Scdlit I)CriOd. The Stil,l)piMrtiiie'ut (1,I)) 
stal ,iii1ultaI tcillU Nd thC otlier lill ihe ,Cse ill Ik-,.d i'laslit ,,iand floodl irri.ated 

1 
,1,, 0d dlmes ;Ian ciL 


them .%ithtlotal l 5 1) 1111 waitCr p)cipt1 uhllril1 ,,udliC,' ,'p
111" tilu i W riod. 
L.;i,,c pl,, tlil Liiptt, ci) (Illop ) CI h0toii 0d .1111.m -. .5 Ln'll %\1L hll d .ith i'diC,IIIrili 0 

a ,d v. ih .. ('hiiii,,' 2 c'\L:uLTLckd l0-seed \'l( c:aIhl;iLC oll I-' ",i tt. ( rL'Illlllltil NO'; all
 
treatilieit,,. ThIc AVRId)( 1:2 iil ': -1: i liaiiclIIualH c loliar lc.lliheiur applic.'attioii, 8 and
iT',ccris 

l0 dla\, ,Cl CuilII.hLii ihi'.aplcirc l 10i ii + i! 'it a , The 3;:)I
h' irt + Clic l ILIall1itiitl iiin1. and 

did ioli il, iL'ut ulioial l i iiti 0dht 
uIt ,, IIIi II. I:I. 

5: : tiL'anliwilll, ail i un lllo ii tpCai h I, LeI.naeIlt. 
The 2:4 . I idi hadit h i IimI CILh 1 :-. I,: S:I:I. AId ILt AVRCI)(" Iedia 

il that delr1ic 21. I )1aiiiaeC lW ',i lildeqiITlthiL h0 11I\Wi( iii %uti atk. 
SecdliL.s \eic irl plani IS dcA\,', ii1iio Iii 112h1 l. lct.illei ,( 'diI I 5saced,in td huls' (3) ii a 

l i ed I ,% " II ,.iC .() III Jim i iti t 4)) c.i ,,acii h4i,C plni+ i\lic had ., sI s1,, ii t to c 
'Ideii,, of 3.I.1, llaii , la,\ picplai hi.,A ;ipllliiioii ol (bY80-8) ku NIPK li. 'aSIMdress 
applic tion (l00 k,N ha 4) k ,it; alte' ani N halii, K '.,s &1\ Ii",' ira',fiislaiitiiig. 3(0 k,- m 21 
La.s aller 1railsplaiiiiii siie,:ilIi_'ul 

Table 2. Characteristics of five media. 

D rtlnage':m d vpHIo tei FC 
1111l1hos/cll Time (tmin) 

Soil:sugar i;itw :)lm[)ist btlt ric: iuIl 3:1 1 1.0 0.9 18
 
SoiI:s-Uj,'ir i:aru :.Mii)Ost 1)uit 1iC" 1lIls 5 1 1 6.() 0.9 37
 
Slidileitauiiii Iuimitioi- I 2 /.9 2.4 10
 
Sirld crOtcildl 1 (f )uiii)iuut, hlls 2 7. 1..8 2
(:1: 1 

Sol:-,ii'l com oit 1ic11(1ll 5, 1 3. 1 1.9 0.5 89
 

/71mi qir 'ii , u I, if lr Ilf, id III 1)01 ml (d r lu)l() (:il toplk G cilihotlot 5 Cli ofx (Icdepth) 
t"Itt 11,11 n wlu h,f Ii}+t AV P+[)( It111,0h,1t'd ', ,, it 1,iff 

Results and Discussion 

.t tiiiplmtii, [title. wceullie1s ralisLd Iu tie SD1) Ihan ClaisCdstall were 1.5 to 2.7 2iheaVielr thOse 
hy ( ID c epit,1i0i ,Cdlii -' i le I)(" s hiel variatiiitiliL ,u 20 Iri ilu AVlie iedinii showed little 
bctwecn the two 3),. ic have amiitciI lor s,llu dilferences.ieiiiic,, ('lalu \VI). iiar lo ii these 

ar h' ('NI), siI 
did not oCL'r iinthe S) clasins,,,h,,.IIlls that more Irl.ICtI,hit siler v,.,atrini 
AlthoughImte total \',s s iIS i',ujl ul lie ',Codliic2, tCd sNmewvhalt ;ItmilLIj ':wiltiM 

siests-,l sarC heclfieal.
 .
hecanseUX hive+a iiiited ,,us c,.a IhIv,,'cr, it is.-ite.re.L.lineto iiole that the're weretsl l aterlilii uacit\. 
no siCfi iS final i ld ,lillcrciCFi , II , . 1 .ther\ lic m1 IiiiiC. 

At tri splamtii Iiei.sWC es inhe esit iieiial viMi to5.5 tuitie,,hdl."Iii scr' 2-.5 hem ier than 
those Irig 1Ihitalidal .\VRI )('uclia t'lahllc 3. At I-1das,,al.cr Itraiiplanit)Iii.heeI IlifltCsejies
 
increased h 3.3 to S.5 tiii,.,. oicilitCul the 5:1:1 In',.idiiii by
Th lilrc ,I,tCc1liii2, Iroiji Il .,CoLI 

tihe3:1:1. 1:2. 2:1:1. tiii tield, hohowu thi, order ('lahle 4).A.VRI)(' icdii. I'iinal also 

'iiiieSec thlu IuLiiiI't, ,: lii,_ iiiii d i licthi\ salale1riii tIl'1: I co iiucditl 'lrdna,,r '-,ix iedC 
01 21) t'lha which \ilis ticiiitliL'i, I'i, 11;all ill ts: ilill,, Iah t dncc'u the 1:2 and 2:4:1 tllleIii was 
n.arliIi' 'iLI iI( it Il ,VNN iLliIIIII.( IM lC thl\ Ip .IIL'L'kl .. I)( 

ItisspCChnldIhaL i l ei,.mcit0 , i theICrtlil', ICL's ill fthe 1:2 md 2:4:1 media at the late 
SCedlinim %lcuIIIhl iltrichl tI lash.cr Ir-v,ilhalit (raiilantitii and. cc0iisCv, isC L',: nntllhricher 
f'inal ,,ilds. 

Conclusion 

'hlifinl ,;alahle vicd of ('hinsce cahl 0a,,c lom secdliic inthe Itlediuni
1rii1atini i cgriwit with 
a 5:1:16 cli iutplls lice hulls \k;1s llfhat (idat0iil sil. snl.gar ai lrI'dhint ii'' dl need l'roi
 



262 AVRDC Progress Report i985 

seedlings grown in the standard AVRI)C medium when both treatments were transplanted and harvested 
on the same day. 

Table .,.Fresh weights of Chinese cabbage at 0 to 35 days

after transplanting in the field.
 

Media" 
 Plint Age' (days after tramsplanting) 
0 7 14 35
 

Seedlings rised by the Crop Managerment Dept.

AVRDC 1.4 2.9 15.2 6782:4:1 3.6 9.2 49.8 9011:2 4.3 11.6 58.1 9903:1:1 36 17.5 731 10175:1:1 4.0 17.7 66.9 1058
Seedlirgs raised ty the Soils Dept.
AVRDC 1,2 2.1 10.7 613241 5.1 9.1 46.7 9091:2 
 5.9 12.9 67.1 9773:1:1 
 5.1 20.7 74.9 1075 
5:1:1 6.17 22.4 (1.5 1093 
LSD 5 0,8 3.0 21.3 128 

1 (:itql m/The mIedtIl Ire I" I linih: , Ch(iltrlwI (calbb,), wi' iriii,,1 lintrlii d i iw field 18 days 
after seedilrig 

Table 4. Final yield of Chinese cabbage harvested 35 days after transplanting. 
Media" Total Wt (t/ha) Salable Wty (t/ha) 
AVRDC 21.5 10.4
2:4:1 30.2 15.4
1:2 32.8 17.73:1:1 34.9 18.55:1:1 35.8 20.0[SD 5 3.1 2.0 

The ine(J la are lescribedt in tible 2 S alilf iIaIoiIri, lnner helts illtr tihe oiler wrapper

leaves have beon liscar(l i.
 

Effect of Soil Moisture on the Emergence Rate of
 
Direct-Seeded Mungbean and Soybean
 

Introduction 

)urig dg weather. Irrw irieatu ii ustrallkNi precCdes tIre secdine o01HrunglnC1 and sury'ehatsince irrigating alter Seednri dcla~ .sand redlhces gCrmiiniin. This. thrCsoil should be ntoist enough
br 'gerlinationbut nor silUrated. The objcclive oF Ilis study is 
o deleriiine the optimumI soil moisntifre 
tor sCling iin.Iba, I a;r(id soblan. 

Materials and Methods 

Raised double-row beds. 15 Curl high aiL I niipairl.Iere iCrepar.Ul Plots were l1rro}w-irrigaftedal1r0st t tire to1p of' IC bCl 1t0 inuire thtl the siil water was at tire sAtiration level. Mtlunnt'eal (V('1973-A) SCed, lreated wit I P'N B arid soylhearn (A{;S 19) sect, trealed with Capltan were seeCL at 
it 4-Cil o lclIhl r r o rdepth injcdia

irrigatcd 11 I,3, 7,ard I1)dLys altCr Irc irriga.tiir. So{yeCan wasunlttin 18IMarch. Soil 
were i Irrllil'red. 

ri1ruhallrd. on rIristure Clntelt arid Needline cier-ence 

http:iCrepar.Ul
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Results and Discussion 

SgOilinM1,lr"11olc' nti IVn,,hl di25-&~I\ 1h11CiIll';.iti;I2 nsO IH l d IM.r )C'riod Itdh M ill! ', ILrrOW h'itTliU 

ol the Illtl c'it a tC;ili , \%eieClCe iCde ItenilMtoll re'ttin'til hCt\fcIl (I id -0. I;tltlt \el' til l. Nhi,ur 
ha ill -;.s lo-1\,, lhu iriittii I l tinc' 0ui11 U.. I) altert i 'a,,d rn .. it) h' tl i\', irricatioil.
 

, 
1\hc
The ' l ' n .. 2kii:, hai rititi , I,", I.ali, 4A)-ll III Ntl ii lit i '.U itl.lit , a. llifrial,,.r+,c' A! l Iiil M cI- 11i lt' ;i\i)CuiI(I( ;11 ttAi,')hou )c'Mii tlmI ., I olliirminllll i xhlllC(t iii(tli H.lid 

+ 
cm:iU<c'L IlII L C (dt'111iCe' li I,,tlI11 H illi10tor ,[WL l I lII,, 1 I'il lUi\h ll 1, 11 (lI 11,it I)C'ILC C'. 

S til tet i Vi At lt liic i \'i. ()I. 0.07. 0.23. alsl iu iicl i \ ),(). . aid -().)8 
dilltk (U-l.,li uarreCltl l )( . I .ii'I I . I M t, t . I l c, Iii.' . (riablC 5 .tiN . , i l\II: IIi it llni, 

Table 5. The effect of soil moisture oil the initial germination 
of nlungbean and soybean.' 

Dlays, 'itt(t (i)Il Mohitllii ! rii( (I is) Diyi+ tlitii Sdg. to 
Fo llo(w ,itpil llli"

+ 
.itI11tlih! f+ llK 1111111 1 " .L 

hitI(.(il iri ril s>ti lit) A)/ti -J) 

) () U) U()) ( 3i* 81 10.5 
1 0, (U1 A? U-(, " 10.2 
3 U01 )U; Ili ().1 1, U 8.4 
/

10) 
0.213Y),3 
0 138 () 3{ 

U .S 
) ,I-i 

(1 , 
U)01, 

-1.(
,81" 

G.6 
(.4 

1SD 51,, 0.8 O's 
!(flir ttttil i , i ',tttlir fti'llii llll ht , ',h t ... tl l.3I l 

'
 pll ' il-ic !\ a lllc iitill (It 
holle;i 'sUiil\ I i -10'1 lii Nil t 4.0 ' 

cctd'I, i-t ;11 ilN lU'. It' 'ri\ ll i .i\',1c Lilh atllldC'. lti e I aCtiiC 

2ei tililA],( !'C~li i lLed ellki i ')I. IhI.. i iaiitlcd .iI,t 
I a itclli;il)i ilii lttiii a I 7 (1 

IIi bea,1. ll ttii L i d i lI I I M tli 

lIh I I elai . lmdtiti i \,- I l ic Cii';i ','C'dCd 
CCN aI et ii I \', Ii li iua ,
II1,,11 cIIII! HtIM lliiIt !}'lli~ill, \\.,I' -d't 1)(1l1 VkL'lM,61i llthi110 Ailld ,,oil,L hW III)Il, J1-1l ICIAI(il h\ L'o l,, 

'llo iltl ,i2tlci0 li II.4- Ih I\ l ) 111, Ii" t il c't iiih Itiii itC1 i lieIIWll \ l llneeda'ltiic ' t Ii\ ( \ 0ilit \
 
'To \h .III C'\ iI', ;I1 , l I W I ,L'C'd JtlII)(I;]\,,
o<,\ C'\u ' 7() L' III 111,1'il 1 C II Il ',ol l,'( dilIlillI llli ;i 

ll hldIc' oc~lic ict 11h11 \\c'l ~ It 'lX' lC IIIlIlll11.",011 0')[10 1lh01, Jlie(ICII.IllllcllilillllHI II(ll 
S0' hWJ11 III d,i',ICIJhildt h\' \\Cl uilHiIIII, ( h I c' ;ilitl I lihc"hlm cq ' _Tc'li II Uk \.;1', M, ic 
 . 

lnilialpt'lllllll l Hlll ,l[()h\Id;)] 11lll ()L'II'llM ICH 'ILhu, \,C'ic'II W ,L'C'llllllhiIHilt' r l"' ;11lhICIIlrC'CI)LIlHlCILI 


100 Days after furrow irrigation when planted-., 

801 

" /""" LSD 5% -

Fig. 1. 
-- 0 The percentage germination 

4o / -- of soybean planted at 0, 1, 3, 
St-" 7, and 10 days after furrow 

irrigation. 
20 

9 D y612 15 18 21 
Days after Planting 
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irriigatin treatment (6 "I) than in the 0- and Ilay aftcr-irrigatin treatments (46 and 39(,1. respectiv'ly).
The tim needed 1or the initial 107 oerlnilatim ssasat (eist 3.6 days lger fl tilewecs tw'o 
IreteCntsIlthall I'tMr o [hehe driest ts, treatmets. ses n-da\ aifter-irriaioin tlcatlllnt achieCed the 
Ifzglest total ger, inatioi n rate (92 and as.L1f0lhosmdclCels vwhI IhI I -day atel-irriatiutrealtllell 
(85 ;I ). 

Conclusion 

Gcr inati ll()I, s(iwbcaii and inlgbCan is affected by'soil mlistlurC colndilions. Very wet soil 
colnditiolns at secdili time (welter than a soil moislurelctensiom t'-(.07 hal) ciuscd slower initial aind 

llof
less totll riinllatio soybean ald inlunbeati. ( )ptimuntn initial alnd tllal gertliminti itl occurred whetn 
seeds were planted Ita solil-loisturC tCllnin level f -(.2.3 bar which oct'crred sevell days after furrow
irrigatiton. 

Influence of Nitrogen Fertilization and Plant
 
Population on Vegetable Soybean
 

Introduction 

crea[(int.t, Lf fteed syean,s. from 
(lid ntI rcsul in hihlier . icldLS. lhs\se.cr, the iIuil 4t pods lr,plant was ollore than three times 
'Catr aIttelo he\st poiilatioii tliailltheihiglicst pypulation. Since sectable soyelvans 

A previous trial reported thatI lie Plitl staniI 2)- 100 plants/n 2 

a are han]d
harvesled, a .lrcr iutiiber 01' pl,, l)Cr plait arc gathered. TihltI bitc, the !sest l)lit popullation 
\villtolt ally yvi'ld loss,, b p5 otl ltirCrd. 

,The objcLi\C of this stud\ %%&to dLCrminC lte Cffe'cls of 10otlr planit poplllatiotls of vcgectable
' illtsOtyb tllls lat s of1 tillt C IIflrllli/iitill. 

Materials and Methods 

Pl.ts, sCrc seeded at pnilmtiins iol1(0 plats in (21) , 5) ci. otlite plahlill), 2(0 planls/inr
(210 x 50 cut. I\\ iltlits,ihillh. 31 platts'it' (13 x 50 ciii. tso plants/lhill) atid 40 plils/tni (I1) 
x 50cmtwo plailt hill). Fcrtili/er rates itlucided -i-1) -,,,-8(fI-00-8) k, N-P-K/ha aippliedand 

preplati pi i 3(0 anid 01) k N ha, restCi\cl\ , sidc d(rcsd atlotlelnltllh afte.r scedime.

It 1Ih.first e\peritlint. uarraiwcd ill a lit e ithiUl ctrerplicaliotts. (i 9053 \iis Sedct 
otti I6 .luly mid lia ested oii 2 ()chbeuC llnrU.Ilm.I cd e l)i llii illsplit-spli-plolt witha raml.'! ii 
three repilitioiis. ( uuid 153( 1(13-4 sei scdd oti 26 .SK)tLCiiiber alt 1iar Ctd tt 2 I ).'.ceiler. 

Results and Discussion 

TlieI nfial t ds, ill the fIeld \'CrI0. I , 18.7, liitsal 27.9 amd 32.1) lulltit iln the filsl' expcriuilcnt
' a.ld 9.5, 18.4. 20.6 1 atid 34.41 plait,,'i ii the scond experittilet[it.
 

In he first t\t~cinicil, ttil pold fresh \\ililts of theilrtlltClt 
\with he lowest liill'eCi late ald 
lossest lpulalioti %ctc 17 to 2-1'i osscr ihtai ally ol the other ircaliilei s. Pod yields of the other 
lreatitiCiits werC iit-l,ini iitnly (iffereit ltl e,ach o)ther. allholi2h the hiulicsm yields wer obtaincd 
with the hi. tle t pliil dciisitics tol18.7 ;anldi,lt ci roie 27.') plaits-nm.


A siiiilail trcnd 
\;paobem\ d \%ill ihC \iel! oi l mle I ilds IIeelut.'r4,5 llln1 X 1.4IhiI
Ciii wide). t ts iilit.san lillc c c crc Itotlit.tld I hC ability in 

litthe secoiil C\pWiiiiCtll, tiilttio did niot of the ield ine- s,,inilicantlls affect l ;ill\ tltIicicrs.I los\s \'c-r. 
total pod yild for bot1 h tithsar,, iistea'di s i lmlatiOti butl Ihe I ild Of(hadCuiruiue Po.'rC&,li i\1uii 
I pI)(ls ccu'Ilre ll a pilail popilliiiln oI 18.-I plaillls iII' flo(G I10134 md (.5 t I8.-4 plalits/it fi 
( 9153 Il'i.2). P d ttilit (i.e.. il Li1ctu e oll ( ide I i~lslI dcreased t'.h i(ie.(reasiin plaitl
pplilmln.
 

The litibetr ()f pids and total skciu lt l pms per plailt detmucascd \\iit ii'rcaiCil , pflanl po tilitio il 
. 3i. sctable ,t0b0:111, ate liuttd-harC tl., less labor per kilo-raiiCi'icU., h \otldhbCreCquired 

(Ili)d ftoi'l i lspaticl.\pt)piil;icd pfaiis. 

http:lhs\se.cr
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I0 

G-9 
G0134
 

o8

. total pods 

6S Fig. 2. 
G 3 Total pod and Grade 1 pod yields of vegetable113 soybean G 9053 and G 10134 at four plant 

o grade I 	 populations in the second experiment, 26 Sept.
4 pods -2 Dec. 1985. 

,---. , 

S,..- LSD 
G-9053 5% 

21 I I I I I 
10 20 

No. Plonts/M 2 
30 40 

-9053G60 	 G-10134 

3-seededpods 

0 

o? LSD
LL20 5% 2-seeded pods
U) 

o I-seededN 
a 	 ods 

"empty pods Fig. 3. 
25- Number and fresh weight of 0-, 1-, 2-, 

and 3-seeded pods/plant of two 
vegetable soybean cultivars 

0 produced, 26 Sept. - 2 DI0c. 1985. 

0 LSD 

z 10

5[ 

0 10 20 30 10 20 30 
No. Plants /m 2 

The pods lroil Ithe lowest iopulation also were 8(' heavier in the firstexperiient and 14% heavier 
in the second experilielnt than tho,,c froi the highest populalion. Also, tie green seed weight front 
the lowest populalion Was greater tihan frou the highest poplulation I (0; 10134.G)5i- biut nol for G 
L,;Irgc and hea\'y pNOds and seeds are dcsirablc characteristics l';r vegetable soybean. 

Platl height attd tIle tnthcr o1thC first podding node increased with itlcreasing plant population
('Tables 6 and 7). Conversely, the nuimber of'branches per plant decreased with increasing plant 
popilhalion. thowever, the ltilrher of' nodes per platl was not affccted by poplulation. 
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Table 6. The effects of four plant populations and two nitrogen rates on yield parameters
of G 9053 vegetable soybean planted in the first experiment. 

Phlait Stuit" (Iirit /ri") Nitrogen Application (kg/ha)Yield Parameter 10. 1 18. 2 32320 rw)lait lli,;c;ledress 

30 1 1),{G } GO
Plll t hei(ht (ciii) -10.0 ( 1 / c 1) )2 ) 1i)i .1 i .18,.9 A .2I ABranlti e- (rio./Iplhi t) 3. a 1?) Ii :1 . 1 2 1 A 1.3 ANodes (nio./iplhnt) 10,0 a 9 8 , 9 , 9 8i . 9 7I 3First podding noiio~te/)ull.t (. C 20 h U at 0 ,i. A 1. [3BTotal pod,/kg (no.) .1i 0 {-;6 il .131 .3 h .1) .1 G ( .139.0 A .136.8 A100-green-seed Wt (g) G/ ,)

< 
6 (. i) (3i .11il ()A.9 t) G ).h6 A ((6.8 AZ~ t II% ,%ll tf lll wm 

I 
tIlh ,' hlt~ fll " 1 !.l 1' lh ro 	 ,lw Id,111 i l ! /ll ("Ii~h ( II ), ) [1, Ifl , 1 I lp lt! 

Table 7. The effects of four plant populations and two nitrogen rates nn yield parametersof two vegetable soybean cultivars planted in the second experiment./ 
Yield hu ch i( llIt / l:)Nfhtogetii Ap}!hliitionl (kl/lo)
PRia (itvi t.1C'tIVir 6. G -. 11.pliit I. I)i!; ;lheilless 

A0 M) 60 f 6(0
Plant height (CIII) 

( 9)-3 20 0 d 2 c 3' 1 ah4 31.3 i 29.8 At3 29 1 B(3 101 131. ) 26.3 c d 31.1 1 3 J a 3.9.8 i 32.2 A 31.2 A
Branches (rio./p)i1a1) 

( 9,03 32 a 2.3 1) 1.3 c 1.0 c 1.9 A 2.0 A(3 (0113.l 2.1 1.1h c 	 0.6 d 0.3( 101B 1.11B 
First poddiig rliOd /l,irit 

(3 90),A3 I I c 1.3 c 1.7 1) 2.1 Ir 1.6 13 1.5 BG 101il. 12, c 1.8 ) 1.91 	 2.3 a 1.8 A 1.8 A 
100 	green seeI wi (1I)
 

(; 900)3t: 71.2 
 a 72.4 1) 70.5 h 71.5 h 72.5 B 73.2 B,11)1 .11 18.) ai 19.6 a 80.1 i a 77.6 i 78.7 A 79.0 A
Plant fresh w (tIlhi)


(G9)1A 1i 7 c 11.9 1) 
 16.,1 I I 2a 14.9 A 15.2 AG 101,1 10 7 : 1.1 5 h) 1(3.13 a 16.9 a 1.1.6 A 14.6 A
 
/Separdtinri Oft'; lhiplot i'ii'iiH;h ihy 1Iwir {:ilna lethrl
, ,) airid ut 	 ,iOlolht iiitlin by iippei it t erIetl(s) forcach yield p;liiaiieh yVDOiriif I 1 n1tillipi,itil, ti-'. Y,}", hVel 

I llilIIlrCl %c L1l Iicrca cd llh ui 	 ,C ia' ttul! ia1irlittin1iurit totip iit)i 27 iiis i alicr %\licl
the Iahc ctilcr Sitlh, c1Cr ,lo M l 
 , Il hI' 7)i.
h'le h ihc flilrii.l i2cralt tetultld 11 0.2 Ic, ri lc peliI plan ialii a Ii"Ill 1O%%C1l'frf tdl rigliudeC if) lir lit' cxpci lilit. I lh c ci. Il C Iic e" 0 nitrecn hald ito Cec! tit plitil hiclvhl 	 tilu tib,

nIf brairnch i see it;tul IIIt Icn ni. it cII hl ll ICi n.i citlh cr

Anr lihcr inC tud'IC ';II' ll i1
h I a l 9) .3 ii ( , ;is tit 25211 Mlitild ;i,\liclh h m tpiillionl(di -i0 plainls iII' ill , ';i siriiiltli \ Cihls tn Ith se Iri) . N I K' IrcatlliCrits rarecul iii (lli 13(to 210 221) 2(111 	 h(it I sI lt-,ic a t lillcl c'is ill 110d i-'ld \ i li c 	 ,t ll;IlII hIrt 

121) 
I itl. N P1Kratcs 01' 75 S 011 I 3 I 121 )OIll h ' 1 1 id 1 riot( ;ilc icls otl lic t, nlthi',;tt lihu . Irolli 1L.el ts,111Ihctcnil hintll Ili sk.it api i l Ihatl 00l ke NIlwvci.r tlit c\lieillici 	 ItI i,, ituil ;iilktlctiltilc III \cnctallls ldcltitulitltledt~ Ihai iliotc 	 Llh i i .' l ,.tnilrideiCl iil ;t no,, plantl po{putlatui ct': Iesltl 

i ii i lcltyicIt 
of el idCCh lt tinclehl S )kp'\illli Iilit' ',ti'lue;iilsI !liis,, lllQ Ill IhAC IM I8 0 pl'ttnls ii1. lit lil 9 5",. il Wpii l OMai~ld WCliI,hll (; IiS ,, idsl tloult ai hptll IIli h ClcuhiII-rcl\ lcrliliieul sparse 

salid t10} plailt" inl \tial ii c) I ;i ib sitiIilc titinl\ hn ci jut) crl cij).c e t itt ic'iof ; lo ci k',C'd COIl,less hilt Vest iiI, itbil r lt ilcdl lillc'r 1)(41 'i1/ 1t 01ItOti.i(dril. n, Ilc)ltI ,ICili. 
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Conclusion 

Yield and quality 01 'egetahle soybanle rea1tuly aeTeh,:ud by plnting density. The optinlLlll 
density for two Cultivars wa I8 19 pllals/i:. but ( 9)53 also yieldced well at a denisity of' 1O 
pla.|Nllsin with g'eller pod siue llLd ntlin-Ier 0I pa(Is per plllt. 

'tlal pod Yild lCal'd I,8''; it ole experiltetl ilt 11oil aollther at ilatlJti pptiltioiu ol 10 
plants!i: wen prephant pIls side-dre:.'.sse.d total Intr-ole applicalio v as ihcreaised floon 01) to 120 

,kg/ha. For hiibhr poplltht,. 30 k,- preillant N/Iha pll , 30 kg side-drcssed Nihi alppl'ared tdqntmt. 

Effects of the Number and Timing of Furrow irrigation 
on Vegetable Soybean during Dry Weather 

Introduction 

Yields Of tnitrigate'd VeeaClellC Soybe.an are ntiea.'UCll,' hwet (luritig dry Wealher. 'I'helCore, 
irrigitiotil would be ctedCI( to illCl.,L' Vilds of eget._ile soybeatll 'rowit iledr these adverse 
eotlditiols. SillLe rriat ion i-e.prusulls an atdded prodcltionr1 Lost,r swould like to know how 
IillniV h'iiit lolts i.L tieded. An iFliII' tHill giell I taceltllill tt- _rowthls e IllIV he ittore ellcl ive 
tha I ll llothelr. Tllns, elrsr \o4t,' (I llso like to know whinll o irriate. 

The obtcl ive of this stud, ,. 1, It) dtnL'lllille the effects o Il ilow lllzilc'attll ", ll ll differeIt 
stges o)f plant g r ,It. 

Materials and Methods 

soeitlis v Lie planted it ,palciigsl l0 .S)OLn' ( secis!hill) into plts (4 60 t) irrmi1-1d 
', /h ) wasl1i ll N L ollo,,ed I+, a-side lltL,"ill oh. 2( kgi,N /ha atI ltwe+_tillg. In tl li irt x40erit6ent, 

A(iS 1)\),its platted (4)i 4 M ith I I 5 alt) iarve_'sted l) _1 .)title 1Ie 5. Frr v , irriatitolls %\e' ippl ied 
20 tlays alter emlergel ( I ,\pll ) at 1 I lil_,h i of , ( It) PI), of 11 1t1Ilatlowerilng pott ioll I April 
30) am i l + 1pool lillin,' () \1it\,. 

Ill tile sLLll.d e",prlinlllnt. ( 9)53 \', plantlid 4)1 26 Septemb r mtid tarvsested 41 - l)4Deceit er. 
F~urrow iriatioll, w 'rc ale 'it tile begilnilg;1 fllowvth (23 (O)L'Oher). 01' pld fortiMatioM (I 
NoveIberl), and ot) potd lillim, (Novetllber 13). 

Results and Discussion 

ail.'t p in 
whici occtured a \,.ek hcli. lirsest ill the first ,xpei\lllCllt (Tiale. ). )ilinc thlis til,..L pani 
evatlp ralitill ex ct(Cl,. railll;ill by' llil litle', ill tIll lilst C\slpClilellltl ll d 20 title, itt the scLtld 

l ealiveI dr\ \,iltler IiCtV4 tlltlouill4Iit litlh c1rolll ,g 54)lI5. ec upt orl1a hli;s rfil fall 

,e\xl riltlclit. \\hi no irrigiaioltl Ver' gi L II. 5,i] Illoistllre cl itlte l tlecre;setl to 8., aILI I .',! 
by Ilhe hcoitillill! of4pod filling ill tite irt 1tid ). ote d e~ln rilllclits, re.speClisely. 

Table 8. Moisture conditions for experiment 2.' 
Mto 

iro tiSTim(4 of 
Oct. 2:3 Nov. I Nov. 13 v 

None 14.6 (-0.45 hmI) 13.2 (-0.50 hr) 11.9 ( 0.55 har)
Oct. 23 14.6 (-0.45 ia) 16-.8 (-0.34 bar) 11.9 (-0.55 bar) 
Nov. 1 14.6 (-0.45 bar) 13.2 (-0.50 lar) 15.4 (-0.42 bar) 
Oct. 23 1 Nov. 1 14.6 (-0.45 bar) 16.8 (-0.34 atr) 16.1 (-0 9 bar) 

'2(3 Sept. 4 Dec.; total evaloratio n was 290 tl)1 aid total rilIllf)4 was 14 44414 Sol i)oisture 
t I).lgrtig( r(cordmiVBeginninrg of 

pnor to irriptio 'Begirnit+g of flowering. Begliining of IOld formation.pod fillhng. 
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Iota] pod yield was higher in all of the irrigation trcatmenrns, except for a single irrigation i\Velat the beginning of flowcring iinthe second expcrirenl (lable 9). When only one irriati on was given.
the il(st effective time was at 21) days after ciiier1cncc Ir tihe first Cxperint!and at theheginning

of pod l'riiatio1i 
 and filliii in tilsecond c\pcrinlcl. 
Table 9. The effects of furrow irrigation at four (experiment 1) and three (experiment 2)


growth stages on yield parameters of vegetable soybean.
 
Time of Phmnt Totl PhIlt Pod with Stri0 Pod) GradeIrrigation Hight (c) Fresh Wt k/hia) fresh Wt (t/hia) Yield (t/hi) I Pod Yield (I/ha) 

Experiment I'
No irrigation 32.0 13.3 7.9 5.3 	 1.4

A 	 39.9 20.6 12.0 7.9Bx 	 38.9 19.1 104 
1.8 

6.5 	 2.3
C 	 31.6 1.7 10.4 7.2 2.4
D' 	 32.9 18.1 10.4 6.9 1.7AB 	 43.5 22.3 12.8 7.9
BD 34.9 23.2 12.0 

2.4 
1.5 	 2.9AC 	 39.2 22.4 13.5 9.3 	 3.3AD 	 38.0 22.4 13.2 9.1 	 2.9ABC 	 41.3 23.1 13.1 8.0 3.0ABCD 12.4 25.8 15.2 9.6 4.0LSD S 4.2 2.1 1.2 0.9 1.5

Experiment 2'
 
No irrigation 35.6 13.4 
 8.2 6. 1 1.4B' 	 39.4 14.1 8.4 6.1 1.7 

CvW 

Dv 	

35 2 16.0 10.5 8.5 3.13/.4 17.2 11.2 8.9 2.5
CD :35 5 16.9 11.3 
 9.1 	 3.1BD 	 3i.8 175 11.6 	 9.1BC 35 9 	 16.0 10.5 8.4 
3.1 
2.8BCD 	 3 .1 18.3 12.1 9.6 	 3.2LSD 5 % ts 3.2 2.1 1.6 1.5
 

"4 March 3 Jhune 1981v)(e.xi,rmnei 1).,/(iSept .1 [)(c 
 "A.20 (di e11)85 (0X)pn rineii 	 2). ,it.rty emerng ic,(,I-- ). '1 legiriip (,t lh,fi r I .l11)81) (exlpn ri t 1). 10-213 85 ( espeiinerit 2) w'C:Begiuinlg of
pod frmiitioi 4 30 8t) (exelwimiti l 1), 1 1 1 S pJeinrinttit
(ex),rlin)t ). VU) pod tillirg 5 9-85 (experimell

1): 1-13 85 tf\f.)lnront 2)
 

Hlighes2t pid yjiclhs incCUrrd ,hen fiini irri.Cation. v,crc ci,_eui in tlme firls and ihrcct.perinlntirrieatlomS. in the secOd expemrimneni. IIiwCcr. two rriitns rcsultld ill simimilam yicd increascswhemi oi iiri.tlioi tWI, givemcarl aMid u1ie other lI,,i'llheh, mtii If p() Iilimml Im,.r yield

ilreCaSrC', Wr. ohr.u,\ ed 
 mn h irri,,oiums ,,CerC ''i\Cll Carl,


Il tlim first c\ PCiiiciil (;ridh I tl rmc 1h1i; 4.5 .- ii hme 
 wide)1.4 ciL ' pid vicds weresiL itifical y %ilhe,,ht Ito (cxtlhdii.m 1iCcearl\ allicflimisl . (hrt. o urt ii i iiiis \circ civcm.Ill tih se..oind cxpici l,a ',l,1c irrioa l al"hct inii i of piid hmilitioi as v\cll as iiiiiliplcafpplicattioiis rshtel mim,,iablimrC isc, i1 (0mIc I pid, . the highcsA,Ni.l, yields occurrcd vWithfmur irrigatioiIs 	 iii(I s \pciiiicmit iul litmCc iiiiniiimiS ill tW cCComd Cxl)criilcml.
A ,indc irrimaniim iicrcisc.ld plaiit lci,lt ,liet '.'i,.c c lI\ htno v. alelr ehtu g1ivcnm li cl uginittingof pid foir Ulliomi fir t C\ Ic-il icilil the -,i .' tl.Iflail %%,;IlHol aff.eccd 1) ais' of tlhe tmrallicllis illtimesecond ',.srmillicl. I'lanl siliiIl cill. p d si/c. and the Itiillll)er if IIiiidc- wcrc l()t"iktnificallv 

aff'ecled Ibyaiiy 	 of 1ic iriHgatii II c;tliicns. 
"
 

Conclusion 

lrrigifatioi of \c-cstable ,ovhcansidoriii dry .icathier resultedh if] highe.'r pod yields. The Ilost effectivesingl nlrrlim irrigalioi .,as give iat 21) da\ s telcr c cliiicie in tile first eperlinlent and atlil ICginii g
of pod ioiilrllato and filling ill the sccond experimcit. Two irrigaili'0s tave beiter rcsults Ihan oileand proved ti be im.arls as effeclivc as Ihrcc or lSior irrigllions when ore irrigatii was uiven elv
and the other at Ife hcoilitjrtc of, pod filling. 

http:iicrcisc.ld


Crop Managenent 269 

Effects of Leaf Removal, Cutting Length, Age of Cutting,
 
Transplanting Method, and Spacing on Field
 

Establishment and Sweet Potato Yield
 

Introduction 

PIrcscntly. sw\eet pltiti)uti0is.sually 30 c' ill M.are trinsplInted by ltid with allol'their
 
leaves. Atlolmalic or liaclihirc-assisted planting systcils nIvay
requtirc sholrter Cutlling,, without leaves.
 
['or exantple, a hand tran-planter (IBAK SAIR dheSienecd Ilr"
cottaincr scedlirr.es call cfcctivclY plant

straight. pencil-like, l cttlitnils hut not lng, crooked. lcail stCnis hccaIc tey Cl2 illthe )lantir,
callcs 

tube. 
o)!cCti\'c ol lhi, .t
I'lle 	 \'a, 1tIltcrCirlllic tileie.lcrrTL ICeln'th illd a,-ci ct itinl t S IndLto find
 

Onl! it hl blShlrCFn
li(hI liCIl MC,liII ie21 hllcould Ib oltlincid wvith shoter anlll/or+ Ilacfess
 
,6ttin12S. Illalditionl. the e-llce'i\CiCS,, ol tie l,\K SAVl t'irISanhrikliCr sOul IbCtecIcl.
 

Materials and Methods 

cttinigs, (3(Cll ilng)S\\eCt portatl1 	 5\ithout leaes,, (\itall their lcavc,.o with only I mninal 
,
leaves wcrc planiic i lil,rc poltsl o,lul. icil tireT' Iresh ofll ICwlv CiirLed roollts was recordcd 
,,
il5	a li 13 d1:1%',ile pliig .
 

Swect polltoc ,iIigs.<,21 rillI ciii 1lii,.
3( %ilhall Iheir Ica\ C, oI wilh onls terirlilal leia es Vere
 
iiiriiersC'ed ill %%Me iC, ille.ili,I Ihree(Ii
water ieo . \,,I)ChuIC llaitirig inl of', s R0 1 f'reshOtir' dIILI. 

wcielit ,i\wC,', il;lrC as
a.il ifliiiig ss rc'itrdCd.
 

('ultili'. 2 illtl31 c II oI \CtC( ptllhlt
loir-' cillikisar IN .57\viihi It avt,es.itiall thcir leaivcs, 
,Or wilh olllterirrial Iei, es 5crc" iiiCsCth iII 1.5ser trically ciii_Il pt oiflaltd ol nioIaiitIcL Wiater
 

for /et'l), lI daNS
onC, (1lnC hlirc planting...., i il lti illplait piicirie of 2(1 orill i w11 ciii I'O 

spilcili of IlII.(iritirigs \ec painte tli i8.It1l\ h llrd Ita slanl or \Criicl lih aBAK SAVI.R
 
tra Slilariter laridt s cr liarlsest 
 i ) I li \pCririiCiil \;i as ari 
corriplete block \ilh lln IrIflicatiolls. 

Iitll iier spet 

c' l Il)l IiieliCr 	 airran icd' dortr1iii/tCd 

r iicut.I reatieiIC t included: I1 31 ci1 ct:inr,,, wilh rio lclves relliroved ofr wilh
only tlIcriliiril Ilave rcilla;iig ii Ilia tI h h n;irii:2)30 e in)C tiils \ill orlliteIrirliilal leavcs aid 
plintcd wilh ;IBAK 	 \61r1i1liliter.litl t nillaittiliuri l cveriig aidttaillpin,,.AVIR ss \61aiith 
opcrali. lie e\pcriiieci t ITasa:iil in ;a r;iiidiiiii/d coripChete hloc'k lesiirl wi buur replications.Ii 


t_'
The plait were Irliinhtd oii25 July ail harvestd ui I )eceruihu. 

Results and Discussion 

Reinouval iif leaves, lli l licUtllti ior ti ii lllililitlg retardcdl eal lrool ari planiit gr tll (''ables
1I)anid II)arid Carl' -rillIhiileilils but did ltrt affclt wCichi hvilsVtlvine til (T'ales 12 anid 131. 
Ilone case, inairketahle yield was io0t reduced by irClll(lible 121: sicrcas illcal ilI anlollher Caw, 
a severe yield reduction occurred lahl c 13). hitre lhrirer ease, tiresoil was irroist at transplantin gtli;e: iti the secrl)nd Case, tire Siil \%itslodatlce l\diry'u 
 ari 	did nutf receive additioilnal lloisillte loii six days. 

Table 10. The effect on early root growth of removing 
leaves from sweet potato cuttings.' 

Fr esh Riot Wt. (g/plant)'
 
I-eaves Rerooved 5 )AP 
 13 DAP
 

None 
 1.0 5.3
 
All 
 0.3 1.3
 
All except tenrlils 0.4 
 1.6 
LSD 5% 0.5 	 1.0 

Cuitirl were '0 cimi
,.-, 	 15 cin deeplonig. collected on tie day of piliirig, irtltliiiltted into Sand.
 
YDAP - days ailhe g.
platiliui 
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Table 11. The effects of leaf removal, cutting length, and age of cuttings 
on sweet potato fresh root weight six weeks after planting. 

Leaves Removed Cutting Age of Cut- Fresh Root Wt at 6 Wk ..... Length (cm) ring' (days) after Planting (g) 
None 
 30 0 24.4 

30 1 35.7 
30 3 17.9

All except terminals 	 30 0 11.9
 
30 1 
 12.2 
30 
 3 	 7.5All except terminals 	 20 0 7.5
 
20 1 
 6.4 
20 3 6.7


LSD 5 W 11.0
 
1Or indthree day old (:ott ngs wuro iilll:r, d illi 15 c:inldeoth of rnonaoritod wiher, 

Table 12. The effects of trarsplanting method, cutting age, cutting length, leaf removal,
and plant spacing on early field establishment and yield of sweet potatoes.z 

Age of Lenifhi of 1in1!1 3 Wk iffor Pllring Marketlibl, Yield UJnmaketablbe Yield
Cutting (rittiog S,%ipll:l', l ivelil,t" gr th il W tilhr weight Filbers Weight
(days) (cryl) (cm)1 I,IpIhI) (nro /Mlr" (I/fil) (rro./Ii P) (t/h ) 

Tra splirited by Imudl, no hIVnf ; rteIov(d

0 30 30 100 4 9 18.7 6.7 9.9 9.6 3.5
 

Transpharited by fiiud, ill levts, rerlWoved
 
0 30 30 91 
 20 17 1 1.2 12.9 8.6 3.7
 

TIra.is )h1i te fry li l, ill h c Tcrn(ioved 0xce0)I ilts
forlerirm 

0 30 31 90 2.2 188 1.7 7.9 9.0 2.9

1 30 30 98 2,8 19.5 8.7 14.4 6.9 2.7

3 30 30 56 1.0 16.8 3.6 5.8 7.7 2.9
 

Transplanted by a 13AK SAVER tiuisplit . ill leIaves removedf
 
0 30 30 18 
 1.3 19.8 4.9 7.8 10.5 3.2


Transplanterd by a BAK SAVER traispLitifer, 
 allleaves ttmioved except forteririunals

0 33 30 76 1.2 19.6 5.0 9.0 8.7 3.0

1 30 30 79 1.5 17.0 ,1.2 8.1 6.2 2.4

1 20 30 75 
 1.5 19.2 5.2 9.7 71 2.3
1 30 20 94 3.0 17 - 5.4 1.6 8.4 3.3

1 20 20 81 
 2.0 22.,1 ,1.2 1.7 9.3 3.3

3 30 30 44 0.8 16.8 3.2 6.5 5.8 2.0
 
3 20 30 
 9 0.2 )9 1 2 P2.3 4.1 1.3

Transplanted by BAK SAVER tiranrsl,;uter. ill leave; removed t.(scept foi turin 	 htt,clittrigs were aeraled 
1 30 30 83 1 9 19}. 1 i 1:12i 57 2.3
3 30 30 85 2. 18 3 4. 5 8,P 7.8 3.2

LSD 5% 
 1d 0.G 50 3.12.2 3.0 1.3 

/Row spacing W ;Is1 ml:tile ilewiiir o( lly (o( c hltt"ugs Wet, vetll(:illy Irilin sle,l I 5l (:(ilii} of niol-aerated 
waler, exceIpt for the l,i.;ttwl iellleolt, YO rlit. hw!t 

SlIrlffr elling (2(1 eull lrnduccl l rook1,115,i\al ssek,,after Iran,,plaliur uinrlo 'rcullings
(30ci}. Field iuiiv r vichl we'ral. crly . urland licl .r 
illWalcr for [illc la, iriott fiiiisplririI ii,. When cullin-.! %\C.c plIcd ll1 Wacr one da priit to 
transplanlin,,. 20-c ui n gumntri lo scr fielndl 

lwcr lor 111c 2ff-cin cUllirr,,, w 'immuriersed 

icusilh.d inl 
 ar l .ro slh ill 0til cisC hillM E 
in anotlher: and iarkelahh." iAhl \\i, ,iiiilar o lhl of 30 -i.icullil ',il h li c es. 

('tltillg., r fti til d y pi ,rlorled beIlter 1I1;1 M1 ' ,LuaWrIr,.sh eCtillingsilmlcrsed ill \\i . .uttings
ininiersed in\valer fuir thrce days usually Ierfornred porly. ROOtS usuallv requLtire 1.5 to 2 days to 
in1itiatC erlereerree -l011 Cltulies. Te,Se 1'001S are O'IleHlldarr'acId in tie IrrSplartninIrlproess, thuls,
veakcning the culling: this was thc ease lotthe tlhrc-da) IIIreatioilet. 
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Table 13. The effects of transplanting method and leaf removal of cuttings on the 
early field establishment and yield of sweet potatoes.z 

3 Wk ifter Plltirg, Mcitketahle Yield Unmarketable YieldansplantingV
Method WIRellm (-d,, :e Iltrl, Io t (t/ lui) t Ih(r t+h .h l w ih .... , lv i 1rig' I tthct.ph.) I tlrg' t ([to /11 ) wc-Iglt(1/h1) (ntibiie/11) Weight(tha
 

Hand Nonie 100 ".0 18 1 7,2 9 7 10.1 3.7
Hand All 80 2 0 20 1 3. 3.6 10.2 3.0 
1ranspant!r Al- 1 6 1 19 4,6 5.2 115 3.0 
Traispl ,vit i 

extra coveirng

and tainpirig A[ 1 755 
 9 20. P, ; 5 4. 11.6 3.5 
LSD 5 16 0.8 85 2. 3. NS
 

/"AllC(.iltig,g V.ff .) i:iI 1ll '3 lI WoIHphctF d 
 it I 1 ,. 1 11 piclCIg Ill lilt" fl(1( A I i'0 ll excelt terllllals- not,., ! - hl,4 ,"HAt SAVt I r -tiii r 

()I1 IhL th l haint.I l u, tUIIIIII 1 tii I \'.ill ill ;ibll'i lt \ t a\i ;ll l I Ii piLtlllilli ClorJc they
oic l aic wt. \i, 1l1 hu ICtilC .,i 1\ Old 'l l l th, 11\ JIhT,+i Ic v,:i M Ahil \.l (lit dilic Sillc Iollint
,1 als h, l _d (t IIIltr ilcIL i llh'l".isc l i \;illt l iihl .Ii\ . "l l IL \110 . i, v itii -tl.;';l.- l)\kl \ h 0l 

told c. t illL'. tI H ln ,'.d ILti-,ilit. t i &ilk'. l;l\ 1 h1t' Idtlalli'id.tilt. s cI . in 

Iqanliedc L' tliII. 25 d kclll l n
i i. I lt1 ccl iOit-,ic a iti chl uwuk clcih i il ic. 
.c\5r 'li ll(1 Ih1c1 t1 i,dt% ,_ ita+ cs, la in l iisi hkc I illchi chi i Li, iii, il ml ars ion.

Yi . h il+, itimact alcd iids m mIti lo dc iNj dii\ ,ildli,\\cLt,.. i' lSA,.. 112 iit.l'T.I BA+.K V I.RI~Iiui,,lilllw r did Il(1I 'tAc iCi all], dil .-pl{ , Ih) ht, it[ c L' c.. ill\ IIr-ln,..pI;llll in £ ll ttnhl s. 

('t ',cillnc. ,il hcs. (itiiiesd c iiiiiiiL luh ald,iil I 1tl u i sc,- Ih,d I)I t. IAitm, Ill ,h ili . [his I\iS)c
r.Ci UI ,I ll' , it isli, ci ahIii hiiui l 1His i\1ii, .'Otlditio (Tlahh. I )) Ill 11id"l, ruilc i, d ill h . uLhd" Id\ cU se11I+lit ,II t ld ,.",. I IIIL 1u . 1. planli ,,o,: 11 CrC.l... rC ,ulh..d pool-c.U\k 1111Ih.' ilal,,c. I ill 

C."lhl ilihlll,+Ult alld .ichl,, Ill ",,,M ' C;I',, I Ihk- It+I 
 Ih(v C,.,_' . Il 11W S..',. 111d tria;l. Ihic ifrillis llleu 

11CMIrll prlmilffect, of,.ll.' . edc, hihd i Fertill]Ir+..;lillIll'l, IKrM O,+.t(t,'Llldl hI ORt' Il~'U.Cill anili.d tllol enll tl,, llillill l'.,., hut thewIlk'lhwd ()I hilld - u lilnu, \\ill] Ili) 1lllanti ,.tll ves. l+._illovc(I 
(Tl'ilfC I+) 

Conclusion 

Fiel d Istithl il lc t icr d vildci illa cuplcalIinilc, m a l 'tlcCIcp h\o III ,.' ldili l t. c ttin gs

which Iw 'l rat ,liii lc;d. cIili)1;I )luacc , rudciuiudtuir
I. ,ll li a Il uiinan ntd Iresule d
ill ow III tirktahc \, iiti , i uip ,ic i 1l- I' hi o jccti',ChIIw ith 20-c._' ctltim--,,.(tln,, \k.hichl v,1evlt' illillc. r,,." il \\, c lItu"1t lloic dt,,i,1'Ol aim_'dmwith (-clI llt nd euluqually lo or. 

hCt 121rIlhl IIL'2'1Sih ;ild 1110,C I11l1l1., I d illi 55 L,.. lil1h cue da\L- ullil, s. 

Effects of Bed Height and Nitrogen Fertilization on Two Sweet Potato Cultivars 

Introduction 

High pla l he 13111). Iandla ._3 cvc, pla , the y loodin 
illitly d4rinhiwli bXc on'25hm. 

tilt liv a g _.u ., (' stlOu ara(.t5cCould g 
if rail), w ,e.alhcr cal+'; Nillve,.n ilppliati~ baal 'in plictiCro.IcIh_ u-, i ll lIilr.-t+,n.Tu. h."dL't,+ri il2t 4(incr,a iculrlyill l ~lU '()I' all olilli nitiogc I cv,..l
hil, illporiln 1201110111C il li,,atditm .11,I-,{ 
Ofl IW O'< hI Ihr. li[ , ll 

,, fl . l'l i..Cli\,.- 0I thiS tri ,l W i,, 10) 112M I le.. C.ffTe t.i 
Ih.d ,I2hl'1,Mlid C 'l rih.", (111l,,,.t '.,\',(2,.1 poUlah) ,,:ulti\,;l1,,. 

Materials and Methods 

Sv\ .',._l pltto ctillivars, (N 1309-. IS+itid U'N I l(),S l13 r 1lllnte' ill '1 1.5 x: 0.3 il spac.ing in 
30(- anrd .45-Inll-hivzh bcd>, (itl 25 .ll+.PINS r'u,.'iVCLI hil.,ll N ap~plicalions of"20, 40, and 60) kg/lla 

http:ilr.-t+,n.Tu
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followed by the same amounts, respectively, in a sidedress treatment. All plots also received a basal 
application of 18 kg P/ ha and 80 kg K /ha lIlowed by a side-dressing of 66 kg K/ ha. The experiment 
was harvested on 10 l)ecenber and was analyzed as a Splil-split plot with three replications. 

Results and Discussion 

Sweet potatlos vroine on it ,ed. 30 ci,: hig,2,h, prtodwlcd ,iginihcanlly nilore 'illes, but the vield 
of' marketable tuher, ,it, siglitiicantl, 'imilar to thouc 2rim, in,- ot a 45-cm-hii-h hed (lable 14). No 
seriou, bl1oding occurreCd durinll tile eiwthI period, .1n1d tlm., it nlllor advaltagc of the higher bed 
was not adcquatcly tC,,tCd. 

Table 14. The effects of bed height and nitrogen fertilization on the yield 
of two sweet potato cultivars planted during summer. z 

Ville Growth Marketable Yield Lnmarketable Yield 
TreatmentY (t/hi) tLier weight tuber weight 

(no./Il') (W/i ) (no./ln') (t/ha) 

Eed height 
30 cm 26.8 a 7.1 a 19.7 a 5.7 a 2.7 a 
45 cm 25.1 ) 7.2 a 18.4 a 7.1 .1 3.0 a 

Nitrogen rate' 
40 kg/ha 23.2 c 7.4 a 17.5 b 7.2 a 3.2 a 
80 kg/ha 25.5 b 7.1 a 19.5 a 6.4 ab 2.7 a 

120 kgiha 29.1 a 6.9 a 20.2 a 5.7 b 2.6 a 
Cultivar 

CN 1309-18 25.2 a 6.8 a 21.8 a 5.0 b 2.5 b 
CN 1108-13 26.6 a 7.5 a 16.3 b 7.9 a 3.2 a
 

IMenirIl -p)llr;itloll vithill llil I tecit wilhill c(}hlrlilli! by [) Iicin-; ll ltiple rllge ietl level.
.,
YMeaIIls mit .11rIlll "H (At', ',,itill cifllollw; pooletd ilu[ s", odthf- lllhl (-Ifecl'g HIrd tilh ;e relihciliolls.le h ilflllied , in h;o ru hillf nni)Iipp eieun t iAOM lf pln h.In +II o it eolett 11i o ' nie nl e mIdhre, i 

-Vine vCielt increa ed v ili incrcIilim iltu-Cn llc Iioth ltcuivars. lhovevcr, markctable weight 
of('N 1309-I8 rCspiildCd ti1iiicreii N rale", hut ('N 1108- 13 did not (Fi-. 4). 't'herc were slightly 
More unniiiarixtahl,. tuhbers at lh lvowest N riate, hut the weits frm all tire. N trcatntsclts Vere 
statistically similar. 

l,11h CtnlliV,s pmluCd a ,intiiar qlantity Ii ,,ines. but ('N 1309-18 yielded 5.5 t/ha more 
marketablc ttlct, and 0.7 /ha less tmiiuirketablc ones than ('N 1108-13 when cnltivar means were 

averagc d over litr'o-en and bed height ili.ans. 

25 

0 20 
CN 1309-18 Fig. 4. 

Marketable yield response of two sweet potato 
(_ cultivars to three nitrogen rates. 

16 . . 
40 80 120 

Total N Application (kg/ho) 

15 
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Conclusion 

Bcd heiglit and nitrogeniIpplicatioll rates are inportalt c,-'tside rations for the production of'sweet 
potatoes during a rainy s.ason. In a rainy season whrcc no flooding occurred, inarketahle yields of 
sweet potatoes growing on 30- anld 45-eLi heds \\UCrc similar. Malrketlhle yields of CN 1309-!8 
respond :d to incrieasing N rates hut CN 1108- 13 did i)t. 

A Bag Culture/Rain Shelter System for Fresh-Market
 
Tomato Production in Summer
 

latroduction 

SumlEEIEler proCloctitni oftolliltocs il Taillanl is elcal liinde-d hEli. llieh lltpcraltirc. h.'tcrial wilt,
fullgal and baclerial iis isc. ald Iruit clue EWflfocnt ,dE.ldor 'Ii\,

have [Cll l i]];Cieant L la;IIc 


cra ki i Mi riri.,. Plant hlcdC.,rs 
lE thes arleas. bi"t ll tr. \\Wlk lic'IlS 10 Ie (1011L. For illiill e.

inicorpo atlioin (1l "Cte'iaLl w\ill csistalice into the .2lli ,,lOte EClIds 1)E a ise iCItl, reduccd fruit si/c
Which is nwt preferred h\ tiili Fllli;j] leli. Ftliar discic" likel\ to prolliflat in v, lllisl
 
k.0ElditioIl s l cr IYr islitll ir[ i .'llit or tnder alim 
 c )(ll1ii o \,\ heEt: lunijUij i l shldh.,,., \\diw 
off wII e c lhe'v ali llot t1c'ted. 

It is iElif)ElIcicCI hEl \t+c I)It I Ib cc',E iI sIfI l' C)tl I 'l(l I\.Tl II uo rIIIC. it ll I liElI 'l2 iiCElt
IhW W ._ll 


s Steil] shiuld he 
 ie., sCd 5\ li,'I ,LOuhl i crct)ll l shesc llthiclcs ,,)" sitlilICr Itl iolildo duClictil . "lIis 
Slld aimluL tO produC Llet 5 ihl, lrtiits. 


LIlndilIl[pIris fruit \ ,, Irt)l 


tE ILth 011 lire iLcrisk, l'ill diseiL s, LilId lruit c'rlckin . 
,+li dild i L h, tctill.g tlanits %itli Eilin ShlIelr,. 

Materials and Methods 

5 


werCe 31) c1ii high ild ,81) c'lu \ ldc lit lir 


TomoIhlilpliit \'sccC r llEi cillicr Ill )11ic'lltilllLil soil hds Ol ill Li hilElti nliCHulcl. Soil hds 
l sEili Li cnlleu 1tE cllleir dislaLce helwcii heds of' 1.5 

Ili. Plastic li e Co,ut ilcd 30 liters ()I if 1:2 ratlio l sil lanlidcrotalrii ,-ollli l li t rtEc. 'Liiswere 
lplaced OE l plasti sl et rI.tine ii a 3ffcii l-iii soil l0,el. Tius,, tohllih E'it), \e+. colifilncc.l l tiEhagu. h'lhere \\ ler tEsst plll~is! hl, , lieilwihi ;ii'il a.u2c stlicln2 Il c ii tlIlit s e uiLi\,ll'Et 1(3 cli) thwIllit 
il the "oil heds. thlere ,\is Li I Ill spLice het\,cCli pilots.

I+lItS were eithCr tnlirt) tt..ctl L&I is thie Elorlll l lit'licc 01 pfllI)hcctcd \kill I fl is.ic-,..)\ rc .l raill
shelter. RaLin shIlters )nis,It do ihl 'ibl lriu'.. 2 Ill 1hi-h. w\rilh i c! lC-t\le llill cos) rel \vihI 
vinyl pIistic 15Cr c'LEcd\IicL'Il LI lLdstic chtiic'kcn u, tolrtl 

of thc plaslic r iolothe elfctivc ssidili )fI(hc" Iiin sliulir roof ,Li (.8 


wirc Wis pliccd ide LI rllilfe aittachinlcnt 
Iii Ilis. clch riill Shllter 

civered olily Clic rosY aLnd \ils sctiil, led lii Liadflccni riLinEsliclt'is h\ sipaciing of f.7 ili. Riain

shlellers wcre 1) ill Ihllll! 
indL ccit one' %% crc'llic'C' tohieclh other Ibshioi/Mil l hillilhoo ilc s 
liar aLdcd sulplit. 

TlWOvAVRI)(' hiZettit-t int ciiivii,, .9)1. 21 2 2 I)(ic-iuiilcd id i hkmsblctcril \\ilt
 
resistinlte) and 51)1.553-1) 
 .- If (s llIIl-filUitc(l kkitll Ilill hictclial %sill rcsisiiicc), \cic sccdcd 14 
,ayt, Iransplaitel on IS Julie. iiid liir icsd wcckls froii 12 Ai is - 0 No\_liicil. Pliats were 

prLunCed twice in the first si\ wccks iflr triisplanliii 1hbtt \c'lec Lllmt cd to ,ros flrce]\ thcrcllfter.Ilcv \wCre held uiii'hi b', Li trellis. All Nlossoii, \,Ci-c, iCiIocd o) II ( )ctohciill dLIilhililpt to)llliOlte 
the si/iid! till Of cistinu! fruisi. 

Soil hlds \wer Ilt())( irlriiltedl 55lci iiifilil 5\5Li inll~ficiuiit. BlLiWs \ cuc' 5,iilrCd dlitl s\itl 
Iifce[ of wate fill the first iiio lill illit 2 lit s hL,! dilil' lhcrcLiftr.
 

IlnaixLI 'a. 2(6 July.
wiis spilcl oi H3ail lici c' 5crc fik c10 li~ir cLilciuil l Lilicat iolls siice blossonm 
cnd rot lild aiicai'ccI .,\ siluilc ,,rlili/cr (2)-I9 I) nicrollulriclltsf Vills ilptlic d Itiillies as a
liliar splay lor Li thtLi apltlic, iitoln of2. I ,2'/ilpili ilid It itlliCLilit s sCc' liidiC ti thIe ')il ii t dissllv'd 
lilil: olal soil aplticiilion \wis 27.4 g-plantl. i se I 
applic'al ins. 

he'reCssc'rc neIl tic'ideC:Llit s'v'li InnL'icide 

]ach plot hbild si\ piaLilts, and the experietllt s ilra2nicd iS if rn'niiidiiCi coiilc block with
liur replications. [or 5() 15- 2(16-2-2-0. he fruits\wer classificd as Iollo\s s: (rade I IOr frlits larger 



-- 
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than 5 cin in diamieter , ith good, shape and appellarance: (;r.de 2 1,ortthe smaller ones; and salable 
ofltIradc for o'T-,al.ud, iiul 5 crackedor poor- lookine frits. For 5915-553-1)M-3-0), a similar grading 
systell was used. e\elpt t;lILthe diiIIetI lr (rade I v,%raslareer than . CiHI. 

Results and Discussion 

SillihlC ,, i ld', .uC Nh,,M.\ III I'L,_ " Ilh,' hiL '.,~ icld Alud qLA I ill ' 'c'.% h(Wlh h\l" 4ltlvLt 
K HI d . l 9lti-tS '0((+ 0. iCdCdIll thu' ttui(11,.'lit ,%Q11J Idiili '1, hl \C 't ,(III ,..d h,'d.u III uk .'11 

4Is1l Ill111 1110, C ' 1 th41h,1I.'4 . I' 114,111 141111C I I 1C til' F ull tl .II' i.is idllte 

01., ke1 11 i Ik' I .I l t 1).i1 . tRIIl', IC t I t ll 4It I ill ',t II ,.ii ci ' ,lI ' ,ild lt i t thiLll .21,1 , nIn 

CL 5915-206-2-2 CL 5915-553-D4-3-0
 
unprotected rain-shelter unprotected rain-shelter
 

1', 3 Fig. 5. 
LSD: 5/ LSD:5% Yields of two tomato 

0 ! cultivars grown in bag 
>- 2LU and soil culture andwhich are protected or 

unprotected by a rain 

hishelter. 

Bog Soil Bog Soil Bog Soil Bog Soil 

(LI 2lliva- I 1 S1.N I ) ; (I t( Ill'dA. \ ic hon', i llit, h lvn u Nicie t , hit[itlt dii hulIller 
dil 'r . u,.4 .. IIllll betl1 l 4h,.i I, 1111C II'lI hi' r- Ihllt l ill Ilhe 
rIcuu Sll- t uC 1hiI',,_'NlII'tII 'Ill Ihl', (11C 10 111 i li/C.. ritC i1 %ll the se, l I 

,li kl,,tI ,i45 1 ,1 l I I ht ,.u ill 
h". Irt allelkll 2 lllNi 144iru C il ',111tl l ' I , , ll h All 11ld, \15i.1 , .\ ljl, IIL' IC.iu 1 l iltII , t (let llh rt 

S1 , 20-I);1121 ) \',t i mll55 ll 15 l ulll'2 l li444',.5.45 ,l \ il IC tll llel'Icld 
t ll 

Ir II IUIl' ', JhL+Ti'lillk ' ',IIllIit
 

l C)clItC: \\tC Ill h111W ,Ii l(lILt-n1,+ ,.",. I ,
111C h \i11,d (Ilk Ilk'M inllull, ll I kc,'dt.d k,_. 1)1h111M.\i,.'l Ill, 
C 0: t l,.,i Lu r ,+'d ; I , r\I E,, t l WI. h M.]"I I I I I l lN CI h ( I I l ll h w" \ id i l im mtl I _ .l l , ]Ilt Il ~lIIl'I A I I I l ll ;nl } l l , 1 ', + c (d'I l lu'd i;I , 
l ' l r l i l i/ a l i oul I ' ' , ' i,. t i ( v,; lt,.' I miI IaII,. i l c i l ,, ,I l dl L It,.' ; ll \ I rl lk Cd 1 W thl.' I t Ntt u l i l l i,+I d c ll the h ,["

141, ill ;Ilt[ lltettll- 'ltd, i Il c'k [lt' lI htiIil ' ; lll1 11l,1' II 55II 44, 1ch4 11l It l t i ll ImI l 
\ick , 28,l1tt 41 '; l i ,,ii tis ltce1illti, Ili [t 1",4' l.'ilul'/'d t 

,Ilhe l~i-: it .IIt,. 1) 1 1iL,II I ' I I IU h )I lh,' ,.ul I JI III C,+uI h I I (1ANC I:: I I'.\i,J',lIIl,,k &IC t Ii'adC.+.u:l.e 

p r'les+'l lllih ll .l +'t,lkl'(I '.'l I() ,1 l,' I C ,.' ; Ill +t lll(Ilt tt O g l [' 1 "1"CC..I ' I.'[--,I Ih I + l l H t..+' ', 
, ;1r1,)n;l+,d~ , Ihlh ' L .LIq1110 1L I uI tII)I 


rl+.l k , t.' 1Ii 


1h 11m 'Ii 'u 'I, \ LV'i C( llIIIM III IM)I C III 
C\ l tlitL 111111 : l+th ,Ii ll i AI .+;1.. Cilkt Spctn hr.. r + 0 0nI [, h UL' ,W i~t,,.' l Il, II I)CI t i rt' tllh ll 

Txheb tu it \\CIC t .\k ,+.'a , it.', I ll lill,,, t,.l 101,'k Il i lal ml c i ,ij .i ic \\h.' Aldl ,. tll ll.Ip u ; .,till Soil 

,ThL,a lalt+ el o.llici\'+t'l' ltl -u,,. ','II~tl, Cl l+111 L l u h; \cti l ,l ;ll llhkt. l ;I l silll i all, tl .i 

Tlhc lprilliry tnlidadic,+ ttol thisclc ,u \k'v+,.r '01,un Il'm, dli"Ca ,C ,,ma~ll ,,wC. and hld t-lr it Shap~e. 
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Table 15. Yield of two tomato 	cultivars growing in unprotected or rain-sheltered 
soil and bag culture. 

Bag Soil 
Yield per FPlant rinrm sheltered iitprotected rairi-slelterid unproteCted LSD5% 

Cv. 591 5 206 2 : 0 
Grade 1 frts, (rio 	 3,9 3.1 22.9 12.5 3.0 
Gr;ale 1* 2 ruit(rio ) 31 9 "20.0 48.1 36.5 10.4 
Grades 1 + silihle olfgrde (rio.) 

473 40.1 59.4 54.8 12.2 
Blosorri ('lil rot (t(1.) 08 0 1 0.1 0.1 0.3 
Crackcd (oii ) 	 4.5 86 0.4 3.8 2.6 
Insect dariigt (rii).) 	 0 6 1.5 0.7 2.0 1.5 
Uir,alhhhaotlher,' ) 2.1 5.3 3.8 9 3 4.5 
Total trl-,ahlhII ("to) 15,5 	 15.2hlilt' 80 5.0 4.7
 
Bl ,osoi 11d lot iwt II ,) 240 50 20 1() 11.0
 
Craicked(wt ilig) 193 0 438 0 26.0 310 0 196.0
 
bisect iIIrlrge 5wt iI j") 20( 45,0 19.0 8 7.0 68.0
 
Urrlab,1le ithier;, (w1t il ) )20 1.(.0 150.0 31,16,(0 157.0
 
Tolthl ol-ldoh trtl III 2891 0 197.0 257.0
5.t,Ig,) 63 0 134 0 

Green trult(Vt ;1 3.1.1 (0 11)2 0 685.0 X55,0 284.0
 

Cv 5915 53D4 3 0
 
Grail I trit, ,) ' 84 123 67.4 57.7 20.7
 
Grihs 1 P,/65 rt 68.3 79.3 15.7
2Itrit 81.9 

Grad- I *I 2I , i olp.iti) (no) .())) 82.6 92.0 94.0 15.9
 
Blossom orl rot (r I 1s 2 . 5 3.7 0.7 4.6
 
Cracked (ro ) 0.5 4.6 0.7 2.0 2.6
 
Insect dmi lor_(o(,i (03 0.7 2.0 4.7 Its
 
tilisalile, otlree," (ro 4.9 6.8 5.3 7.4 3.5
 
Total arisrlrih, tittt,(riiil 20.9 17.6 11.7 14.8 9.9
 
Blos-,orl erd rot (V Illg) 2(G3.0 89 0 83.0 16.0 102.0
 
Cracked (Wt Il ',) 8.0 89() 22.0 51.0 54.0
 
Insect (Illlilge (Wt Ilig) :10 1 0 45.0 760, IIS
 
Unsalable otherta (wt in g) 3.40 97.0 107.0 141.0 79.0
 
Total 1,1relhe trllts (Wt Ill .')08(0 2860 257 0 28410 187.0
 
Green fruit (wt Ii g) 1/3.0 101.0 333. 2080 180.0
 
/Mladies; iFrdid ,wilmrro. dii -rri frill i/i. inl ri}1ltill ,hirp 

ibI ld, 'if thre htirge h..cl,.t 
tile total tisaahic \ were all lli t tlhe ctilli\at. 

Ihe rtlal ,,ahhei 	 fruited erItiat wvcre hilr Il rr U6i ledrt.'llerts. IHowever. 
%i'l sililii l tleiatrn'tlll with "Ilall-unIeuid 

'\ko itirlitis allcr. Iati spi litliill: , lrtlluotls pli I lliclUi:r l I rsi.C (iiti IStl atr.l it',u. ill1);12s, 
ijltervCinal ehrcrlllon ipper IC;n% ,. l'ur Iblijars,rl s il /[Is() ('uS() plus a sotlble., Completesi, 
fmnliar lCrtililC,r d hI\frc lliCll ,,prtv', l1 li' rlili/ttkttgC SVttnptnItltfolMhni t thc ft r rC(Iucctl thiis and 
J)Iuno lh erdh ltv il \]i.,otiu, p li.Il . Itheorizedi Itcq lnlf tIrliat Ilertilicrall rt rI fItl it i1 tlhll 

Ipllicatioin hile hr r.ir\ L l ) lt d rrnntin e\peet'hli llns.
dIc e\huld lire 	 101t1 ohd flortiitl 

Conclusion 

I)isCe se, ,e ltl\ c tnihlOti I ,, riii li()[. ,,aion.Yi Of tot eIr elCC \ d Ir [aItI li, ;Md tilualilv 
I(illialocullivaS \,ter+.rirprirCd wil Il 	 eCYCd tIrea 0).8 ,id'pla'lic Crt rair sheller orver rows during 
liis seasoiti. /lthriugi )ici,, wvitht tire ihiL C1ulture ere ,iiri Iuiwr tha ii0 plants thle\\LC anll\ tiuis. ill 
soil, tile Inetlhti d i, p11irtti,,i.t andi r.cdis ;rdtlitioltt~ l tr,, rl1h. 

Effects of Direct Seeding, Transplanting, and 
Igetagel oil Tomato Field Establishment 

Introduction 

Tlre advantagces il transplartini iclIde leCs seCed Used,I less hird dt ilnie.castr 5. od cVMttt)l, 
11ore unllfrnity, less pesticide :and waler usC, nidbetter utilizatinon r1 land because the crop is grown 
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1Ir ,IShortcr tilli. I I ckcr., liacci sccdnill a ,ilalplc'r \i)nS,1 climinatcs labor.nllid Iicilifies, and 
tit i ilctai)ccdLcd 1t ialc' and tiitI~tilltit ,codlin,, 

Iilthis, cLli-ii iilta. lccta ,cl. aihdloplhillc ciiilliuailltt. ,,licli can C\lli d I oriiiillor,tIIhold ) 
ci_'W
6i1i1', itll itt l\0 it liil\ htll\ c Ii),,hiIlc tlc" III',cc(lllIi,, c,hIili c ilc.Th oljcciivc .luidvhliJih tllhi', 


\ ip;i'dlc'lliill.c ll\ iicAil tll Illict ,cc ili l, IliI IIiia lilillII alldt
Itl il\ d h\ i1theCu'c lic-m iiIII el 
hil', clcc-,I ,\i a 'illCa \,ciibcliclicii, 

Materials and Methods 

1%%( lmill"iiti 't ta",II tl latil . CI 3.l til tii 59JI5 1S.I), \\cci ccdcll (Ill22 M ir'ch
 
ilidIN.Jltl\.l11ila atllc'd aild t1
(112 *\iiial ,\tl'Itll aialld 1 2t. .1o rh i%c",l 111t It 10c2 11\(I ItlIoIil\'cS)
 
adllt ()ctobh to I() N1\5ncinlicl \ ,. m\ \i,, I id pla it, \ -41scli .
hRli\mc,,, R ,p ci, anli ci i iu 


TIca"tanl it' inclticil d cc ili ;LIc'aiivi ilhit
i iic \ith anlt 2.5 -, c cr1pplntii lilicl . 
,
tiinila ,n,c'c'dliil , liii 	 tlIt1\1, h,c ii'lhl 1-1S cMt hottiti 0.5 ciii op 7.5 c'n lhcilahl 

O c i l lii l alldilhlc aila c lllaiaa lct li " iit tlilctaiIi \lhiiti 	 l;all,\i 	 liii3 \b ilcticai 

rc'il i,.
icatlli 

Results and Discussion 

I ck) '-TIiiIhanai il li1,oa [cCllllca , nl 

Il1 t\c'..li'Cillc'icnlc A l ll,\ ill i,,i I . \i.1 


t i l,il i ac\t', Ir:iat, bOld[ ci i tat iI p Ihkand 'littOlabil 
t I itiota it \t\ii aLti iii lit li c 'liiicait. itl tIl t itilt 

,,tlll~ll,,lll, lHO \ic'd klk-c'lki.t it'.
i Illid 	 l.w 

Lc , lliOil tla '.ci l Icit 11ht ht()i lic: p,clii c liclit tilt ' %iitlth iitll l . c',lirc lc ilcit',,a11;l1,,ci,
(T ;I htc 1 0 )i. I I~l k '\C' . ,,'i ' ' 1 01'dhli (I\1~~' iW1)( i r1C,il11i11,1l1, ',k 'hi_ "htl ill Mlk il',hl IbC 	 , \ IL-i C IC 

iI' tir IadI ,ailtl lit,. uil dail a ldcd \ lliiil iii l i lclli l i crc \icl Illt',, CA' it 	 iic tla hiIilll i
',121'l Itt ild til CHlV'x, 1 1 li t' A1IliIc'lll, ' IiuL" II C dC' III*\i l1 1 I, lI I 'l I I1 Ll'L.' r 'eC rc;l lcCII I ,II uli,_,C 
ii1tIh iatt.l' ti t i \. id alit ,Ihi 	 c cil'p l lc,i tail -'c'~'''ii t dth aadirc at tcc t lita:iatlti'l. i t'ial tltiaNr 

21 ac.ilacil icatlt ii ci . t illpll 	 tiii T. oc IIl Iil at '.ta kIhIctIIIk:II 

Iti,,lik(-l\ kvdcw-'-lhi ain t iialIIhiit ghtllilc' Il ia t 't.', lmm iIli;.llisplill',bh ';IItcL llil'b~)( c h.ciIid~'lilll.llit"" , il2 1,l'LII I I'(i thI IIiII'~ ~' 	 c c CllO' , It I hlt[,,.their 

lira',c , l l lr;ii,111;11111112 k i litlIiilllk . ilil Ili,'ic.1 .138l,,dMRl I] 1 1 WIi ;i 1 it ,, \11CN1 0l"l1l ' ' i lli 0l l l I 111(1il ll l ' - NC (' C _L (' ' c1llt11 i diC ,. i, IIIl~ l l tl l'inIhI ' lilil ,; t 11111 . 

it II )lt Ill ,, Ih1if17L'ti!'L'l 8.ii(.1 II lilt'[. ( 2.5i l \tl Ili'l lhc' A,iti lli) 2, 7L ,_,cll IIic,< iIiIl tl IllliO illicill.lICr 110 1Clllk' l' III',ILl~i L\ 'lI icldl< ,uCt lt \p 'Lt.' 


Table 16. The effects of di8ect-seedig, transplanting, an d Igetagel o8 to82ato
germninationi rate, seedlirig size, andl yield in a spring trial arnd on seedllinig 
height and yield in a .surtnmner trial." 

(ilt()I i lit itI N1 Y l (/li) I .i(cm) . ld
 
'latltt u1) t lI ',t l aI) t ct
 

Direocl ti itil,t .t 
 tc " . /.i l8 1 1 Al 2i0i P,.I l 

tikilllillijT,
hl th .1 {(1 /' 1 1 8 150 1C 7 2 2.4
 
PE pot, 1 ' 1I3
<' I 1) 11l )J/ ;)_.) 24.7 

"
 PI]l( , ill~ (-J8, 8 6 2, ()8 0 1 2,1 6po,l ll 
 1;, l1_ 


() ()FI1li lt lit ii~~l, I 100[ 1! 	 18.i ( _
1/ 1 :),'J6 23.3
 
LSD 1",:1 IOJ 11" :1t)! Ir!, IlIIS
 

"#wd 11,lliiillr , ' tl, t l f! v, mi ,jr'diwIllhh pl!i, 1 Ir t,,liit . fi ll llpol~ vet~il/lii ll 

pot" (1 ;I iil ir iI '1 , I((4 m 	 I T)11l'l l! I m klllill. Ifwlih 11l,l1i"1, 111i1i"dl flo ml Il Ih(ltw i~th 

Conclusion 

'Ill:11ot Iilids llll he Iicl C~lillilhdcd I1%CilIh-r 1illiplilili611 dircI-C1SCCding. DI-CCWcdil.so 
Seedecd shaidit howcr.,'c it~ ilIl llH p o t ",. u'licSiL!ncainliom mll w lNin,iol r;l i hl l "Li, ils liil Th riee wcl I ifi 
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yield diftcrene cs atong Iranslplanled and nmal direcl seeded trealt ents. Yields were not affected 
L)ythe addilion of IgetigCl to the contline-r n edia but d'crCeaised %%hen2.5 g of the compound was 
added to the planting htle of"direct-,dcd tialtoc 

Effects of Banking and Staking 
on Processing Tomato 

Introduction 

Staking ofish Irs.l k tilllhatocs Ihas beeii pricticed in luiln\ areas 1t reduce diseases and increaSC 

hIar'lvestiII' eLIicielIe" I l wcvcr, theI ho p;ieke ol0procc"s II ItltoeiltIs inhibilts urowe rs fro lndoing 

thi, unless there could be si/ahI eLdils.k 
liankil! I ill here fIo II ii15 cIi c '0\\ I. oi

, Olcr liIItIn c soil hi.h rI d.LeI b CC I \%,ssOf p kIllt.s 
is .lsdo,Cr 10 he"rid.,s 0f1iile pl ins'Il Ins Opelallonli i , lall\ iuadc' rifithl Aler tlhelir"tfertili/er 

sitl,-dres",,i.' tie iiiei.it. liii,. billli ite l itili/Cr anid %ii ioi tl the p iuts.l I IO\ C\ CF. ill5,e'ds-CCll 

toaIitoes, bainkim, i ttidl\ ilcisld southellcli l1i.l1 III oil 'eICases,' Ilie OblCeei\ C Of this e\pL:rinillll 

is to dlcelniiiie lie elel' ,ofl li t i! aid hlinkinL Ohnt,\,opioc.ssli tollialh ciulis als. 

Materials and Methods 

('ultiars ('. 153 33 ) 3 3 aid (. TH)59 IL)I ()\\rCe tainsplailnted la' a sfpacine of 1.5 x 
0.4 in. toli ICriili/Cr applicaion included IN)) 42 15) kQ NPK ha applied basalyl and suid-dresseod 
It( threeu and. ilt,rl[C,l i tiL.,lhC t',lC'rIUCIll \%,as, d ill ,,plt plo)t',ix\% 'lk, alriallp itspil dunign 

\,,itli me i. ii,,.fl ii 

lhe lirtl %%is iraiislaiiied On 2 \p1l land e il 27 Nlai . 1 )little, and 21.CP_liinic'iut hali\'sCd 

Ieal incllts included b'iiikiii. llci' hl Iii sit Ie'iili,-IC ',ide dLisil , 11W, \,,Ces altC'r trlam lllfllltill0 .
 
ltakiiie \\11h lie bhalllbOO pIo lep i li Cd t1m, e\'L,allc l ir~iiila iliinp l'ollhi\cd three s\eeks
it 1dal 

' i
late' stilhia I)l isl iitl llica'l .-1 c'ii thC;cli side ioll e e l l Al A I Iii ic t0 suipport tlh sidebm ,lilt 

lrunclhuCs,. andilfiiil \. IhC i iohanL tl iio slkii i IctllIllts,kici e 

lihe sciiiitf .\~e'iliiitl 5\\is I;iis l;llc'd i 17 it li ri'sm l hi)' I i rn 21) S,',nltel heranid 
to 10 ()etobc'r. lccausc \'i eatier. hiki ii \ t ',Ile Ctduntil 4-1das ',sam' Iraiispfiflinl . The 

first stakiiimeqo '-i-i \n,, oiilt5l\1e iate 28 l , ,ifiel allsflaiitiiie. bilt 1 i i t\il toQ 
\was th iie until 50 lidi\ s li irllnsislaiiiin,. tilMhuichliie liCIplaslic land iids also iliils'lled. 

Results and Discussion 

Marketaiblc fitk si o 515 153 I) 3 ; "tas 31 21 L. andll ('. 51)15 3 I)-1-)it was('n.!U ;li(d 

01) andi 33 L, I' iil,, I amid 2. re slCCiCl\ . ruilt sei/C\was iti atlcClCd b\ binkiiie oirstaking. 
lhc inCiideice Of' sOitluieri blili .ill lablC in thet firstl trilil. Ihlo\\Ci. ill the sCeoiid%;islii., h 


trial tihe inc iiee \t, ilier iiiihe b iiki ie tieatiicis (l'able 17). 1 01 (. 515 ') 1-) I ). tlhe 
bankiig-stakiuulitreatmien hall a lowem' ilcidencC o1 this disease thin i thinistakd bankni, tiratlic.li. 

Il tihe first e ecrinit. the hieliest salahilc ields ltii both ciiltiss \ere otluiiiiCtL \\ilhtIhe anking 

staking treattiiitCs.l lhCsC ) iclds crC sie'i-i,nific'ainhiici' thiin that of baiikimie alic and that )1tile 

nhbankcd Oirunstakcd licaticni . I lo\c\Cr. slAkii' resnulted in hihcr iclds thaii the nio-ailiiic nking, 
no-stakiiie treamtliicit fr ('. 5915 53 DI)* bill l1 for ('I . 5 5) HI-1) I 0. 

Ili the SecOitl CpCiiHilt, baiiLii ,,-,takiig Owlalils i'C l' hl'atb faiiti calrriCd Out SC t 

weather anid vC soil cl-ilitoiins. Ncvcrthilcss, silakilc resulted iliihiier yiclds lot' both Cnltivars. 

Hliwe'er, bankint, rCtLiucC s'lds of' ('. 5 ).515-). 3-3 hit ncoto ('oIf5151-3-).- I -). 

Conclusion 

'limiiaton'rosrs needito kliow the coisequnicces of b inkitng aini stakiiig oprtcilis o)i processiig 

tIolilatoes. Banking increaised southern blight incidence on t\i tomtlato cultivars intt e eCperilnient. 

ailking did not ilic- yils; in hauLing to late (44 days after IraiSplant ing) resulted in l\VerCas etact. 

http:tiratlic.li
http:iiiei.it
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yields lir CI. 5915-1 53-1)-3-3. Slakie resuhtCd inhiIIhCr Nields either wilh or withoti hanking in 
allbut onie Case.
 

Table 17. Effects of banking and staking on marketable yield and southern 
blight incidence on two processing tomato cultivars. 

Treatiiii Mirkehile Yl dhfl Sooitheltrial 1 (t/fin) [(!,If Blighttril '2 (K. tilllt. IlefCt(;d") 

CL 5915- 15A1) 1. :'3
B,iltkiiig rig 23 3 9.5
Bairkiog. rio kikiij, 

12.5 
14.5 (.1 11.5No mriikirig ,tilng 19.6 

No iukiip. rio lt,ikirig 12.0 
16.3 2.1 
13.3 1.1
 

CL 591 9A,*[. 1(

BEirikit,, ,tA mgu9 21.3 1(4 11.5[mioknig. to ,tikimip 11.2 4.4 23.0No hiaimk Liiij 13.3 7.8 3.2
Ni) hillikilig. fi t ikinig 1.3.8 
 2.11.ISD Y',, 5.,, 
 .3 
 5.8 

I11 , )I I I(if 'v.,
" ie,'k t t )fihi , i ul" , Ii, fII It tiirt , lpi lfl. ) 1; 1 1itl 'l I~ ld t ;l, i i' itii liit-iitii i ii it i ',tk , ]i I )kii ii' i l+,
t i I ii, , itI I . 1,11 1 \, ' 'v, (-iI( l it two,. I n1 li+t ( 1, lltl 8 (1,)YS'Ifte. t tlIlo +ll,li if r,-,.) (A. Ii (I l n, 

, hilt ,-(~l~ (w 1 1 f)) V r i, j,, iI'In I~ +() (1,i, , l 'W It d l 
 ,ift( i i . , ,rq linlg[ 

Effect of Plant Spacing on Growth and Yield 
of Three Processing Tomato Cultivars 

Introduction 
TOlill il 'r,Islhin\\C lnitl'r' the ritlnifit',i 1n15 t llli anti rtiw spacing ca';relniivl. h wre'Xaipie, 

too Iow ai h ll1)ii lI\l)lPuilltlnl tlli5C5 t'r5 iths \.hilt'1 \ery hi1 pll)pula.iions are Costly ti estalishIllti ru'porttil l'dlrtCC' lruil Si/t'. \\id'iit nC1LO,h ltCen low" i'icilitate cultural operationis andiare 
plant i npI'i rr d b\1ihe 'ies tu". b)Ut ll."il n 1,11c'ilcitllov. llikwhueti pialicdTo furlthcr colnlplicalec iilltC, IlhC ellt,'Cl, 

11equidis lit spat'ints.. o1 p)pl;lIoill onIdiffercil Cnilliars are not the samine.T'e ojheCtis%C 1 thi , titl l I ' %\d"i h i nian'C lieCiLAIC',, o fifltCuV l1O\%'Olivecpr-mC's'ill L lih cullid1 and plail spacin s oil.
 

Materials and Methods 

hr'e lt'tCilnilt ill. eCsile t llcll o tiiar,, (Taillan No. 2, TM , , (3, and Prr 862) weretrallphilltcd \%iihs, inl ftels ll\,, (lo i.0, 1.2. and 1.5IinianeC' spaci s ht'tW',n plants of' 0.3,0).4, aild 10 iIll.Se'CdlinL'- 27 day-,0ld) +\\Cit' li(lil)lallti l) ()ethoberC 1I984 1ill fhis. There wcellivC IiCCkl' 1llt\ 1' 4,f ,aih laild ul hllilbi l 110 1i II )c'ccnbcr 984. lilt1 Cit-ci1illlleswe.'rillt
lo i(ked (fllil11L IltCfil;ill ll' t'\p\\ill)'st. l 1,as,,t rtliliv't' ilillaisplit-split pIl dsigillicaltI twice\ iihtul l i ", -s till, 1;at1inpi1t.a 111l\,ittiw c itnpla iln as, ilt s ulls llpi C ''isiitI\%Sll, il' SilhpOlts, aMitd spacili.ts
 

Results and Discussion 

IM 1)3 prlthdlt't.d llthiihk.ilt' Illalkclail' tit'lds 1olfh)med h\ IPT 8 2 aindTlitian No. 2 (Table18). Yil S tt'nit't io ICi'tl:&I I ilt'C 5),Milll ii n 't'n ioIets. [(l)titla,s 1101 iei ;i'l lle',d:
I eel. Ihis was
ntolIrt l ilrIlh,lil-
plaints afficid 

,L,teCIn aiLsn, tfil Iif atttii1.2 ill11,% sa"iiiH1lill IT 802. S t iti etIween\\)''M 103.the lilt.l attiIT 862 lt, lst.Th' 10C5'5i vitlds Iccurr al 1.5-it
at row 
spat'ltlp x.. 5-tiplatt sliiL'i1. Thli i~'t yit'lis ;tlitt .2 .. itspacing ii"PT 862a1 I iit 11.3Ind ita I X(( I.3n SIipacine 1ot IleolihtI 't1W cilltaifs. 
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Table 18. Marketable yield of three tomato cultivars at three different 
row and plant spacings.! 

Spacing between Yields (tia;i) on ithe It Si)igs between Plants (i) 
Rows (in) 0.3 0.4 0.5 mean
 

Tairan No 2
 
1.0 44.4 a 40.1 al) 29.1 bhed 38.0 A 
1.2 31.2 bcd 35, ( abn 26.0 cd(1 31.0 B 
1.5 34.8 abc 25.2 cdI 22.( I 2-/.5 B
Mean 36.8 A 33.8 A 25.9 B 32.2 Z
 

TM 103
 
1.0 60.6 a 49.9 ald} 39./ b 50.1 A
1.2 50.1 ab) 46.3 ilb 43.5 b 46.6 AB
1.5 48.3 ab 38.7 1) 40.4 b 42.5 B 
Mean 53.0 A 45.{) B 41,2 C 46 4 X 

P1 862 
1.0 4 1.5 al 42. 1 ib 36.6 aih 40.1 A
1.2 45.6 a 49.1 ab 40.0 ab 42.8 A1 
1.5 3 5.9 a) 33.4 A) 31. 1 b 33.5 B 
Meaon I 1I. A 39.4 A 35.9 A 38.8 Y 

/;,"+dlltlolll of ';ilth "1hl t olw,1t1' %%itllldhi ' t (h1w1 t', ' H i ,,llH owt~t,. , vluhlo tO ,, int clll Illlls 

(titn it cw;I hl t l t ,) mid rlhllp lli iti, ,n , ',. . /) ,, [hu i ii nI tihI r hn , ). ,. h1vi 

,,  , 
-I Im.c.,\cr. \ II it A l i .\ \.li it+ii!, . 0. in i ll sl-,ci. i,,.,cpt TFiiiiiii Nt. 2 ;it I 1.2-ii rto'-,l+a ',. ) ilid the. IA )nuld 1.2 Ill - 0).4 ,.\k,,.'n , ,'Ir,.C .; ii,.a l ',illillii h0 file lli2 ,_,. \'ICld fI r ci.lch 

cn li',ar, In ,addition. M,, ()l I11'd802 twillhI, 1.iI i . inl. 1.0 lli - O.5 in. mill 1.2 fi x 1.5 

The . I l t i i\ iiC, . l y t i 1,1 ht) 1.7I 1 t 1iik .NC. iali n 4 ; l I riiuil til fil v l iii.
 
i)iiii C i ll h i pl\, it.aulf, t l tait a i kCihILu(inm l IruilI
ll i.'c 

I\ (1)3 \L udvlllti t'l 11111i t111hhl iv, ii\lct, l iiii 'o l I t i p fL,, II.iatllc ll .. ;.1 
Sini 0.5le i ,._paiiin i l \kli. iil I ialt it,la ll,.huk 1 l.i iq si ~tIviiili., Ir-il. \vilh a let,h tl 
il fie itLt, l iiv5lilt liiit, iiiiiif~l totlid i 'li hlc. tillls ;11 It fruils mvkii uolaiit rk I 

IlUlIII.'i. kilid Ii. (Il vil. lli d qs4I rill .1111 ii/tCM i ut ,. iii.
ik"ulc i 

Tl Il)ii Ivsi,'i.I \\ it,hi i 'i hiilli n it l 1l I1i1:il.,fThtlile' a I I1,i fru. 11J 5li . HOuNitl i/c l 5 
Jill iucnivc, ~luu.iu,, Mid O 'I~ iAln2iill i;iiiii.i , I-01itel lc. l\od \ki. Ill Ililil i 
,,ltdti,,,rs.(iil tv,\IiI ;Piij ;, L. ' I ll NfL t A ICL'i"i t \C(I \i ilh k\ h.l lIt+\\X(2.5i '. Ait+ ,ilu t l uitllb _"ll,+ s , I)ll , inl)S)' -,i l l~"u,,,.i lhe +ii.'2is ,. ol ' t lhu i,ts l,. 'Ih .' n ith w M ,.',rt,' , (1 HiA1ukutilhI,, mio,.vi+2 + .'' ,hut _,r, t+ airkift.all; tmim m~tkcldh ,... d ,lcc \ iiIrtnil iInhlbei \\L''r 71. 11 

:fid Is. .t/i"Li ' ,N il clear rIn+ " M,,1 Ctt~ll ()1 11t11t ",l/C 10 1lhC'-. ',I)a,+Ill \\il, (1h',', .'tl. lhI ,,+O C,., 11 it ,i/t. )1
I

IPT 802 ,, Clearl\ l uhm 111;110 t l t . h1iCO'lK-_ Irtil (lai ht olfthel c.
111111 12 th1;11tihe. 10tdl 111\t11 o irklttahl1, 2 hua\riel ,.C\\hih t AI,,, IirkllC,, il( Iruik,. Thlisilitlh de+d tlllmm~ rU'lCL1 


li,.',,I N (111C,1t1).1hll ' ".llhtlICr ",i/,. (dl lte ,2rc.,uc I il ,,
 
SnI i f t ,.' ' it l.: LrlllIC; ,, in
n.u \i t,, 1144 C( 1)\la l . (i.k!.,) 1:1111 lphi.tlei',.'r)I ithm 

'iiilai i )aiulnht tld i il I llil i l 1l. Ill.'l(ilrC. he , IL t \\u', rl a 1.5 Xhi) plai e_'alc iil 
0(.5 ill ,, l t~iIii atill life oldiic i ,, lM. (NI 103. I"n 1l,. , tir i, c ltli\a . I ,,life 'ik\ciht pel
plait \%;[', )! iLIv lat sduu Ipli spaciel s Iat \ d ih01 ,, ,.i . hiiI'lss CLIILAt . \m1uk.'abl, \icld 

S\% c 1I (hl LI I lCi les,ii, i Ipil,,r ial Ii Ihi alhihli al 
SiiCCItIleLi' i'.5 i 5 2II 11 lan1;lt \601 ~i 11\W iiie 51 

spave re.sq ired',+l. ir wou, l l l olNlit cl Opicingi m(IL ihi',L. tliL 5, iILwt (1 .5 i (.5 I . l'.he
widest acceptable 5liiiluq, alL I .2 fi • 0.4 ainl 1.5 fit x 0.3 fi lI' lam n NO.2 and "NI 103. 
Spacings ol 1.2 il . (.5 Iii and 1.5 in < (0.4 iii did not gcive sit-nilicanllys h(w' \OLids lhan ch ,.r 
spacins fo.r I1 802. 

http:airkift.al
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Conclusion 

Yield rcspinises olproccssi- tolilato cultivars to plant and iow spacings ;11"eepect."ed, ind thcse 
responses Iliav 'ary with cullivars. No clear 'cspl)iscpallcrn fiifuit si/e wIs obscr\Cd hothe spacings
ralgile froni I .1 111x 01.3 in1lo 1.S iII (.. Il. Fruit nuniber and \\Cighl per plant increased nriorCwith widei plai ,pacine1s thn will d\ill)eilhr ,pacini, bt tle . icld inciie"l" %,ie less than,1low 
proporliolal to the addilionali SpacC FCllired. PT 862 \%itas least by spa1.u leille ad Widestspacing of 1.5 ii > 1.5 in cansed sieiiliciintly lower yields. The widcl acceplable spacirigs of' TN103 (the highesl ,iCldin,.,an)od lainali No. 2 (Ihc lowest yield c were 1.2 iinx 0.4 In and 1.5 in 
x 0.3 1ii. 



Garden Program 

Worhl tren!s in food production and InalhntritiOli snggest that even though rood production is 
increasing iii many developinglnalions, malnutrition is also 1iCreiiCiiie. In manly instances mhanutrition 
can be controlled if the malnourished in rural arCas ol thsc nations can learn ti grow nutritious Coods 
around hei hltluL.Sholhl. The AVRIC)(" garden prograili iS dCSilCd to raise the nuLritional Status of" 
People inl dCOehlnn' countries through research, e\loplment, training, alld extenioll of varioti 
appropriate 'gardeningl technoiogice. I toie, school. aiid iarket garden tch no gieS hive been dtlCChpnedi 
at AVRi)(" over the last fIiiVanar siilli litlitioLui and Ciraling crops.illcolie-e 

)uring the I984- 5 ,casoni AVRI)( continued its gardeninii rc'w rch ald trainiig at AVRI)C. 
Three years ago the hi ic ardtliiie Ichiilie transrred to l'hliland, which inlitiated a pilotwereliu 

garden prolject alloii2llsmall- rartil fuilics illa rural ar a 10(1 kiii troii Batigkok. This veal T'hailand 
took over the pi0cct dlld to ly'C ollier iliilcS. Gaiidciilihas"also bCCCXtetidnd i! i11orc extensively, 
incorporated into the AVktD)' tailaiiin pro'grail with additional IcCItrC ;iiad hands-ont c\ )CriicelCC 
lor training scholais inthe linkac.s betweeti iod. ilntio! alnd aricultulre. Finally, mitore research 
Was initialed On a driland LalLC that ]ilthe lloteitial of01roducinl gleihem yields Whl c Usitng less watCr. 

AVRI)(' Will Cmniiiiti 1tnu iduct gardeiii r e rch and tralit er the tecl ohchies and research 
results to al'as of, thC world whecre such wlrk canii be of bc;iolil llins hive bcei laid to initiate ill 
tnhnesia aiild tBangladeshl the saic gardlitlil aclivitic . that have bcti sutc'ssl'l illThailand. Th 
59 cropi researched iii the AVRt)(" garden program tis year can go al g way to ard raising the 
mnritional status and the quality ofllife inl dcvlhlilp nations (Tablc I. 

School Garden 

Introduction 

Garden vegetaIls Cai provide a significait percentage of' the illicronutrientS i'quhIred by
schooblchildren as they progress throlih stages of growth. A school garden could iiake nutritious 
vegetables available o"the uitiches of schoolf.hhildrCul illdevlopinil nations, and it could also CxposC 
theni to,gardeniiig and H)tie variety of tasty things ihat can he gr w. This research aims to develop 
a sclool gairden that ctns an iliterTol Cultinrally acceptable vegetables that will provide 1/2cup if cuoked veetile. (mlroximil 113 g' daily to1at !Cist 10) schoollhilhICnn throughout the 

y eamr. 

Materials and Methods 

Iour ieasial gardens (tmg.I ) we re plailndeu f il iece m ber )84 thIoigh Ni wvemher I985. Garden 
siac wn.t().x IN in with Iw vle ised beds 1( i x 1.5in x 25 ciii. A cotiiercial basal lertilizcr 
Was applied in the egillilg of' the 'euar ildl coll)post inlin\was applied puerio dicatlly thereaiter. Tlhe choice 
of vegetables grown Wa\ ha ed Oitl seaolll adaptability., nulilioiial value, andCuiltural dcceJ)tabilily, 
easy ianlage eient.Apprp riate ciil inallitCliltnt i-iiccdtiircs were cimplioyed, such as iiiiitmiL tise 
of' rlesticides, hand weedint , Mianual ielnio\'a.l o1' iisects., and the Ilse o i0' tsquii itotiig over the
cr1l) beds to control air-borne insects during the early stages of crop developieit. 



Table 1. The 59 crons grown in the AVRDC 
Common Name 

1. Amaranth 
2. Basil 
3. Bitter gourd (Balsam pear)
4. Bottle gourd 
5. Broccoli 
6. Cabbage 

7. Carrot 

8. Cassava 

9. Cauliflower
10. 	Celery 

11. 	Chayote 
12. Cherry radish 
13. 	 Chinese cabbage 
14. Chinese leek 
15. 	Ching-chiang pai-tsai 


(spoon cabbage) 

16. 	Coriander 

17. Corn 


18. Cowpea
19.Cucumber 
20. Eggplant 
21. Garland chrysanthemum 
22. Garlic 
23.Ginger 
24. Hot pepper 

(bird chillies. cherry capsicum) 
25. Hyacinth bean 
26. Ipilipil 
27. Kale 
28. Kangkong (watar convolvulus) 
29. Kohlrabi 
30. 	Leaf beet 
31. 	Lemon grass 

(citronella grass, geronium grass) 

Scientific Name 

Amaranthus mangostanus L. 

Ocimum basilicum 

Momrrdica charantia 

Lagenaria siceraria 

Brassica oleracea var. italica 

Brassica olerecea var. 
capiata 

Daucus carota var. sativa 

lanihot esculenta 


Brass;ca oleracea var. botrytis
Apium graveolens 

Sechium edule 

Ranhanus satwus 
Brassica campestris subsp. pekinensis 
Allium odorum 
Brassica campe ,tris var. chinensis 

Coriandrum sativum 

Zea mays 


Vigna iinguicL"-'s- subsp. unguiculataCucumis sativus 
So/anum melongena 
Chrysanthemum coronarium 
Allium sativum 
Zingiber officinale 
Capsicum frutescens 

Dolichos lablab 
Leucaena leucocephala 
Brassica oleracea var. acephala 
/pomoea aquatica 
Brassica oleracea var. gongy/odes 
Beta vulgaris
Cymbopogon citratus 

gerdens, 1984 to 1985. 
Ce,.imon Namc 


32. Lettucp 
33. 	Malaba, Spinach 

-M!!-: ar-nightshade) 
34. 	 Malunggay 
35. 	Mango 
36.Mungoean 

37. 	Mustard 
38. Okra 
39. Pai-tsai 
40.Papaya 

41. Peanut 


42. Pumpkin 
43. Radish 
44.Rape green

" 
45 allot 

4( ,-.,ake gourd 

4t. Snap bean 

48.Snow pea 


49. Spinach
50. Sponge gourd 
51. Sweet corn 
52. Sweet pepper 
53. Sweet potato tip-i 

54. Taro 

55. Tomato 
56.Vegetable soybean 
57. Welsh onion 
58. Winged bean 

59. Yard-long bean 

(asparagus bean, 
pea 	bean)
 

Scientific Name 

Lactuca sativa 
Basella alba L. 

Moringa oleifera 
Mangifera indica 
Vigna radiata 

Brassica juncea 
Hibiscus esculentus
Brassica campestris ChinCarica papaya 
Arachis hyoogaea 
Curcurbita moschata 
Raphanus sativus 
Brassica napus 
411ium ascalonicum" 
Trichosanthes cucumerina .
 
Phaseo/us vulgaris L. 
Pisum sativum 
Spinacia oleracea 
Luffa cylindrica 
Zea mays L. 
Capsicum annuum 
Ipomoea batatas 

Colocasia esculenta
Lycopersicon s'scu/entum 
Glycine max 
Allium fistulosum 
Psophocarpus tetragonolobus 
Vigna unguicalata var. 
sesquipedais 

00 
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Jun.- Aug 
loo (hot-wet) ---

Mar-May Sept- Nov Fig. 1. Seasonal pattern of AVRDC 
(cool-wet) (hot-dry) gardens, Taiwan. 

Dec.- Feb 
(cool-dry) 

[dible yield was rccordcd lor caClh vccahlc in each planting period. The vegelablcs were also
analyzcd hy AVRI) for their coltcnl of' protein, calcium, iron, and Vilanijus A and C. [he amount 
that I/2 Cup )O VeCthlfils could contribull tile reconnended dietary allowance (RI)A) ofto daily 
a 10-vear-old schoolchild was also calculated. 

Results and Discussion 

The yield a1d nutriioal conlribulion oll it reprCsenlativc school gardeln (Seplemer
to November) arc shown in Table 2. uri hL . arn prolucCd daily y'ields rancinl fromn 
7.8 kg to 14. 1 k2g ilhlan ave'rla"c 1 1. kg. (Table 3). I ca, v the (irdenrains durin- lh Ill iCriod 
reduccd the averap. icl. Nvet lhtl,s. the school 2arl1en pIldUced an aerae ofl9 hall'-cup por lions 
oI Litlxilious vctectable's daily thtroIlioh1tut tile yCo. Each ldffCop po)rtion could prov ide a schoolchild 
with sigilificaitl )eTrclnlag-Cs his itoi and Vitalmin,, A andIof RIA l) r ' (Tahle 4). 

Table 2. Yield and nutrient contribution of School Garden IV, 
September to November 1985. 

I (dfl I(hh1le I lr1(', Ni il w iilYw(!I(/Diy 
Crop Yiel((kg) Yeld, Ii, ,llil l) ln(ihtli iit), (:IllIlllll VII A Vit.C 

Day (1, (,) (1)0n ,r.) (11 R ) (l1g) 
Amaranith 
Bitter gotitd 
Broccoli 

Cauhtlhowelr 
Chi3il(:l I)Ii), 
tglhro 

K;ile 
Kanr kong 
t(lefbeet 

10lh","( 
MusIilI(I 

Okla 

P 750 O 
t I t t 
16 80 ) 
t M1() 
/'.')))i1 
55 00 

)0 

69 50 
25. 10 

(G;190 
1 15,(;0 

59.8 01o 

.()10) 
" 1:22 
0 ) 1 
0 t)() 
OHO1080 
0.60,2 
0 08 
0. i61 
O 216P 

O /.16 
l /O 
0O 5/ 

9 06 
( 0()2 

h 5 ) 

, 
. ') ()f0: 

tO 8 .6;46 
"0(1(S().o!) 

13 q;:' 
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Table 3. Contribution in selected nutrients
 
of the AVRDC school garden, December 1984 through November 1985.
 

Edible 
Yiel/Day (kp,) proteir 

Food C0o1po tS0on Il [dible- Yield, Day
(g) iroti(rug) C llJillillig) Vil.A (/g.0M ) Vit.C (11ig) 

Garden 1 
Garden I 
Garden III 
Garden IV 

12,206 
14 127 

7.899 
10.372 

231 14 
29 1,23 
173 13 
206.0/ 

,139.6 
612.8 1 
291..1 
304 80 

1 611 61 
11 16 
()039 0 

12:76 91 

3626592 
1 5531 80 
1 /981 26 
::3883 4() 

(3963.35 
6539.22 
341'2.93 
5327.96 

Average 11.151 227.64 -12/ 20 1365205 30932.37 5575.87 

Table 4. Percentage of a 10-year-old child's RDA contained in 
1/2 cup (113 g) of garden vegetables.' 

Protein Calciumi Iron Vitamini A Vitamin C 
(-) (11g) (11g) (j0g.RE) (111g)

RDA for a 10 year old 38.00 650.00 7.00 575.00 20.00 
Contents in 1/,) cup

vegetales 3.23 92.17 6.16 333.23 57.00 
Contribution 	Ii) 1/2 
cup t(o the RDA of 8.50 29.56 88.00 57.95 285.00 
a 1O-year-old ('') 

Source Food ,md Agriutltiire Orgaiiiitiron. 19/4 1war l)(ik on hlitii itlltim r ts FAO.rjiil Llr (lCrlen
ROllIe In 19,.1 I-98). 'chool gar(feo produccdI 1 115kgt; i, tis t ates to 99

tllici 
 vegetahhl; per day: 
1/2 cip ,i W)',er re'riterll d ietry 11Iowml(., IIA 


Conclusion 

In 	 the 1984-8 5 scasom the AVRI)C school g,'arden produced an average daily yield of over I Ikg of ve!.Itables~e, CIugh half-cupr) portiones 1or 94 schoolchildren. This type of technology is suitablefor transfer to developing countries whcre Children froin low-incomie families can be provided with 
ntritious vegetales to agienlCt thei rice-box lunche, at school. 

Home Garden 

Introduction 

Tie AVRI)C' lonie gardens are d..sivned to contain an intercrop of nutritious vegetables (alda 	 few frnits) that are culturally acccplahle to people in selected developing countries and provide afamily of five (Iwo adults and IhlrcCcildren) wilh reanahl ,
percenlages of their daily recoiUend.h.,ddietary allowance (RI)A) fir calciun, iron, Vitamins A and (.%pis 'nicastlrable alolnts of' proteinwhich is generally not expecced o he si*riifcart. Ih quality froll dark, grce lalIoCVert,Iliproteini
vegetable.s is very 0ood ald its addition in the diel can increase the hioavaihbilil, of prolio iloll 
other suuorces such a;sgrains anrd leI-,rrtics.

I lonue gardell have bccn develored at 	 AVIMC)( li Indonesia. th. l'lfilippines and lhailand. AViltanin-A garden hi, hecir developed to (l.ltonsilrale h>r,l1tcih (f lhis tntrient I (deficient in dietsof Iluiy peoiple inl the devehpirng wrrld) Can he produced illa sirall garden of'culturally acceptable
plants. Ar i thian garden was also rcsercheCd 1f1'oIn 
growing in bnxes and pots. 

Itn see if adequate y'ields can hc 0nblaincd vegClables 
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Materials and Methods 

In the Vitamin-\, Philippines 'I laland n1. .ardens,and. 1 s(IOhisj a culturallv acccptabhle intercropof veect-Ies amd a few fruits werc planted in 4 x 4.5 miiplots consisting of 'riee raised beds (4 il 
x 1.5 in N25 cii) per lot. IlerFhs. spices. :uid cliihilbn \e etablsC Wec Ia iited arnitld tle edCes
of iaden hets ;Is feil l c'op,. achTOt I O" Ii0 art.e ' olni \';.,Iitcdp l .times durine Ille year
ill response t the ,,li t s omtal cliaiir,,s in the A\'RI)( I rvI llfell[.oi 

Lim -iipItit ,ao it itii, 1'appropriate iicii(ti tiltiprI)O\\ Lii. ljI;iliCi::( il all i titji, such as Imnd-
Wee'¢dije, illlltlill ills L d iiii\ l t ice'. striM i ).Il. ii a'I'isatilif lihs -Ilil.-ii-lO ",ih lal the early 
stages if g iil' 0\II tlt plalits ho]]] ill li HIC . .illC 

lilrilIIL le itlll r1i\\ inc perids,. (ih1i \5 CH ife(tdCr ICid tiltl .\ lI tt,.'f A=I ) ill ctLh C;ICIIi arden
Salilple (i cai I.rtIop '55Lie itil \/'d IM t1..uIt Of Ilk' ike c s I'l icituhiiti-iiitS: prl ill. calcillll, irill.
and Vitmniiis A ind C. file RI).\ ti a ir li\ t01ike ssi t,i iticl 1t1011 liit.'itir ('ahlt 5: anilfrom tiS, dii. Ilk' iCI'C nta i ti RI ).\ l't il;i l,., iii i tllii'., tilIke \k&, dct h iniii ot e;clh clopanid cardit 

Table 5. Recommended dietary allowance (RDA) for a family of five 
(two adults and three children, ages 1 to 12).' 

loteirl (ifllilm hrl Vitaiiiit A Viti Iin C 
,)(r ) (rog) ((1.11g) to:lg)

Father .3/ 150 / 750 30Pregnant motheir 38 I 0() 21 /50 50Chlld (age 1 to 3) 1. 450 7 250 20Child (aige 1 to () 20 450 300 20Child (age 10 to 12) 38 650 7 575 20 

Toital 149 3100 4'9 2625 140 
/Sotirc;e food( ,iod( Agoc{+Illill ()r i l/;llmlion P !i,l. , on htulmmliindhI)o(ok limtritmlml rte(jiir- m +nrls. FAOQ 

Results and Dscussion 

Tlie i..id ainh tlititittlt cim ptj sitiiii 01 iss a 

maiI \ianiin A (ecciicmr to clhrtlir 


the ,i.' jis .r", ili l rI)rl-s itli\ i le (lm ihd)
lrteiit a arc stlmn in 'lales 0 imi 7. espect iv l. Tie iciico.lillilillltH froitll oitll w ",l l', ()I 1 tl 11 1 '(- O'p ;tl'l I', ',tlllIII~i _1C(I11)"',tbhIC ,S. [HIC Ot)t ltl of,"1.ll
 

lhe iuitlC sI,ill Ill L;1I4t1I, 011iic hCt 8.lntcl li ) 
 .cli5'l IL.fiClI;iiC. I)ail. IMIV i kept b"IS \ec pImp t,,,l. letweci0.8 ki, ;jitu 1.2 k,- to foiMs id+ iCii',t It.' \iCIM , ;illd ',till hc ;dIlL t ui. i lS iL';iVItIL2 i+.i nuist asIt..rtili/cu iiicnditim, N it itiimi ctirliti tito (di cactl i tItl-1 htiilhe RI),\ t1 t tlil 
a 

01 Iti\. \w , ver
"t0(1 ho ito ndI \'ii lins' .\ tit ( . tld ,Lit,it ihlci lr -;,iuII ;mitlIIILui. 

Conclusion 

'lihc \,i ll ii, it ii;tllilinill tm ptits fir I984 85 iClecLt lil.- \ ;atle of aIsiall homei gllde to i f iiily0i lve ill a hev loiipn comltrN. All inii r ,ssivLainltiunt t s,.lctl nuitricLits were iotliisllitly prodliced
by the.Cse 11aid.t,tii 1ttiitIlL \Wir.tth 

Urban Garden 
Introduction 

Iulaltion shl'Its titWard Mti urlbniff tiitn il . ..hvltpIu cunlit.,sCou ies a .reater denliad foragricltlial pr(lnlctu ill Cities and1(+towns. As dl'rtand ttr such tents as sh v'eL'ell.ahles iII:ISes,s,,
uiftent will the prices, thus, making it difficult for low-incoiti urban d\%ellers ht af'loil them. Ir lhese 
people canl grow soie ofI tleir t wiwnvg'taleLl'Snill L-iliimies, the2 aIeaIL Stu)llv ctldh. be illade 

http:of,"1.ll
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available. This study was conducted to determine which types of garden vegetables will grow in 
containers and how much ol" daily yields they will produce. 

Materials and Methods 

A selection of*short-root l veLrlablcs were phintued ill ei-Iht wooden boxes, 115 x 35 X 15 c..
Tihe area of each box was 0.4 1- or a 3.2 ill total. Boxes were stacked in step-wise l'ashioi on a
INtl Irame to ice'ive eqll] alnd IIIxlllillilllisunlight and lake up atriniinull of grounld space. Crops

\were replanted alter each ha+trvest. with each box planted live to eight times duriing tile year. Compost
was used ats le rtilir. Ilrsecs ail weeds \krc removed by hild. \ few clirubi r.g vegClables were 
also grown ill pots( o11d tile grup "I e'xes. 

Results and Discussion 

F: vields itd nlt[iitioril outpuit oltlre crops .4i\11i 11;1reI)rese t'l 

lo Noi, cmber) is hslio\, 11!11 liabl 9. [tlieuran hrtni1C garlen I)oduced In avera ,l o'fgu 


itlli VC urbn ardRCn (SC)~trber 
().22 kg- per da+\,

of nutritious ve,,vciblcs, v,ilr 244 lhar iririis the ear,. rhe rirtliorril coritributiorl to'the dailyv
IecorrMiLridCd dicl.\ llowa,;ince RII)A) (1l at 'ilil\ of l ivei, riot signific:trl ill un\ nutrient, except
ii Vitaminrir (Table 8). llhotrh tIre '. IS wrV riot iiupr,,sive CorriMparud tot 4 ' 4 ill home oarde
 
they th pro\r'ide sorithritr for tIe urlball p oil.
 

Conclusion 

Art urban gatdeu growing nutritious ve etables in eight wiuode bioxes totalliug 3.2 m2 imrarea 
was studied. Yields ard trutritioral Oltputs were recorded. Results showed thra this type of garlden
carl yield 0.22 kg ol uttrilious vegctahles daily, with 244 harvests tltou11ghou1it tIe year. 

Market Garden 

Introduction 

As uril lrnrtrlltiiirS ir.rIase.' in leCv.l)nu coumnrites, aid tire deulraid ltir vee tlibles beciolrmes
 
greater, peri-urbarr inlcas (rural areas that sir'rouil tll'ball cenlIers) could be hut illto 
 lse by producitig
some ol" tIe vegetables. Small marirket areit-HS, such as the type seen 111Men' Tiliwirv. Could plodue
tie vcgetables oil i dally basis to iret urbaln deurird. This study ailired to de\lop t gardeir thaft
cart be gr' n by tire rural pr in peri -urball areas t1hat Will r)hlUce'criouh cash l'tel costs to illcrease 
a arl ily's irrriurC Sietilicarttly hy 3()'.. 

Materials and Methods 

Market prices publishled mmutlily fior selected vegclables during Ileehpe' os ycar vere .tnalyzd
ti see Which VeCetieJs trright coruirarrd a goord price. lihe mrost prorunii of'thl'ese were grown itt 
a I(1 "42(1 ni Itlt cons;itin of 13 ralised heds (10 nil x 1.5 li X 25 cm). l.urw-irput irtrmgenent 
pInctlures were prcticed (C.. I)estiCides ercianrritLirr use o lid commrrr l'ertili/crs). At harvesttile tile vegetables were sold wholesale at local irirkcts. The yield of each veltrble in each scasonal
gn'der, the corresponidirg wholcsale market price. atud the gruss mmrrary return per kilogran were 
recorded for tire year. 



Table 6. Yield and nutrient contribution of Thailand Home Garden III. June 1985 to August 1985. 

Growing Edible Edible TimesPlot Crop Period Yield Yield/Day Harvested Nutrient Yield/Day
protein iron calcium Vitamin A Vitamin C(days) (kg) (kg) (g) (mg) _ mg) (jkg.RE) (mg)1 Basil 92 2.65 0.029

Lemon grass 92 
3 0.96 1.39 92.80 217.50 7.8333.6 0.365

2 17 6.42 1683 424.97 511.0Rape green 76.2128 2.25 0.024 3 0.50Amaranth 1 39 34.56 99.12 11.5066 1.67 0.018 4 0.543 Lettuce 0.85 52.38 49.14 9.5432 2.85 0.031 4 0.53Pai-tsai 2.11 28.52 138.57 7.443 1.0 0.011
Rape green 1 0.20 0.53 16.28 19.58 8.1434 2.05 0.022 3 0.46 12-4 Mustard 52 31.68 90.86 10.543.51 0.038 4
Kangkong 0.91 0.76 67.64 119 0 43.3265 1.38 0.015 35 Amaranth 62 0.45 0.90 17.40 49.05 7.205.08 0.055

6 Broccoli 
7 1.65 25 ,5 160.05 150.15 29.152 1.5 0.016 1 0.48 0Pai-tsai 3 5.60 37.28 7.9477 1.22 0.013 47 Kangkong 19 

0.23 (.52 19.24 23.14 9.622.4 0.026 3 0.78Mustard 1 56 30.16 85.02 12.4879 2.35 0.026 4 0.628 Eggplant 54 0.52 46.28 81.90 29.648 2 0.089 14 1.25 -629 Lettuce 5.34 73.87 10.5020 2.8 0.030 4 0.51 2.04Ching chiang 27.60 134.10 7.2070 1.53 0.017 3 0.43 0.58 35.36 67.66 14.57 

Fence:Tomato 1.25 0.014 2 0.13 0.07Ipilipil 92 2.38 15.54 3.2820.7 0.225 6 15.05 16.38Taro (tuber) 125.17 1593.00 113.8792 3.1 0.034 1 1.27 0.36 18.61Sweet potato tips 92 2.3 1.00 
0 1.700.025 2Cucumber 2.86 34.43 31.25 11.8492 2.95 0.032 5 0.13 0.10 4.48 0.80 2.21Welsh onion 92 0.7 0.008 1Bash 0.12 0.10 6.90 25.8692 0.43 0.005 1 3.090.17 0.24Yard-long bean 16.00 37.50 1.3592 0.55 0.006 3 0.17 0.11 3.06 2.00 1.68 

Totai 108.02 1.174 103RDA for a family of five 34.96 78.18 1306.89 3653.59 441.84
149.00 49.00 3100.00 2625.00Percentage of RDA contributed by garden 140.00
23.47 159.56 42.16 139.19 315.60 



00Table 7. Yield and nutrient contribution of Vitamin A Home 000Garden I, December 1984 to February 1985, AVRDC. 

Pie" Crop 

1 Spinach 
Lettuce 

2 Pai-tsai 
Lettuce 
Mustard 

3 Ching chiang 
Garland chrysanthemum

4 Lettuce 
Rape green 
Garland chrysanthemum 

5 Lettuce 
Mustard 
Pai-tsai 

6 Lettuce 
Cherry radish 
Carrot 

7 Mustaro 
Garland chrysanthemum 

8 Pai-tsai 
Fence: 

Growing 

Period(days) 

12 
70 
57 
56 
27 
34 
22 
12 
24 
58 
41 
42 
71 

5 
73 
90 
67 
61 
59 

Edible 

Yield(kg) 

1.77 
8.61 
8.81 
2.00 
1.40 

10.55 
.36 
.65 

3.77 
3.18 

.91 
11.70 
5.29 
1.26 
5.24 
1.00 
9.84 
2.48 
9.81 

Edible 

Yield/Day
(kg) 

.020 

.096 

.098 

.022 

.016 
.117 
.004 
.007 
.042 
.035 
.010 
.130 
.059 

14 
.058 
.011 
.109 
.028 
.109 

Times 

Harvested 

3 
3 

12 
4 
1 

11 
1 
2 
4 
3 
3 

19 
4 
2 
6 
1 

10 
4 
7 

proteri
(g) 

.52 
1.63 
1.76 
.37 
38 

2.93 
06 

.12 

.88 

.53 

.17 
3.12 
1.06 
.24 
.58 
.11 

2.62 
.42 

1.96 

Nutrient ':eldDay 
iron calcium Vitamin A(mg) (mg) (,g. RF) 

.60 18.20 108.60 
6.53 88.32 429.12 
4.70 145.04 174.44 
1.50 20.24 98.34 
.32 28.48 50.40 

3.98 243.36 465.66 
.11 3.04 17.52 
.48 6.44 31.29 

2.44 6048 173.46 
.95 26.60 153.30 
.68 9.20 44.70 

2.60 231.40 409.50 
2.83 87.32 105.02 

.95 12.88 62.58 

.23 15.66 0 
.23 3.96 178.97 

2.18 194.02 343.35 
.76 21.28 122.64 

5.23 161.32 194.02 

Vitamin C 
(mg) 

8.26 
23.04 
72.52 

5.28 
18.24 

100.27 
.68 

1.68 
20.12 

5.92 
2.40 

148.20 
43.66 

3.36 
24.36 

1.13 
124.26 

4.73 
80.66 

> 

"S 

Snap bean 

Pumpkin 
Taro (tuber) 
Kohlrabi 

56 

62 
90 
49 

.74 
3.52 
1.14 
1.34 

.008 
.039 
.013 
.015 

7 
3 
1 
3 

.25 

.23 

.49 
.39 

.10 

.28 

.14 
.20 

2.40 
1 28 
7.1 ! 
7.80 

2.40 
152.10 

0 
50.00 

2.24 
2.12 

.65 
10.20 

' 

Total 
RDA for a family of five 
Percentage of RDA contributed by garden 

95.37 1.060 114 20.82 
149.00 

13.98 

38.02 
49.00 
77.60 

1395.83 
3100.00 

45.03 

3367.41 
2625.00 

128.29 

703.98 
140.00 
502.85 
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Table 8. Results from four AVRDC Home Gardens means over four seasons,

December 1984 through November 1985.
 

YI eld/DIy P12rcentage of Contribution to RDA' of a Family of Five 
(k) ) oI! Irr11 CiIrICLIm vtamin A Vitamin C 

Indonetla garde l02 1,110 12 39.00 106.65 322.42 
Thailand garden 1.20 20 26 108. 1 39.76 128.81 376.43 
Philipptr.iglir{ieni 1.1 i ( 21 82.2 3812 100.64 377.83 
Vitaiin A g,irfvi 00 i 1.3 73 89) 41.04 107,50 39 1.07 
Urbain hmilt iPoii 0 22 3 36 18 6.5 968 27.60 93.16 

If cco(llmirll 
 -0 d"P~ 'ilrv lF' ,,fl
 

Results and Discussion 

A' illlliilit\ o 1 diILi'll. Il1M illdICli itl ke ,ol illrkci(llill lm e;l',rl;ll SlIi,%Cmd IiiC IWil I .X(5 

tlii~ilil\ \ 'clahle IIAblC I1I).iTL'\i',il ih th l 'iite'ili;irkct price mit NTS!8.3(r6 f1US$459j.
 

co i ,f N'ISI,508 ire iilr aiden 
ini;i(l !net.I fil li i 'icili to Iibii of N T I .,8S8 If 'SS-423). I.abmur c ts ;are iotillichlrl'd tlldeli 
ihCelssiilijllll ti hli i i\ liu Cii hliild III ila llare s ilclmd L loiligci ilic5 

I)CduIllii ' iCi~l l i\I c'el\. eiiriliiei. iiC )si l t .. f !WSS37.7)f. Cl 

il i mc ailr
 
li1iilii)lh\Cd.m\u I ( 1IhCllUn, Nlli\\ i
tIhi \ ill sillnl\l Re'iulr1 h;1tIh Ie lc le;ilrdei e;iLii i l leaseithe 
iliili liimliiiil( t ipoi ll :i1ihillil h\ illU)Icll i" . J)irm.l oiLi he I re'ri h\ sClii,,iii Ilh li. ii.;e IbJli ,etI 

IC IMl(it l iiQ'cll\ I , hi' LmliiLl . iiOil,Wil ,ml lii limm'L,ll( isin ihC CiSC mntilre R
\ .h\VRIeAV iarit 

Conclusion 

[lie IlialklctJ;ile ii mliieMCL-l I.S0n k!- (I riaikctl qtialltm se,'tClllCs diuirinre tie \CMar. l)ethiling
 
Cmiiasli file' ir i nirmiduLi \\ liW eL.Nll rimlil(il* I ;SS-123. ilIili..U C that Cnllui rCidiil\' iliCeISC
C'ii 


Ile IiIC rnllCei) Ii iiin a iies ii i' li cm iiiiimss\IiiuIllra\ ilindricc \Cirly liiiiselhild ilirrllie 

Permanent Composting Beds for Dryland Gardening 
in the Tropics 

Introduction 

I)r. 'his Steam. ,iircr ,VD )',(il lrierbi0oliSIr. Cindiicld fIeasihility tests on the use of 
in g1nileltl's jcids wilh Ic'ss watell thanpeliallent eiiinOsliri bCds ullrie aS :I\ii\of priiuciihl' gioid 

retiuire i lii em lauesis iiliiill, nii 1 irtleCi. l'llo-C hiese cbds llm r roarie Ihliat 
dilThreiil c;rl iuttiiimnpcii mhI(s l:N I hii each Ieo. Thre \ieCCeld iesiilis Ia staiyI' rCleiC if pIinl 
liiiIll'ii iser i n, ll'-' si. thui . Stlli 

i if iinlerial have 

*i llSil. rI Ill 1i;i\i1ii 1 IhL.
 
,
beds irliiili~l\ 30o1d \l 

catpiihililics. ihCeC b dl olI.c ild the';1 OhR\ 

lecaCiSC IlieciiOiiki i i 253ff cl hexu ha2e ate0retrirun 

h are' c'lliIrlclCe caniibe- ildilitiieic1d wilh the addliioln ol 
iruuSIlollhd iur;iaic ws i' d irrImiuldillll ll ater s neCCL!d. '1iis Studs \as ern)idhuIIctd to eoirpallre;Irall 
yield aid VIfC is beICs Il ptIrIIIIarlirt CtMlpontil arid sulkel IbCdl. SIIkenll IbCS aIIe usedlIiolirlllail5 
in IC dri, esS i 1,d Ic1irrh rirtu, aiCin\ iter.I hex ;ilee n iilill Iatl hCds Willi rIaked Sides to 
keep waitcl Ir ilnii iill tff. 

Materials and Methods 

hu(tll1.8 \ 2 III plhot" w'ere Ctlll(l'Ulewd, Iwitor crrlltiil beds and two or0snil1ke1 heds Inw 
use as clieck pho.i Trle ulis were ct rllrcled in a clltirlled clivl\irilliell cmnrrsistitngil i I(illsilucent 
ia Stic iol over ai.d area, wilh ilLsiic sliclinilaid over Ile area before i ill' dirlt waS added 

to raise he beds well above tire norirrally high w;ell l'bleAV IR'C. Tle lour iIls were huill oil 



r'.) 

Table 9. Yield and nutrient contribution of Urban Home Garden IV, September 1985 to November 1985. 

10 

Plot 

1 

2 

3 

4 

5 

6 

7 
8 

Crop 

Amaranth 

Ching chiang
Mustard 
Rape green 
Ching chiang 
Rape green 
Kale 
Lettuce 
Rape green 
Kangkong 

Mustard 
Kale 
Pai-tsai 
Chinese leek 
Pai-tsai 
Amaranth 
Pai-tsai 

Growing 
Period 
(davs) 

6 

47 
41 
35 

4 
34 
52 
24 
39 
32 

55 
19 
49 
91 

13 
41 
37 

Edible 
Yield 
(kg) 

034 

1.55 
1.44 
2.57 
0.31 
1.12 
1.20 
0.43 
3.01 
0.82 
2.57 
0.46 
2.09 
1.55 
0.99 
0.77 
!.10 

Edible 
Yield/Day 

(kg) 

0.004 

0.017 
0016 
0.028 
0.003 
0.01 
0.01 
O.Oc 
0.033 
0.009 
0.028 
0.005 
0.023 
0.017 
O.-7. 1 1 
0.008 
0012 

Times 
Harvested 

2 

4 
3 
4 
3 
3 
2 
1 
5 
2 
4 
3 
4 
4 
3 
2 
1 

protein 
(g) 

0.12 

0.43 
0.38 
0.59 
0.08 
0.25 
0.31 
0.09 
0.69 
0.27 
0.67 
0.12 
0.41 
0.51 
0.20 
0.24 
0.22 

Nutrient Yield/Day 
iron calcium Vitamin A 
(mg) (rig) (pg.RE) 

0.19 11.64 10.92 
0.58 35.36 67.66 
0.32 28,48 50.40 
1.62 40.32 115.64 
ri ! 6.2- 11.94 
0.70 17.28 49.56 
0.43 30 29 32.50 
0.34 460 22.35 
1.91 47.52 136 29 
0,54 :0 29.43 
0.56 S9$ 8820 
0.17 11 65 12.50 
1.10 34 04 4094 
0.37 -479 73.61 
0.53 16.28 19.58 
0.38 23.28 21 84 
0.58 17.76 21.36 

Vitamin C 
(mg) 

2.12 

14.57 
18.24 
13.41 
2.57 
5.75 

14.95 
1.20 

15.81 
4.32 

31.92 
5.75 

17.02 
5.95 
8.14 
4.24 
8.88 

Z 
Z, 
-u 

X 

-

Plots. 
Yard-long bean 
Sweet pepper 
Broccoli 

39 
10 
80 

203 
0.11 
3.78 

0.022 
0.001 
0.042 

10 
1 
4 

0.62 
0.01 
1.26 

0.40 
0.01 
0.3A 

11.22 
0.12 

14.70 

7.33 
2.92 

57.86 

6.16 
1.03 

20.83 

Underf rarme:
Pai-tsai 37 1.15 0.013 2 0.23 0.62 19.24 23.14 9.62 

Total 29.39 
RDA for a family of five 
Percentage of ROA contributed by go-den 

0.322 67 7.70 
149.00 

5.17 

11.79 
49.00 
24.06 

445.09 
3100.00 

14.36 

935.97 
2625.00 

35.66 

212.48 
140.00 
151.77 
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In this 

alti( interactive etlects between plots, we.'C L01ri0rolh.d.
 

this raise I area wilh IrCnches, I III d'Leep. to se.Tarate, th' IiMIr I)lot,,. mnner, rain. grondwater,. 

Table 10. Yield and profit of AVRDC Market Gatdens, December 1984 
through November 1985. 

Mmrkhtaihlf Whu)lI'alh C,t (wst / PFofit 
Yn03( (kg) MNrbkl 3J c, (NI (N I$)

(r'JI$)
 

Garden I 449.4 1 185 391 3194 
Garden II ,151.6 3281 50G 2775 
Garden III 551.8 101"1 404 3670 
Garden IV 40/ 6826 201 6619 

fotal 865 8 18366 1508 16858 
Net wi loh {iA
 

profil (US$) 
 (LIS$t23) 
"C & .hN(.() 1 I11( 1l1104l", 111('(u(1 l Ifl% '"& '. IWlltw lidt) 'lIII] (11111m .11 l olrlil "I' 

Table 11. Analysis of raw materials and C:N ratio by layer. 
'r ,
Motler'hll i)1,, W I NlfrmH,- P~hw,llwt)v Ofl,'llHl C N IM iN)rtef 

INo(', pl) )l.Ith i)"' 0(101(()] 
 () ( ) ()A( 12)00()
Corn t:); ((:0)r).) ], () 3. ( I1.' O((hi Y) 81, p) P9 
Chick thmn,,tv , , IS . . ,7l 21 56
(juhn 8lV, 0 3)2' .''0 0ii 8 '

0 i 
Slhow .11 (l? 3!00( W6,1 ii I 2(0 101 58 
B0,i.rdI hIv, 1 118 0o ':t, 13 : 5 ot
Siv. . 0.57 ) A1 1 8) (6.1 2 I1 . SS( ilotll P t 66 1'Iyei ( N Iilio .'1 "t 

Middle k.51
 
Straw 2 43 0.57 0 31 (-1
18) 20 101 58 
)v h,,,,e,, 2).",t 
 1.40 0 2 ( ,12 90 4 1.46 

3,igi',, 3 10 1.26 1 'is 8 (6% 20.10 13.46
(l< I)b (h11w) :298 0.43 0 1' 0.2 61 91 8351
 
ClhIckeu; i1,11ii(m 12.9b 2.69 ,
1 I 22 35 11 21.56
Mwinhr)om :omil)Il 10.01 0.67 0.10 0.3 1(6.50 86 05
 
l)(11111l 19(0 0.81 0 1.3 (.4) )4(0 (3 9"
h1l1 


S11iit(t,.l is AI I iymi C N ,itio 35 1 

hip I iyl-r
Ihhlllt3 ,08..O1J 0 11 0)4:1 A),60)h90l 
 ti( W)
 

Co) (:()h 2.339 0 41 0 I i0 -) 33191 8:151
(h!.) 

,oyhliil hwh 2 W"% 082 0(9.3 61 2) I1()2,8 G I

lii:c hu ' 01 0,1' ) O 1.1 0)i) I0 1.1:3 56
i. t1hll 19 () I iyw, C N RDuo) 1 

, variet+yl ot tliiCn \,u.Ctahle\ w i.+ hitICd liii l,111)1ti,,Illv mid ' itlitIia, it 1both 1 aIikeiI hLl,. 'h 
co ,its ICd ofl' lhaill.,\t, t(iI I3i, IIaIli..lI p))t.h)h3 )',).ir l t Illilt hillil 

and weelt ClI; 

. ,111113 l). ;IIIllar;lilll, 

T helvIIIIIII. 'I11 III;iteri;ii ICCt.illI A T11hh il (iiiiiiIII)NIIIC Il hCcIII\ uu,ihll 'iihiXi.b dI _ 11 t _5 i 

Thte ,ilat.rill, iist d Ii Cathi lr Mnd, tt,,U: N lit, a,,lc N siw , 1iMI he'I I Si11Hll IiiiiNt,(ufw%;ler 
\wCr appllied I)lhiIsunken l)1('5 ()I Lail.'a Ia,,i'., w.Ich iN I1,11(. 1le l\,at,.ll' frA tiCe ill1hCd. iie 
Iropics. (ollposlillo \\Ci' s%,;IIhr,,.nc AI I'h" crc bIlil. aid theheds cr liCn \,aIird olli\wh'lln 
pais showCd il lnced. were, oCIer)ata WCole.CId a Ilire. nI(h period.1111 
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Results and Discussion 

YiAhl Of All%,C"2ClhalqL"-. ucWC1I CV11'IflillI. uIalel " p stingIICd,-, fro"m11 
suiLiik n ili, Il'abit' 

ra" t' I Ilte Co l' t111+11 (lie 
12 ,. IA',-.,than hall Ilt \alt'r %%;'"Icquirt't y th\IcIIo lOM)stiw kTLIs. This IrciiIiNarv 

ri IC 11",,1;11 \0 11II1.' [l ,. Ih . In.1,1lL\ t'M l~ 10 du11111 .'V-, I C liAg iulh~d ll. lc L~;l~ ltanti tilt'Iril ,,will hitt'\itililclI I a hill \ taIr ;ic llllilraI ,..'tii i I1)Xgi. 

Conclusion 

Thc collnl)W>,,tlul!MlH>d'(.l ' I %L'I't,ld. ' ',11,, It,hll ll thI.ll1110 1.t 0)1bld,, 
 \%'[II1CFI
il"-M ill
 
tl;c,-tmikL.'II TL,111tdl,110 111I11C ithu'&1.,I h..' 1 ., Iwlt't h ImIIH%.,C.IC. IllI' W,.ill.ll'tl l llIHlt C'\IV l'illtll 


' 

he + itlu"l hfil lA lll]",'.\ ;it..I l lt l 

Table 12. Sur1mary of yield and water use in the 
permanent composting and Sunken beds. 

(h(k),) l(ii*,l()ot (kd',) 

tgglltfl .t) 
 2?.
15 
.il mat tl l.p)O50 2,3 
I('1t1 (cmil,) .81 0.83 
Cll'l y 1,11h11 0 ,10 (0.5-.'.
 

i ttlich 1-Ive)C 0. 12: 0.30 
Atiar iill11th 1./ I 
(tI1 0.10 0.81 

blti Il 8(l 1(Y95 
WM iteltuOId (h~t(-[',) 1.:,F ) )OF M IY 

Garden Pilot Project in Thailand 

Introduction 

Ill tNX ; [lh,+'.\', i l lki l,.
l l (l'I S ' ' I 1;1111 a I A ll)It rIi' IIA L na i~ lI,,~~1ln ,,'I (A I\,n,:,tll,.ItI' 

luIII,.'(I ,l 1 hIL'1 ilt'.\\k I ( ' '
J 111111I I t1 1',lCIl J 11'r1tW I,.'IIc')!,_-',",IhuL'Il ih 1' i l(l W~ It l L11 l ha lkl', 
'II,,.v -11 k11.'nd+l it % II ,C'qidhiit'lI d .,t,,.',,A I h;li I(I ,.h ;Il, L I'.h , , ,.',uIC 11,, l1 \ k I)W *,, lill,.lI alll i)~~ll 
(,\V I )( i)1l \1 lilt' ... W Alt Wl.IC'CHltCIII IIll A '\\ )( dantik ;r,c'',al. II1W 1 ll \%J+"kl. kIx .'I~kV,.''Il1 

I 'll~~l.ll~'l K a',.''-;ll;ll'[{ t.
 l k . ,+,II lc w l". 
mill Ilillh illH!,,lllphwl,l I,\ \\ RN ) ( itlIc libwA M 11 Iltl. 

h+t{+I ' ,, It m't %%flill I1I1;llltlll + I th i lll. .,IIL'r[c'-,ll(t 

l'+,J W,.',W ,...
K , .' I ' l lilt' \ 11 ) ,' I, ,:, 'llll l11 I 1%11W' S \,,t.' 1.l,'l l'',';tIlill 1 \ N 'l If. ) (Ill 
,
( lltc11~ .'\11~ ,'lIIIl dIhu'~~~I ~ ~ ltII~ ~~~1 C lc'll' hI',L'hIIL. ki'tlliftill, lllw10)Xtlill IIlllidlik ll "\'h'l' 

ItoIh ;'I iliIII(IIII I .111d l .lt. ! IkiiiiM l 1 ll ~lllt kLl,.Ih l "
A:lWWl ' tc h l ci ,lt <l';tIII't 
M illhaIvw " !tl~ 'L~ ci ll. Ic "k-( llIII,: I h il t Lic1\.t'lt 11C h\%alt'I llllll] %%ll'I t . ic'.llI lli111( 

IIlfill-lc'<lWk Ii' illkl ,i l )OW1phl h)0t lk )'t' 1,11111 lit'L'\C'Il 'II ill'ilI11 I;Illl idll\Ilktl(IcI' il c 1 tt'l iC 

F I11T S I', i 14 L'4 l,.it l
,J 1111k lil thh I 111,11i ' C ." I; ' A' i.',ih kh,111i I h Illll0 111' 11 J1 ol il l t11IlIII 

k'11ld IIIllilt' l ,IP ~ +lli%) . lkJI \,ltli HIC'. I cn 
 l ch )illIhtL' i la llil.\
It nll 

,
I:tIIIi2l III"l<. Ik ' IItlllII 0'111",lt 1II II 'I'ld I h ] li\i'II AI' S lI 2F( Il ' CI Ct I u 114)kI II , o fllcl ItIICau 


I Ih1(u11 lhl 0:ilt ;11II'Il III c I ChIII'amlIllIIh .HI\\I,, 1 Ih1;l IlldIll)'\"\\l LIIIlkhd ' dil,1.IIW' 111lilt'li0lltl ' ,~ll1l1\ SIClii 

%\lllll hi. il]l ,L t.d 
1 IL" II\Cldll Ilh u G c tIllSI l ,Ad C lI l l (I lilt' )IItIt I IiI lKill',I I1\Ic'I t\ Ill'c II 1,kI nII,I lll01i~u 

CaliI I cL '1 'lIhIIII'C'I~ l,I;IIIIIlCIkI, II Ii\ IL' IlCIIc',ip lc I1ialill C' ICI) llnh1 i011th11 ' ' l h CI lI W' IIL III. IM!.ilfld 

http:ll~~l.ll
http:lill,.lI
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on iutrition-relatCd gariens: so, tht, Kastsart caln take HihIead in naitional projects 0r the rural poor 
in Thailand. 

Objectives 

'1Tohtep reach its goal tile pilot procti was b keti dowti ito u'01.ir phases, each with its own 

,lihasc l, April 198 1 i Malrch I9X4 

ill . aitalti,,ci\ tII\ thc(f llciaeoluulii ;ind ,,ical laclirs (f nlall anilii\'-fal'lllitlC sy stetl 

2 In h aOi I II' t.',ll'IC l \ lt. C i h.-1 , C6 ;a iL. llie IIiIy r ice cted[tClnI1 ill IC 

Ipih~l fillIll, ill llmp:, 
'l1it e nlr)tII t'h . C )lactrlpll . rl(o)ducl I lliutl. I ie. lIll c,,I ()I \ ue .ahlI plaillilign 11 iu lt.' 

ill tl1C It",t 11lti.'ll., It \\ i)( 'I( )I'. 

PhMS 1,c l)CCC'_'ul.I;I\ Ia, I19,-1 

T.' O ,,Itld' lhI' l)IIIh.'i 11, 01 ,0 )l',tlllllllt III. b'i~t\11 il \ 10.h1i , ;lllLI iIIIII l Clll.,u\l}Cll, (111Vu'C h01111CS 

i ll i l-iUc. 

the ' i Ph tl 1 llt I\ t Ill P L-\ ] 
.3. 'In dlell tllltrat the h.'as,, ilt\',,I the' el'tnllll'lluiCti l deHtulls, iiuer local e\istllne ,nuilills, 

illd t lth'l dlli]\ ialta th l i l. ll ll cl, ;l1;11\ . 

l. 'lllli,. h.)'11 I . (I 1t I' tI1 I011 p.5 lt i Ill\ (L -I Billi;til )plta.." l 0 1(iIt.1Iht II 1111L-,, li lt' I. '] ,l) ' ll 1 I h1 hIC CI~ih l lt (L'1l II 
.' 

' tI "llotr IIIIIII. llspi p ll ld l l. 'ivi At. ll l llv- ,IaJa ll I ll ill 111l0 ',tk ll1',etlal. w iI ll i . illtl P t 

' tlch( , III .hmu Itk, A I(Ii s 
2. IO 1111iokL'n~~h at1 (1,isth1 itt.tlie I'll I Ls11I"all ii cIl lel e liLIM tC;I(Iilel 1*iiiitLltl\C~ till 11 

1 C['111lM. ltl~k l," lld ll'..' thI.' illdc I ;tldt 101r\V R I ' kI C.L lth u I- I. S lllClll0(lltd0 ' 01n1. 

L..()llll)h..h. . il I\ Wl It IIII,l illh [Ilh %u , C.hI' III)lll llll , ('It' %k (.111;,,,,,q lhkl, llIIH I III', M.lllliici' 

h0r (l;Iil\ 0 11,n,,Ul1l)1l1)1hlolik 
T (. ,ttitl\ Ilhct' , ck om m l,( Ilk,hl-, 111.1 .llCO lh .CIiIIII I:H c 'n c Ili C I Il(IlllL,I' l '" li ull 

t1111.1 TII ;IIlld ;Itlopilllll '-.,.' ;HIIIl l kI I .1t. ICL. I It,'' 1,\ ;ith "( ll1l11 ll 

:Ilittlt.' thetu.'lht htI' ' l¢ tt
 

k. , IC II. itlIma II Im , I -1 1; ,,alIdeIC n, I I, I l l itch .'l[IIl. Lt I IIIl 11U11I'Ill,. . itlllt IC 1ii,.'llIIl Ia,,. thu II I 

I VlllW .1 I I ) CCl I) I lil . ')85,iii.l s ' 'i 

T ( lI."I' I ,.iiiI\I IIIII i I ' ,Ia I, I Val cl 1 CllIIH.'I(I h II'-'llIM C .' inICh dILIIIlI lIS Cl IIdCII lI11 ."Ct, II Ii112 

alllil ,,,C', kill !,;I[ t .'lll- Il#. I -I.l S . , I lll l l~ 

"ill(VIUIM! ; IL'IIIII (IV W'," tl" l lh Ili IIIII III11 I I u11CUl'.i ill V1,..'Ill, t0\ill.uC\,hci 11 iC IROd.C. 

;ll C \101','l 1111.'l',~ 

.1 . T]'I Cl.l(ltLl ;i %%,,k,,hIwp til 1hall *\IC,.II',I(Il II,ulll" 
, 

I0 I',,l lhIC I 16 2110Clll [)lIdliM~ I0 ilS tllSC 

ll1llrilio ll. k.tI l l llll' llIN l. tll. ' l 

Materials and Methods 

' 
A ,.'nln l',- c.'' la l intrCl cr otl g,artlin \'tgale s w,'i ., wua,,omilv Ilah ted ill 4 x 4.5 11 p~hl s 

consistinig of ihree.. ri,,wd hedts per plot (4 Il x 1.5 il x 25 C11). Helrbs, Spices. illd Clilliigl %'-Cloemles 
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w~ere planted its fence crops. XV ieiieser po"s ihie, appro pri ate low -cost Crop i ia ilagei tient was practicedsuch as hideeighand-teitios ail ohISCSitieck the ueolC ice-straw muII(lch and( application olconipost
as fertilizer
 

The gardenls were platlied [fill teiedltl \'RI)('( )ttiii 
 Phase 1. ;aiid haseCline tialt wereCOIICCtCtI Oi) I n-Mit-hilt's it) Hilippaic. FITS11 \%as ail) tested( oniilrdlls atl AVIC2.:loIll Pha~se 1,I SiI.llmk '\II,5,11i- \\erc raliioill stCICetei andi~reILucstC(l to set IlpAVI)( uarderis A deiionIfiatOi \\irt"eSis I'tiiCid h\ the at's tall to aisit thle hiiiilics.Thle F' 11.5 iiictli llll,\ 55a tiirilit'r iiiodifjeckl mill s11llicdfit 161 use ill Bipae.Niihlaifia \stt'-AlSO t'OlIeCIell ot the 1 S 
sele

iiikidiii,ii iSiit%% ,, 4))) 77 Pa Nutriitlil Baseliiie 

Ill Pitis' Ill itie .\\'l l lil~t'uus, ssCIt cOIl IIIII d iliMIiii tlit' IS 1iiiii kilililljes. A d(ilk retoidkeepiig Nook %\;I" th'sI uI'L( ti rll 1W-\ i01i1 iLies*1o",h s\ iiit lsA11 to iitld'.tjii' hldiid itlorlInpults applie'd. 111((1;iil\ I'i-hIiis., Ill *litlii( . ; tIltsiii~i \5 is ult'%Ct'O~I)d MIu iditi sli,,Creul lo 

tIhe Clif oIPl;ise Ill i lil' 5h OtlO Ilt lt t\ 555 t'otlitt(l ilii Bii~;i eI;ir cir iitute lw r 
[Itct'l ol \ Ilit kId Inipi5 uii'tloul lo~~ Is1il") Iitllei01C!%siii IIIIfietI III 0ih lbfl l% 

I)iii iii' luI&W Ill the lt'sit iest'uilil stall CCHI1 "iojilirsseititu~lttliI".iii1itotltiISiIItl t'\IetiIuOIi atisui S sltI il adt)iu IiiuiihI, ill Itist 10htbitt' ttkh 55.C tIb lt'iuibo itt it ltulsoIi philiiiiY lt',;"Cise iunl ins'tt tboti. uilsitOll. Ihert1iljitui ;1id (1a11itollt't iii1. AlIlt' tIiiiuiIIII sser 

Phuast Ill daild Ssrt' iiiilskel ult I- FTS. alld tIlt' reCIlts ul\ i tit&OtNN( * ii'lothlogicS.R<NC iffiutlWv, thet (L1110iit-1ii h1CMtsItIt iOii14iioii costs of l(A) L Ii paiiiieLar t11io.iitjtt fruuIIit;t slectedeaIRlC[ii crop ;ill( li ;ic iiu ot filte I' !'Ltilir i1iit1j1t1 11t I 10) t'ilthe trOp.,
As 01 this v.I tint'p. .'hast' IV dmtil irC st(Ill hIt'IIIL' tlihLtL't 
 I ;ilt utial A tt'iut;iiisCt ' Sj IIIo 

isst'ss11iiit'i il( C It't'ill i IO'lit it'I ' \\ i' ts'1, il ittictni m k %tmkk hop ,pltiortd hNUICF+j h.\'lmatl iii~lut' the stmll tion K~istsiit ins ]( t lit IM I)eaiMiiit'tit ot :\erictiliiitai 

Results and Discussion 

Pha~se 1. CiiIiiculpliniIlt Cciithllus IIW Hliii.i' 55 (l'SCdlColIt(l ;II A\VI)(''IJ(J TheseinitIMil suthi, CtOil i iii'Itii ClCIII l- u)illi. Ssilas eoiiil \;ti lone! hbean. Iten i lill . lef, aiiaiii
aoll %st'ic t~liol ihi ttu1,~ u OkrJ, .12Aiit. il( ttiMItLut', I' hITS CClliioitii ;itiCut 5 
 ltiie crops(COSt. \C(I m'l lillit lCIt till) t\I t 'Itu aid 'p i k:, im imiiiti iitt'tul ilt'\ sstuii~hbe d suitable sAiiuiitt 

hiIitu;u oI oeo u t SIIICt' ;11114111!'P' fl tL' fitIIII iii~l tittitCs ti.' iiIi.! ii i]il\ iCtepil 

.'\liiostI 90") hikedc tuttl he 
2. Hll f ll ;I lmmiiii , l(0,f ,,IWllt IIdIICt' u 11 \Ci2ce't;IbeS.

3."\vcreetiiii\ sI' 
 uiIt' (IWO1151 '/litt iwit lilt- -4 \ 4 inl .\\RD)( i-mittheii %%;as dlesii~ited, 

4 Th' il(lilliitiiii AA F55 55I'iii:! mhe )t 5 i L1S t IIOVuti r 11 cLp'dj) tIl heablt's1"\ 'tII d l 

ido ii fllh~'st 1 t )11thIIIIIil Ciiil I11. liotll( l IuItt)% C\ t'it' iiio111L theAIis \,iti) ii iiiil(hut 

andgs[Il andwi a',It \ ith pate FFiiircsu . l t [[piltfit-It'% Is l) Cofiiilmi barsests.l illi(t'itllhis(ii availle(1siibt' frllti, (ieuI)IIhuaks idsI totl ikaet'l llut'i tllhitt't 1 ith t~ijuCinIOI ti'til1) 

Il litduitiott. the 1Ii tattitlCs 101tid itihi t'1 CliiIII ilt issCr1\5 ti r t'ehicapi\t1i atC;; dkIt avemontey leli ftil Othiei loo~ds. 
15i tica 
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Plot I 

Single line plantings: 

- B Amaiqnth 

44___ E Baby co,,n 
lr K Chinese koli 

Plot 2 0I~n ,: ,,-L,,:,-, I]- Pa k-cho if 


.__________________-___ I = Mfdtiple oniun
 
.. . .. a Im m l , IMKng kong
, ......................... ,e-e z-- c g k n 

. j 5 Lettuce 

Plot 3 P0 t-'3,Chinese radish 
f L Coriander 

___I ES____ -- Yard long bean 
; . zzr,q-, r~r rzzzmzz II,z~~rx7 -z 


------- --...4.0m...
 

Fig. 2. Cropping systems in the home garden, crop 1. 
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Fig. 3. Cropping systems in the home garden. 

Problems expressed by the families dealt with disease and pest control, soil fertility, and stray 
animals. Nevertheless, thice-fourihs of the local farmers in the same districts as the 15 gardening 
families are now greatly intrested in the AVRDC home gardens. Most of the 15 farilies spend some 
time describing and expla:ning iheir gardens to interested neighbors who want to s,art similar gardens. 

A comparison between time spent on a home garden versus time spent on round trips to the market 
for a family without gardens showed that garden work tikcs less than one hour pc: day, while round 
trips to the narke. to buy vegetables take, about half an hour. A modified F/FLS showed that farm 
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families With home gardens coliStiued more nutritious V\ectahles and spent less tmony on food than 
lid 	larn faumilie,, Without -ardcns1.
 

The sItn(It also sho\',12d that the ardens din111 
 isnrated a More efficient use of time, with possibility
of expanding to grow crop. for sale leg.. bahy corn).

Phase Ill. In is phase seventeen Varieties of -arden vecetables were grown in two crop cycles
(Table 13). 1he gardens'procd satiLictory \ iClds and prOVidCd the familics with significant protein,.

calcium, iron. and Vilarnins A and C.
 

Table 13. Vegetables used in Phase Ill. 
Scientific Name Common English Name 

1) Brassica pekmneusis * Chinese cabbage
2) Brassica juncea var. rugosa (Roxb.) Leaf Mustard (taa, kaai ts'oi)
3) Brassica chmensis var. pa.achiensis Pakchoi sum (Green kuang fLitsoi)
4) Brassica oleracca var. goigyloccs (L.) Kohlrabi
5) Brassica chensis var. chinensis Green paak ts'oi
6) Brassica iuncea Mustard green (Choon Choy)
7) Raphanus sativs var. Iongipinnatus Chinese radish 
8) Brassica pekmensis Pai-tsai (Speedy)
9) Brassica albogpabra (Baileyl Kailaan (Chinese kale)

10) AIIutm ascalonicum Spring onion 
11) 	 Coriandrurn sativum Coriander
 
12) Daucus carota 
 Carrot
13) 	Capsicum hrutescens Hot pepper
14) 	Lycopersicon esculenturn Tomato
15) Zea mays var rugosa Sweet corn
 
16) Vigna sinensis var. sesquipedalis Yard-long bean

17) Lactuca sativa 
 Lettuce
 
18) Amaranthus gangeticus 
 Amaranth 
19) Glycine max Vegetable soybean 

The seventeen garden crops had variable po d nCiO1 costs and nutriiolna outputs. Ideally, a homegarden shouihld ha\ helo prioduction cost and high nutritional OtltptLt. The RNC methodology showedwhich crops had a l0\orelative nu.triClt Cost for protein, calcium, iron, and Vitamins A and C (Table14). The dark-green, lealy vegetables had the lowest RNC and are highly recommended for gardens
in developing Countries. 

Table 14. Relative nutrient cost of the Bangpae home garden. 

Production Edible 	 [Relative Nutrient Cos,!Crops Cost yeld -Energy Protein ----- Ca Fe A C
 
. . . ... lB/kg) (kg) (B/1io Cal) (B/g) (B/100 rag) (B/ig) (b/100 IU)(B/
100 mg)


Sweet corn 4.90 3.64 .26 
 .10 12.25 1.23 1.10 4.90Pai-tsai 4.00 1.65 2.22 .24 .33 .31 1.10 .93Pakchoi 1.48 1.45 .62 .06 .08 .06 .07 .37Yard-long bean 4.83 5.15 1.27 .17 1.15 .54 .85 2.20Lettuce 3.85 1.12 1.93 .24 .47 .10 .08 2.27Amaranth 3.26 2.35 69 .07 .07 .02 .05 .19Vegetable soybean 8.60 .67 .62 .07 1.10 .23 1.43 3.19Chinese kale 1.32 1.08 .38 .04 .06 .07 .03 .14 
zRelative Nutrient Cost Production cost (baht/kg) B = baht; Cal = kilocalories: IU = 

Notrient outpuit (nutrient unit/kg) International Units. 

As in Phase I1.the percentage spent by gardening families on vegetables decreased and theirconsumption of vegetahles increased. The daily intake of vegetables varied between 0.5 and I . I kg 
per hIOisellold. Yield and daily nittirient contribution completely met the recomnmended dietary allowance(RDA)for a family of' six in Vitamins A and C. This type of' garden denonstrates that Vitamin-A 
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deficiencies, in areas like tilenortheast of Thailand, can be controlled through a proper increase of 
local tood production. 

Phase IV (ongoing). RNC and a modified and siiplified version of F/FLS proved to be adequate 
ior assessing the nutritional and socioeconomic impact ol'the gardens. Overall, the gardens have been 
accepted by the fiarin are being adopted by others ;nthe area. Seeing their ecoromiiclainilics and 
possibilities some faimilies expanded their gardens aid grew crops 'rr sale. 

uriing this phase Kasetsart University. assisted by the Thai )epartment of Agricultuiral Ilxtension,developed a tentativC guide Ior startingt a garden proict in Thaiind. This includes steps in the 

devc opnerit od a gardeni, lessons incooking, nUllititrlltaland ecrion lic assessienUt, ntlri tion education, 
and extension. The guide was tested inia workshop, modified, and is now being used by agricultural 
extension agents in five provinces of the northeast where malnutrition is a problemr. 

Conclusion 

Backyard gardening was accepted by farn fiamilies, resulltin il allincrease in vegetable 
COnsIrinlption and a decrease ill fod expenditurie !'ir tile fiarni inilies of Itangpae. The combhination 
oifRNC and F/F S ii providing planners and policy makers1lethodoIogies ale shown 1o be SUificiell 
wili tile iecessary data f,0r assessing tile impact o1"gardening. These methodologies are appropriate 
Ior use ill countries. not only fOr ipact assessinent. but also bir input-output, cost-benefitde\elopinL 
anahvses. The gardeniiiig technologies are now being Iransferred to five ohir provinces in the iiortheast 
of Thailand.

The study was conducted to increase Kasetsart University's capabilities to do the kind of research 
and deve hlplinCit lecessarlly to expaild the inuCtrition-relaed galrderiing concept to oither areas of ha iaind. 
Thoiugh the loing-termii goal of the project is to alleviate linahiutriiol, thihc shorl-erm ob)jectivc is to 
get the experience to ioit. The stldV also demonstrated that scientists can work together as all 
interdisciplinary teain. 

The pr cct has SO Iarprodiced four ni' all of"which incide detailseports and a tiaining gmlidte, 
oilthe gardens. the pilot project site, the nethodologies Used, aid garden IeSUlS. l)eficiencies, in 
areas like I.e northeast of Thailand, can lie controlled through a proper increase of local food production. 



New Vegetable Project 

International Cooperation 

AVRDC developed a program to collect and evaluatc commercial cultivars of five species of 
vegetable crops and generate information useful to tropical countries. The five vegetables are 
cauliflower, sweet and hot pepper, mustard, Chinese radish, and snap bean. 

Seed Distribution 

Based on the results of the trials in 1982 to 1984, and partly depending on the willingness of 
original suppliers to providc the needed sceds, we finally selected 20 cultivars out of 646 ikitially 
collected accessions oft!he five crops (Table I). These final selections were prepared as a recommended 
set and have been sent out to the national programs or our bilateral programs to be tested at different 
locations in countries such as Malaysia, Indonesia, Philippines, Thailand, and Saint Lucia. 

Including the fixed sets mentioned above, we distributed a total of 888 seed packets of the five 
vegetables in 381 sets to 91 cooperators in 35 different countries (Table 2). 

Table 1. Cultivars selected from the AVRDC new vegetable 
project for national adaptability trials. 

Col- Preliminary Final Remarks
 
Crop lection Selectionsz Selections y
 

Cauliflower 122 16 3 	 Chia Tai No.1, F1 451, Mikado 
40 Days 

Sweet pepper 126 9 3 Gypsy, Green Boy, Blue Star 
Hot pepper 96 12 5 Farmers' Newcomer, Passionlun

garian Yellow Wax, Twist Hot, 
Hong Shan Ho
 

Snap bean 154 19 3 Witsa, Black Creasback, Pal Chia 7 
Mustard 41 7 3 Embrapa/Cenargen No. 1,Crespa, 

Tender Green 
Chinese radish 107 15 3 40 Days Early, Summer Top, Dae

buryong 
Total 646 78 20 
ZEntries in the 1984 replicated trials. YEntries in the 1985 national trials. 

Trials in Brunei 

Mr. Raman F. Santiago, of the Sinaut Agriculture Training Center, Brunei has returned his trial 
data of the AVRDC new vegetable cultivars. Tables 3 to 7 show the results of the trials. Fl 402 and 
Fl 451 from Taiwan and Meigetsu from Japan performed best among the thirteen cauliflower entries 
included in the trial (Table 3). Chia Tai I, which performed best in previous AVRDC trials, did not 
do well in Brunci, presumably because of the high incidence of bacterial soft rot. 
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Table 2. Distribution of new vegetable seeds during 1985.z 
Crop Sets Packets Cooperators CountriesSweet pepper 80 (18) 170 (48) 61Hot pepper 95 (18) 274 26

(90) 78Cauliflower 2876 (18) 167 (40) 56Radish 2658 (18) 120 (48) 41Mustard 2118 (18)
Snap bean 54 (36) 16 1042 (18) 103 (48) 26 15 
Total 381 (18) 888 (310) 91 35lFigures in parentheses refer to the fixed sets of final sele.tions from AVRDC's previous trials, whilethe rest are customized Sets upon S)ecIfiC requests. 

Table 3. Best-performing AVRDC accessions of cauliflower 
in a trial at SATC, Brunei.z
 

Acc. Cultivar 
 Days to HarvestNo. Mean Curd MarketableHarvest Rate (%) Wt (g) Yield (t/ha)
26 F1 451 52 e 100 109 c-f 8.927 F! 402 58 de 13 b-e 9.8123 Megetsu 

100 
57 de 100 
 154 b 13.4 

CV(%) 7.3 59 
 14 
 83
'At irlum Agriculture Trainng Center, transplanted on 4 Feh 1985 wil; two replications on a randomized r iplle block rdesign. Mean sepauition in coltumnls it the 5', probability level by DInIn'S niiit
tple ti Wctest 

It hot ipclcr. c\. Fartturs' Newcoer, (i Taiwnitese culhivar), oaeoutielded oltLr ofthe final AVRDC selections,nlrlies aitd showed miut'oe utiforn, nI.ttrit' with less picking times Icahoe 4). AnotherAVRI)C selection. t_\. Passion, was more dispersed il mattlrily and its yield wasNewconier. Three Ilwr selections were not included in tie trial. Cv. Prettv Red. 
less than CV. Farlters" 
i operaor's owncoilection wIs citrbilhe to :arnters' NOwciierd. 

Table 4. Performance of selected AVRDC hot pepper accessions 
in a trial at SATC, Brunei.z 

A . Cultivar ys to No. of Yield 
No. Cuctivar Das o
flowering o.ofYil1st harvest Pickings (t/ha)1 Farmers' Newcomer 37 72 3 17.95 Passion 38 78 7 12.6- Golden Heat F1 36 67 
 7 6.8- Pretty Red IL 72 
 3 15.7
 

" At Sinaut Agriculture Training Centers,. 
 on 2 Jan..1985 and transplanted on 16 Feb. with asingle replication 

Cv. Chieftain, the highest-vieldin, sweet pepper nCultivar aeinnga shorter period thatt others (Table 5). 
fo1ur entries, was harvested inBlue Sitar. in1Cof"ou selected cultivars, was fiar lower thanChieftain in yield, even thonZgh itwas the second Ili ,hes-iCldig"'.

In radish* cv. 40 Days Faly was tie earliest in imlity uld highest ;n yield among the six ntriesincluded in the trial. "l'xvi other Ctltivars. Kan,u att1 I )ahit-x'img . also shoved an economic yieldlevel (Table 6). BHth I)aeburvime and 40 l)ays Earlk arc incltuded in our final selections.Table 7 shows tihe perlttranar,..e of five snap beanl entilc in the el anld tr', seasons ill Brunei.There were apparentdifl'e;encs between the to'o trials itt tIe uminber of pickings, pod size. and yield.although the cause Of such differences is not known. ('ultivai \Viisa which wasselection, perforined best with the biggest pod size and the highest \ ikld. 
the best AVRDC 

All Ihree bush-type Cultivarss+howed pIoor performances, as in the p~revious trials at AVRDC 
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Table 5. Performance of selected AVRDC sw'.et pepper accessions 
in a trial at SATC, Brunei.' 

Acc. Cultvar Days to Harvest Per- No. of Ave. Fruit Yield 
N.flwering 1st harvest iod (days) Pickings Wt (g) (kg/ha) 

50 California Wonder 56 92 12 2 16.6 817 
1 Blue Star 42 67 37 3 63.2 5,851
? Chieftain 49 78 16 2 50.0 17,160

47 Yolo Wonder 42 67 30 3 45.2 4,445 
ZAt Sinaut Agriculture Training Center sown on 2 Jan. and transplanted on 16 Feb. with a single rep
lication. 

Table 6. Performance of selected AVRDC radish accessions 
in a trial at SATe, Brunei.z 

Acc. Cultivar Days to 1st Yield Remarks 
No. Harvest (t/ta) 

1 40 Days Early 49 38.9 
19 Kantsu 54 31.5
 

110 Daeburyong 60 1S.9
 
165 Ta-Pai 60 4.5
 
167 Mei-Hwa 
 60 9.6
 

ch.;ck Mimnowase Summe 
 - 0.0 	 SATC's old 
stock seeds 

At Sinaut Agriculture Training Center: sown on 2 Feb. 1985 with a single replication. 

Table 7. Performance of selected AVRDC snap bean accessions 
in the wet and dry seasons at SATC, Brunei. 

Acc. CLiltivar Growth No. Pickings Wt/Pod (g) Yield (t/ha)

No. Habit
 wet dry wet (ry wet dry 
16 Yuang Ching pole 7 10 10.5 5.1 9.5 10.30 
53 Witsa 	 7 10 18.5 6.4 30.9 10.10
 
26 Yacmilori bush 4 
 9 13.8 4.1 0.8 2.23
70 Cimbola 3 6 10.8 4.4 1.7 1.42


155 Early Bush 5 7 11.2 
 4.9 6.2 3.67 
'At Sinait Agriculture Training Center: trials were sown on 15 Jan. (wet) and 2 May 1985 ((ry)without replications. 

Evaluation Trial for Sweet Pepper 

Introduction 

Alth(ugh the I ree best sweet pepper cui ivars otulot126 initialentries were selected from)t previous
simple trials at AVRI)C it 1982-8-1. fthe,: evaluations wilh mlore replications and locations were 
V't t0 be made,1.1illirder to o7116tain milore rcliahle 	infoimation on varietal perl'ormance. One sumllller 
trial at AVRDC was includCd in a regiotal adaptahility-tcst prograi supported hy fhe Council of 
AgriCu1uru-c. l'aiwat. ('hiMa Wilh a s.t of pre\iouslk scleccd Cutivars. 

Materials and Methods 

Ten enlries including t\vo different seed sources if the cultivar Gypsy, were sown on 20 May
and transplanted on 9 July. FI hybrid seeds of cvs. Biul Star an6 Citadel were obtained from the 
original suppliers, while the seeds of other entries were p,eviously multiplied at AVRDC. The plot 
was a 4.8-m-long double-row bed. The distance between centers of two adjacent beds was 1.5 i and 
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between hills. 0.4 in. A randomized complete block design was employed with four replications.
Fertilizer rate was 210, 180, and 210 kg/ha of N. P,and K. respectively, applied basally and 

in five top dressings during the growing period. Immediately after transplanting, plots were mulched 
with rice straw and properly irrigated throughout the growing period. Fruits at optimum maturity 
were harvested mostly at seven- to ten-day intervals, starting on 26 August with the earliest-matiring 
entry, Gypsy, to 4 November. 

Results and Discussion 

Table 8 shows unil'ormity, maturity, leaf color, and disease severity of each entry. Only cvs. 
Citadel and Gypsy (original seed) showed a sati,,,actory level of homogeneity, when judged by overall 
observations on plant height, growth habii, color and fruit shape. Cv. Blue Star was not uniform in 
these aspects, even though the original Fl seeds were used. 

Table 8. Uniformity, maturity, and disease severity of sweet pepper 
cultivars in a trial at AVRDC 1985. 

Cuftivar Uniformity' 	Leaf Maturity y Disease Scorex Sources
 
Color (DAT)
 

Blue Star Poor-Fair DG 64 a-d 4 . Known You, Taiwan, China 
Chiu Feng Fair DG 67 ab 4 . Hsing Nong. Taiwan, China 
Citadel Good DG 66 abc 2 2 Peto Seed, USA 
Gypsy A Good DG 48 e 3 3 Peto's ori,:,al seed 
Gypsy B Poor-Fair DG 59 cd 3 3 Peto (Muibplied at AVRDC)
Dalbon Poor DG 70 a 4 3 Peto Seed, USA
 
Avelor Fair DG 70 a 2 2 Embrapa/Cenargen, Brazil
 
Cubanelle Fair G 57 d 4 4 Keystone, USA
 
Yolo Wonder B Fair DG 67 ab 3 3
 
Resistant Florida Fair DG 60 bcd 2 2 Ferry-Morse, USA
 

Giant
 

LSD .05 7 
tverall observations on the plots. YMean separation incolumns at the 5 % probability level by Duncan's multiple
range test. XRating by overall observation from 1 for no symptom to 5 for severe infestation. 

In addition to virus diseases, southern blight, Sch'rotiun rol/.'ii,and Phytophthora blight were 
recognized in the field by our plant pathologists. Cvs. Citadel and Resistant Florida Giant showed 
the least disease development and cv. Cubanelle, the highest. Gypsy was the earliest-maturing followed 
by Cuhanelle. Difcrencc in maturity was significant between the two seed sources of Gypsy. 

Fruit color of this cultivar was greenish yellow or pale green. while it was light or dark green
in other entries (Table 9). Blue Star and Chiu Feng produced the heaviest fruits, while Gypsy and 
Avelor showed the lowest unit fruit weight. Measurement of length and/or width of the fruit did not 
match with weight. It must be because of differences among cultivars in fruit thickness, and placenta 
and seed development inside the fruits. Avclor and Cubanellc produced thinner-walled fruits than other 
entries. Of interest was that there was no significant differences in all fruit characters between the 
two seed sources of Gypsy. 

FI Gyps), and Blue Star were the highest in yield because of high fruit number per plant in the 
former and high fruit wv'eight inthe latter (Table 10). Cubanelle produced many fruits per plant, but 
its yield was low because of small fruit size. Gypsy multiplied at AVRDC was significantly lower 
than FI Gypsy in yield. This difference was largely attributed to the higher number of fruits per plant 
in the original FI seeds, which were obtained by the longer harvest period. Harvest started much 
earlier in the FI seed, while it ended at around the same lime as in the other source of' seed. 
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Table 9. Fruit characters ,f sweet pepper cultivars in a trial at AVRDC 1985.z 

Entry 
Fruit 

Color 
Mean Fruit

Wt (g) 
Mean Fruit
Length (cm) 

Mean Fruit
Diam. (cm) 

Fruit Shape
Index (L/D) 

Mean Fruit
Thickness (cm) 

Blue Star DG 70 a 11.3 ab 6.9 ab 1.65 0.50 a 
Chiu Feng DG 70 a 8.7 e 7.3 a 1.20 0.45 ab 
Citadel DG 51 c 6.1 c 6.5 0.93 0.45 ab 
Gypsy A GY 39 d 9.9 cd 5. 5 cd 1.80 0.45 ab 
Gypsy B GY 40 d 10.5 bc 5.6 cd 1.88 0.50 a 
Dolbon DG 67 a 9.3 ed 7.0 ab 1.30 0.43 ab 
Avelor DG 37 d 6.3 f 5.9 c 1.10 0.33 c 
Cubanelle LG 29 e 11.6 a 5.1 d 2.30 0.38 bc 
Yolo Wonder B DG 66 b 6.6 f 6.9 ab 0.98 0.48 a 
Resistant Florida 

Giant DG 57 b 6.3 f 7.0 ab 0.90 0.50 a 

LSD .05 5 0.9 0.5 0.07 
ZMean separation within columns at the 5% probability level by Duncan's multiple range test. 
YDG = (lark green. 'Y greenish yellow; LG light green. 

Table 10. Yield and component characters of sweet pepper 
cultivars in a trial at AVRDC 1985.z 

Entry No. Fruit Fruit Wt/ Marketable Fruit 
Harv./Plant Plant (kg) Yield (t/ha) 

Blue Star 22.7 ed 1.59 ab 52.9 ab 
Chinl Feng 19.0 ef 1.33 bc 44.3 bc 
Citadel 26.5 d 1.36 bc 45.4 bc 
Gypsy A 46.5 a 1.79 a 59.7 a 
Gypsy B 36.3 bc 1.43 bc 47.8 bc 
Dalbon 16.7 ef 1.12 cd 37.5 cd 
Avelor 34.2 c 1.27 bcd 42.3 bcd 
C banelle 42.9 ab i.25 bcd 41.6 bcd 
Yolo Wonder B 15.1 f 0.90 d 30.0 d 
Resistant 21.5 def 1.23 bcd 40.9 bcd 

Florida Giant 

LSD .05 6.8 0.34 11.3 
'Mean separation within columns at the 5% probability level by DUtncan's multiple range test. 

Conclusion 

In a summer trial for sweet pepper cultivars, ten sweet pepper entries were included. Two FI "s, 
yivps and Blue Star. were the highest in yield, mainly because 0f high number of fruits per plant

in the firmer and to large fruit size in Ihe latter. Avelor and ('uhanCllC prOduCCd thin-wallcd fruits. 
"he orilinal F I sccd of Gypsy sh1owed iuloner harest pcrioJU and. con1sequInIItly, a higher number 
(f fruits per plant and vield than the seed advanced therefrom at AVRi)C. The difference between 
the Iwo ,,eed sources was not significant in unit fruit size. 
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Nutrition Chemistry 

Availability of Provitamin A 
in Sweet Potato 

Introductijn 

Vegetables and fruits are rich sources of vitamins and minerals fior ccreal-based diets in most
developing countries. In Taiwan. 54 Z and 33 ;' of dietary Vitamin A ciNne froni vegetahles and frilits,
respectively. -hcvcver. lPlanits are a relatively poor source of Vitamin A because of tie low biological
availability of cathiene which is only about 16.67 of aufinal Vitamin A. There are also va:ialions 
ill the availability of provitainin A with different plants.

The rallge-cred sweet pllol:t!! d--lopcd at AVRI)C is rcconllendled as an excellent solce ofVitamin A in tie tropics. Chemical anal,,sis has shown that the Beta-carotcne content of' soic sweet 
potato lines can he higher than that of car.ts. However, tile availability of sweet potato provitamin
A has not becri ;mudied svslenatically. Ill tIis slttdy, the biOassaV method was Used to estimate the 
availability of provirarnin A in ,wcct potato and o her selected vcgetables. 

Materials and Methods 

1st experiment. Sweet potatoes with orange-red (TN 64) and white (CN 941-32) flesh were obtained
1fromn regional vield Irials olftihe Developnent Prograin. Beta-carotene was isolated and purified from
the orangc-red sweet potato. All the cheriicals and intigredients used, including retinyl acetate, were 
atialytical in grade and free of caroterioids. 

Male Irg-Evans rats. 21 days old. were purchased from tlie aninial center of National Taiwan
University. The rats were fed a diet without Vitanin A (consisting of' corn starch - 66.27c, casein
22(7/, soybean oil - 67, salt mixture - 4(7. and a vitarnini mixture without Vitanin A) for Iour weeks
lfir depiet ionIipitrpOses, lUr rats inreach Ireatitlent were fdct tie test diet Ii r 10 days after tlie depletion
peri d. Test diets wer,- nmiade fr m Vitamin A- frec diet mixed with retinyl acctatl., carotenoids extractI'rm sweet potato, raw sweet potato. and sweet potato extract with fresh. white sweet potato. Livers
and kidnCys were removed fror the rats 48 hours after the assay period and were frozen until the 
analysis of' relinol content. 

2nd experiment. Sweet potato samples were the same as in the first expericnit. A Vitamin-A
free diet was fed to tie experiiental rats right after weaning. Few rats were sacrificed during the
depcletion period to make sure that the stored Vitam in A dropped to undetectable level before bioassay.
Test diets were niade f'ronr Vitamiin-A-free diet mixed with all-lrans Beta -carotene; raw sweet potato;
cooked, fried, and baked sweet potato: raw and cooked sweet potato leaves; and raw and cooked carrot.

Analysis of Vitamin A. The organs were ground in a Waring blender arid tissie homogenizer
with ethanol and then saponified with 10'7 KOH ethanol solution for 15 iiiin in a water bath of 70 0 C.The saponified solutior was extracted with ethyl elher. and the alkaline ethanol solution was washed
with water in a separatory funnel. The ethyl ether layer was collected and dried by a streamn of nitrogen 
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gas, the residue was dissolved with an HPLC mobile solvent (49:49:2), and injected into the HPLC 
for the determinatioii of retinol content. 

Results and Discussion 

A purified Beta-carotene diet and a Vitamin-A-free diet were included in the two experiments 
as control. The recovery of Vitamin A was calculated based on the following formula: 

retinol stored in retinol stored in 
Vitamin A recovery (%) = treatment Vit.-A-frec control 

total intake of provilamin A 

Two levels of provitamin A intake were tested in the first experiment for all the four treatments: 
retinyl acetate, Beta-carotene, orange-Ileshed sweet potato, and Beta-carotene + white-fleshed sweet 
potato. '[he retinol recovered in the liver and kidney are summarized inI I . Rats of the retinylTable 
acetate treatment had the best recovery rate. More than 5t)'7 reitiol was recovered in the liver and 
kidney of'tie test animals. Beta-carotene recovery was abhout one-half that of' retinyl acetate. This 
result agrees with infornmation found in literature. 

Table 1. Availability of Beta-carotene in sweet potato fed to rats. 

Retinol or Recovered as Retinol 

Treatment Beta-Carotene in liver in kidney availability 

Intake (,g) 0,g) (%) (11g) (%) (%) 

Control I 0 39.71+ 9.23 0 15.3712.15 - 0 
Control II 0 36.49 t 13.62 0 11.034 0.51 - 0 
Retinyl acetate 835 36.2 459.00 + 46.8 50.7 - 3.6 5.52 2.37 - 50.7+3.6 b 
Retinyl acetate 1571 1 6.0 954.00 ± 49.9 57.8!4.0 4,75 1.27 - 57.8+4.( a 
Sweet potato extract 9951 2.7 245.00± 35.9 21.2+3.6 11.92 1.80 - 21.2± 3.6 c 
Sweet potato extract 1883±24.6 412,00+32.8 20.0+ 1.6 3.73 +0.75 - 20.0+ 1.6 cd 
Sweet potato 9561 72.3 180.00±35.9 15.1 ±3.0 8.56±4.14 - 15.1±3.0 de 
Sweet potato 1917+ 25.3 282.00+ 14.6 13.0±0.8 6.48+1.91 - 13.0±0.8 e 
Sweet potato extract 

with sweet potato 951 ±48.7 223.00± 22.4 19.8+ 1.8 6.82± 1.59 - 19.8+ 1.8 cd 
Sweet potato extract 
with sweet potato 1875127.5 386.00+67.9 18.84 3.6 7.22+2.33 - 18.8±3.6 cd 

There was no significant difference in Beta-carotene recovery from animals fed the Beta-carotene 
basal diet and those given the white sweet potato diet. The recovery was lower in those on the orange
red sweet potato diet, which is about 70% of the Beta-carotene treatment. This value is higher than 
the recovery reported for other plant materials. 

It has been reported that cooking improves the availability of provitamin A in plants. So, sweet 
potato was cooked in different ways and provitamin A availability was estimated and compared with 
other vegetables in the 2nd experiment. The results are summarized on Table 2. ''he relative recovery 
of purified Beta-carotene in raw sweet potato was 64.3 % which is slightly lower than that of the previous 
experiment, probably because of the low retinol level in the liver at the initial stage of the assay period. 
The relative recovery in ray,sweet potato lips and carrots was only 16.5% and 35.5%, respectively. 

These results suggest that sweet potato root is a more efficient Vitamin A source than carrot or 
sweet potato tips. Cooking did improve the availability of these vegetables. However, boiling and 
baking significantly reduced the availability of Vitamin A insweet potato root. The reason is not known. 
'[his negative effect is not found or: fried sweet potato. 

Vitamin A recovery can be affected by many factors, such as Vitamin A intake, protein intake, 
retinol in the liver after depletion, and even the living environment. Two experiments were conducted 
with different liver retinol levels before the assay period: 40 lig in the first experiment and nondetactable 
iti the second. Growth practically slopped at the end of the depletion period in both experiments. 

http:7.22+2.33
http:6.48+1.91
http:8.56�4.14
http:15.3712.15
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Table 2. Availability of carotene in sweet potato, sweet potato leaves, and carrots 
under different processing conditions. 

Beta-Carotene Recovered as Retinol 
Treatment -Intake Amt (jig)Y in liver (/,g) in kidney (pg) total (jg) availability (%) 
Beta-carotene 940 +78.4 105.8 ±21.8 111.3 +21.45.5 ±2.5 11.8 ± 1.6 a
Raw sweet potato 1342 ±81.9 96.6 f 12.9 5.4 ± 1.3 102.n + 13.5 7.6 ±0.7 b 
Cooked sweet potato 983 + 14.3 39.0 9.6 8.1 ±3.3 47.1 ± 6.7 4.8 ±0.7 c
Fried sweet potato 1078 ± 2.6 78.1 _ 2.0 8.1 ±3.7 86.2 ± 5.24 8.0 ±0.5 b
Baked sweet potato 1082 +97.1 41.0 + 5.7 7.1 ±3.7 48.1 + 4.2 4.5 +0.8 c 
Raw sweet potato leaves 1422 + 17.2 21.3 ± 8.1 6.2 +3.6 27.5 ± 8.7 1.9 ±0.6 d 
Cooked sweet potato leaves 1411 1 38.2 33.7 ± 9.7 5.2 ± 1.5 38.9 ± 8.2 2.7 + 0.6 d 
Raw carrot' 1176 ± 72.7 6.4+2.543.1 ± 10.8 49.5 ± 9.4 4.2 ±0.6 c 
Cooked carrot 1176 ±46.1 49.3 ±6.5 6.8 ±2.1 56.1 ± 6.6 4.8 ±0.7 c 
Control 0 . 
2In Oie case of carrot. proita lonA ,.tivity of alpha carotene is calculated as 50% of Beta-carotene Expressed as Beta-carotene 
eqUlValent 

Retinol recovery in the scCond experiment was much lower than that in the first experiment (20% 
vs. I I r/ for Beta-carotenc). Although the relative recovery of Bcla-carotene in raw sweet potato was 
comparable, the experimental condilion of the Ist experiment is recommended. Higher retinol content 
in the organ made chemical analysis much easier. In experiment I , the small amount of retinol in 
the kidney may even be ignored without significantly affecting the overall result. 

The biological process of carotene absorption in the intestines is very complex and not yet
understood in detail. The variations in availability of provitamin A found among different types of 
vegetables listed in the Food Composition Table, isnot very clear. More work will be needed to better 
understand the true nutritional value of vegetables. 

Conclusion 

Although vegetables and fruits are rich in provitamin A, the biological availability of Vitamin
A is poor. These experiments on rats showed that the availability of provitarnin A in sweet potato
is higher than in other vegetables. Boiling ;.nd baking reduced this availability, however. Frying is 
recommended. 

The Effect of Sweetpotato Weevil Damage on 

the Palatability of Sweet Potato 

Introduction 

Sweet potato can be used both for human food and animal feed. Sweetpotato weevil, however,
spoils its appearance and flavor, thus reducing its market value. The compound reported to be 
responsible for the unpleasant odor is ipomneamaronc, a terpene. This compound can be produced
in sweet potato tissues through the induction process of terpene-inducing factors present in the larvae 
of the weevil. In this study. tcrpene analysis and rat-feeding experiments were conducted to estimate 
the cffcct of weevil damage on the palatability of sweet potato for the experimental animals. 

Materials and Methods 

Sweet potato roots in different stages of weevil larvae infestation were analyzed for terpene
concentration. The method of Hyodo et al. was used.* Sweet potato roots were dried and ground
into powder, then exposed to the air. Two grams of sweet potato powder were taken every 24 h, 
and terpene concentration was determined. 

* H. Hyoto. I. Urilani. and S. Akai I969. Production of" uranii-terpeniiids and other cotmpoutnds in sweet potato root lissue 
in response to inlection hy various isolates of 'rolu .is', rioto. Phylopathol. Z.. 65.332. 
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Male rats (Long-Fvans). 21 days old, were purchased from the animal center of National Taiwan 
University. They were fed the control diet lor one week before the hioassay wis initiated. Iwo groups
of ten rats each were housed in individutial cages. Four feed b(Xes, each filled with a diftcrent test 
diet, were placed in the corner of the cages. The position of feed boxes were changed everyday. The
concentration of' terpenes ill cach test diet of the two groups are shown in Table 3. The rats were 
fed with the test diet for a period 01' ten days ar1d feed intake was recorded everyday. 

Table 3. Terpene concentration of test diet in group 1 and 
group 2 of the preference test. 

Treatment Terpene Concentration (O.D. 527 nm) 
group 1 group 2 

Control 0.060 0.06 
1 0.074 0.11 
2 0.088 0.15 
3 0.110 0.18 

In the intake test, the composition of' the test diet in each treatment anmd terpene concentrations 
are shown in Table 4. Each test diet was a mixture of a basal diet mixed with different combinations
of larvae-infested and unintested sweet potato. Four rats in each treatment were fed with 20 g of the 
test diet per day for a period of I1( days. and teed intake wits recorded everyday. 

Table 4. Composition of test diet and terpene concentration. 

Treatment Basal Diet (g) WL-SP'(g) SPI(g) Total (g) Terpenex 
Control 

1 
0 
10 

0 
2 

10 
8 

20 
20 

0.060 
0.088 

2 
3 
4 
5 

10 
10 
10 
10 

4 
6 
8 
10 

6 
4 
2 
0 

20 
20 
20 
20 

0.132 
0.160 
0.206 
0.260 

ZWL-SP = Weevil-larvae-infested sweet potato. YSP = sweet potato (clean). XTerpene concentration was 
monitored at 527 nni. 

Results and Discussion 

Fig. I shows that, in the preference test, the experimental rats detected the terpcnc taste even 
at very low terpene concentration. 0.074 (about 3.6 weex'il/kg sweet potato). Rats almost refused 
to eat aly test diet when the concentration of terpene reached 0. 18 (about 8.7 xveevil/kg sweet potato).
Fig. 2 presents the daily intake in each diet of Group I. There was no difference in intake of weevil
damaged diets per rat at the beg nning and at the end of the experimental period. This result suggests
that preference did not change after 10 days of. feeding. if the rats were given a free choice. 

The conditions in the inlake experiment were dif'trent from those of the preference test. Weevil
daniaged feed was the only feed available in ti lfrmer. The animals were forced to select between 
the less preferred diet or starvation. Total intake at the end of the experimental period for each diet 
are presented in Fig. 3. Food intake decreased with increasing concentrations of terpene. The feed
intake per rat of the diet with high terpene concentration was only 75.7c of that of' the control diet. 
Body weight gain was also affected by lowvccd intake. This imuplies that a weevil-damagcd diet will 
either prolong feeding period or reduce feed efficiency. In either case, it will increase livestock 
production cost. 

The num1lber of larvae per unit rool weight is the recommended parameter to quantify the degree
of wee'il Idamage. This method, hoxvexer, is not applicable to dehydrated sxweet polato chips and flour
which are coranion ly used in the fecd industry. An acceptable method must be found to grade these 
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commodities based on degree of weevil damage. Chemi:al anaiyis on weevil-damage-related 
constituents, such as terpene. clId I,, a possible solution. 
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The relotimnship hcptween weevil infecti'on. CxrCssCd as tnuIhe r ilalvaC rper unil weight aind 
tc pelie c(incentr ation, is showln in Fig. 4. The relationship between these two pa rameters is not linear, 
iowever. Terpe.ne concentration did not ineiease pIrooilnonalcly wth the Increase in larvae in the 
sweet potato samplec. "'erpene c(nenrlitnii ili. hrel'Ii re . is tnot agoid parainclcr tor estIi iiating samipleCs 
with heavy weevil inleclion. lowever. feeding experinents revealed that auiinials are very sensitive 
to weevil datiinge. Terpcne concenlration cati uselIuI ti psr,.still provide in foriiation ir Iced 

Terpene is a volatilc conpound . and a certain loss is expected during slorage. Results pr'CSentCd 
in Fig. 5 indicated tit loss of lerpeti occulrred only at tile heginit stage of tile Storagce period and 
cimcentratlion reach ed a slihle stige after foir days ttler roolIi tenlipraltul. 

Conclusion 

Weevil do.lnia.c reduces ie ii rket quolity of ,swet POt1iltli. "l'rpencc(ntenlit was used as an index 
tol evalualc an acceptahle daiilge level of swect ploltato for anitial 'ed l.Experiliiental animals were 

http:Terpe.ne
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found to be very sensitive to terpene content. Although it was suggested that terpene is the principalcompound affecting the palatability of weevil-damaged sweet potato, the experiment design did notexclude the possibilhy of other contributing factors. Additional experiments will be needed if one
wishes to clarify this point. 
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Fig. 5. Volatilization of terpene in the weevil

larvae-infested sweet potato powder. 

Composition of Edible Fiber 
in Sweet Potato Tips 

Introduction 

Sweet potato tips are used as a vegetable in many Asian countries. This nutritious vegetable,however, is not considered a high quality vegetable because of its tenderness. Edible fiber contentand its composition are believed to be associated with the texture of vegetablcs. Recent research indicated
that dietary fiber may have a restraining effect on many diseases.

The development of cultivars as vegetable greens is one of the objectives of the AVRDC sweetpotato improvement program. CN 1508-93 was selected on the basis of its field performance. Theedible fiber composition of this cultivar and three other sweet potato lines were analyzed in this project.

Water convolvulus was also 
 included for comparison. 

Materials and Methods 

Sweet potato tips (top 10 cii) of variety 1-57, 1-426, CN 1367-2, and CN 1508-93 were picked
from the AVRDC field. Water convolvulus tips (25 cm) were obtained from home garden plots.
Fresh samples 
were separated into leaf, petiole, and stem; and then weighed immediately. Theirdistributions in all tlhe samples were calculated. Proximate chemical compositions were analyzed asfollows: moisture-oven dry method (105'C): crude protein-micro-K jeldahl method (N x 6.25); crudefiber-acid and alkaline hydrolysis method; starch-perchloric acid hydrolysis method; ash-550°C furnace 
method. 

Enzymatic hydrolysis for carbohydrate composition was adapied from Prosky et al. (1983).*Proteasc, termamnyl, and amyloglucosidase were used to hydrolyze ground dried samples into hot water 

*Prosky. L.,N-G Asp. I. Furtla. J. W. Dc Vrics. T. F. Schwcicr, 13. Htarland. '984. The dcterninalin of tatal dietary
fiber
in fiaods, faod products and totaldicis: intarlaharatary study. J.AOAC 67: 10"4-1052. 
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(60'C) soluble and ;-,soluble nonstarch polysaccharides (NSP). NSP were hydrolyzed by 67% H2S0 4 
and 1.0 N H2S0 4 to determine cellulose and hernicClllose contents, respectively. The pectic substance 
was determined by hydrolyzing NSP with tctraborate/HSO, reagent. Free sugar, titratable acidity, 
irot:, and Beua-carotne contents were analyzed according to the nethods of the Association of Official 
Analytical Chenists. 

CN 1508-93 tips and water convoilvuus were chosen for sensory evaluation. It was done ill the 
practice kitche'i of the lainan .lnior College of -homlc Lcononlics. The panel consisted of 41 girls 
around 20 \'ears old. The two vcgetahle, were cooked in two ways: stir-frying and boiling. The panel 
members cvaluatCd the VceCtablcs for color', textuIre, palatability, after tash , and total acceptability. 

Results and Discussion 

The fresh s,cight distributions oft 1he four lines of sweet potato tips and water corvolvulus arc 
listed in Table 5. The .teit of watler convolvuLus contributes 53.97, of the total fresh weight. This 
high stern weight tav he due to HIhdifferent sanlpling methods used. The whole plant, including 
the main stem, is considered edible. Lilc CN !508-93 has long petioles which contribute 37.9% of 
the edible porzion. This morpliological characteristic mlakes this line more suitable as ,, getable green, 
especially in areas w'.re only pelioles are caten1. 

Table 5. Proximate chemical composition of four varieties of sweet 
pot'ato tips and water convolvulus. 

POrrtorl Weight Distri DM
1 

Protei Crude Fiber Starch Free Ash Fe Beta-

Va ley titirri Sugar Carotene
 

of W ot 	 DM) of DM) (', of 1DM)( of 1DM) (6 of DM) (mg/lO0 g) (ng/lO0 g) 

157 	 Total 12 17 11 A8 15 66 383 997 1355 335 2.66
 
Stem 24,0 9 ,I 11 1 24 03 3 97 1398 14 39 3.74 0.36
 
Petiole 295 728 1 165 17 33 4 37 10 70 1964 1 37 047
 
Leaf 465 16.64 2<8 15 1029 341 743 925 441 524
 

1-426 	 Total 1295 .)4 56 11 16 3 53 920 13.66 3(03 1 21
 
Sem 23 6 982 1708 18 51 383 13 53 1376 1 75 0.32
 
Petiole 208 7 92 14 77 16 54 4 17 14 95 17 78 1 79 0.17
 
l eaf 55.6 16 16 31 39 11 43 3 16 521 1207 404 1.97
 

CN 13672 	 total 12 44 18 77 14 95 3 76 730 13 34 301 0.61 
Stem 30 1 9 54 11 93 19 54 3 93 1041 13.23 1 41 0.27 
Petiole 21 3 8 5? 11 80 16.05 4 87 744 17.64 1.81 0.18 
Leat 48 3 15 99 26 14 11.58 317 529 11 51 455 1.01 

CN 150893 	 Total 662 2067 1500 :363 1299 1667 1 53 2.54 
Stem 24.4 7 92 14.06 20 79 3 37 1684 14.92 1 52 1.63 
Petiole 379 5.92 1:325 1706 400 1568 2227 080 0.14 
Leaf 377 6 47 32 4? 9 19 3 43 7 79 12 18 227 553 

Water con 
volVLuls 	 Total 6 50 28 38 14 75 3 20 6.23 1985 5.39 1.94 

Stem 539 500 22 10 1782 3.65 736 2261 4 11 0.31 
Petiole 11.9 546 22 54 16 25 4 21 521 22.49 389 0.71 
Leaf 3. 2 9 23 4030 9 3 2 13 4 81 14 51 7.94 4.95 

dry'1DM d malter Y W fresh weight 

Table 5 alst! su narizes selected chemical compositions. Three of sweet potato lines had a total 
dry matter content o(over 12 7,. )ry matter content of 'CN 1508-93 Was only about hall of the other 
lines and was conparable to waler coivolvuls. Since crude fiber content of these four sweet potato 
lines were comparable, dic low dry matter content of CN 1508-93 reduced its crude fiber content 
ofthe fresh weighlt sample to less than I ', , which is conparabl e to water convolvulus and other tropical 
lealy vegetables te.. le.dfy a araiths). although it is still higher than those of teliperate vegetables, 
such as Chinese cabhage znd spinach. The panel test Suggests that this line is better in tenderness 
than other lines tested. 

Water C0n vOlvunus had a higher iron co nt,7t than tile sweet potato lines. CN 1508-93 was relatively 
por in iron. 1-426 and CN 1367-2. whic! l,.ive yellowish-green leaves were low in Bcta-carotcne 
content. Potato lines, 1-426 and CN 1367.2, were lower in Beta-carotene content. 

Nonstarch polysaccharides (NSP) are the major component of both sweet potato tips and water 
convolvulus. This component contributes about 60% of total dry natter. Proportion of hot-water
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solulble NSP to insoluble NSP is around 1:5. The major compositions of soluble NSP and insolubleNSP are listed illTables 6 and 7. Compositions listed are around 80'/ ol total ediblk fiber. Othercomlponenls, such IsgUM and ligni n. were not included in the analysis. Hemicellulose was the majorNS13 fir both sweet potato tips and waler convoh'vus. 'he concentratIono1 cellulose esliniated bythis fractionation mcthold agreed with the crude liber content as showI in ''able 5. 

Table 6. Carbohydrate composition of soluble nonstarch polysaccharides offour varieties of sweet potato tips and water convulvulus (dry weight basis). 

Variety Portion Starch Pectic Substance Celllose Hernicellulose 
(%) (II,,) (%) (%)1-57 Total 1.26 14.25 0.13 43.82

Stem 1.21 8.11  38.26Petiole 1.09 9.63  38.55Leaf 1.40 20.34 0.02 50.031-426 Total 1.32 17.97 0.10 46.77Stem 1.69 11.60 0.27 42.96Petiole 1.37 11.41 - 41.20Leaf 1.15 23.13 0.06 50.47CN 1367-2 Total 1.22 18.63 0.21 47.37
Stem 1.30 10.39 0.58 42.67Petiole 1.12 14.70 0.02 43.99
Leaf 1.21 25.54 0.07 51.79CN 1508-93 Total 1.43 21.86 0.59 47.09Stern 1.21 16.79 0.32 44.44Petiole 1.30 19.33 0.74 41.49Leaf 1.69 27.69 0.62 54.44

Water
convolvulus Tota! 1.87 14.58 0.90 41.71Stern 0.97 4.88 0.14 37.37Petiole 1.09 9.70 0.01 40.02Leaf 3.56 31.56 2.40 49.14 

Sinc tiehhot-watcr-soluble NS P is extracted during cooking. the insoluble NSP is probably the
major constituent alCclin tile
texture. It is pointed out thait there is a relatively high insoluble peeticsubstaLIeC in the petiole Ol CN 1508-93. This component mav be a contributing factor in the tender
 
texlure Of this cultelar.


Water convovuls has lower litratable acidI)' and free sugar
Lthan sweet potato tills. However,the laboratoiry panel was iol able to dietect the diffterence in taste aMn1011, sweet potato tillswith regard
t higher sugar to acid ratio.
 

E'dible-fihCr aial.'sk sho\cd that (N 151)8-93 had good eating quality as 
vegetable green, butin tilesensory evalualion of wk'hole tips ai tileTainan lJunior College ofl-onie Economics, the panelstill preferred w'later convoh'uluIs in all aspecls (Table 8). CN 1508-93 with its long and good-quality
petiole, has prohabl. a belter chance inI areas where only petioles are consumed. 

Conclusion 

Tenderness in sw\veet potato tips hinders its Fullacceptance as a green lea y vegetable by consumers.Regarding edible fiber conlent, the new AVRDC breeding line CN 1508-93 showed long petioleswith high pectic c(ontent whichl may suggeslt a better eating quality than the check cutivars. Or!ganolepticevaluation, howvecr, indicated [hat it is less acceptable than water convolvulus. 
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Table 7. Carbohydrate composition of insoluble nonstarch polysaccharides of 
four varieties of sweet potato tips and water convolvulus (dry weight basis). 

Variety 	 Portion Starch Pectic Substance Cellulose Hemicellulose 
(%) (0) (%) (%) 

1-57 	 Total 1.76 10.30 26.65 45.74 
Stem 1.89 11.84 32.70 46.37 
Petiole 2.13 14.91 32.43 46.71 
Leaf 1.46 6.59 19.86 44.81

1-426 	 Total 1.80 9.03 28.94 46.16 
Stem 2.22 11.69 35.38 47.70 
Petiole 2.28 14.41 37.82 47.52 
Leaf 1.45 5.89 22.89 44.99 

CN 1367-2 	 Total 1.65 8.63 33.46 45.91 
Stem 2.15 11.97 38.55 47.07 
Petiole 1.75 11.42 34.92 46.89 
Leaf 1.30 5.29 29.62 44.75 

CN 1508-93 	 Total 2.03 12.55 33.15 44.80 
Stem 2.13 9.88 44.79 45.71 
Petiole 2.56 21.83 39.23 46.50 
Leaf 1.43 4.95 19.50 42.60 

Water 
convolvulus Total 2.03 9.72 30.72 44.15 

Stem 2.48 14.31 36.97 47.01 
Petiole 1.83 13.74 26.13 46.73 
Leaf 1.39 1.08 19.00 38.75 

Table 8. Sensory evaluation scores of CN 1508-93 tips and water 
convolvulus prepared in two cooking methods! z 

Cooking After Total 
Method Sample Color Texture Palatability Taste Acceptability 
Stir-frying CN 1508-93 5.14 b 5.00 b 4.48 b 4.50 b 4.55 b 

Water con
volvulus 6.16 a 6.41 a 6.18 a 6.18 a 6.31 a
 

Boiling CN 1508-93 5.59 ab 5.20 b 4.91 b 4.48 b 4.93 b
 
Water con
volvulus 5.93 a 5.86 a 5.98 a 5.77 a 5.93 a
 

/No. of members in panel 
 - 41. 

Cooking Quality of Mungbean 

Introduction 

'aiwan,inunghea 
with L resulting good flavor arc considered desirable components in tliis preparation. Studies at AVRDC 
indicated that the 30-min ceoking time is not stable for a given variety. This suggests lhat olher 
envii-oniuental fictors miniht he involved which affect the cooking quality of munghCan sed. This
study w,,asconldnUctCd to idellify these factors. lFTrls were also made to elate some chemical and 

a proIdued domest icailly is mainly IIused for soup preparation. Ease in cooking 

physical properties to this hard-to-cook leguine seed. 

Materials and 	 Methods 

Nine va-ietiC s ifmu nghealii swiiv indifflhrent seasons were chosei for this experiment. Two fiund red 
munghean seeds were cooked in 150 il water fOr 20 to 25 riniinErFenimeyer flasks placed on a 
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hot plate. The number of well-cooked seeds were recorded. Cooking time was expressed as the time 
when 50% of the beans were split.

Five varieties of mungbean sown in summer 1985 were picked for storage test. Samples wereput in adesiccator with glycol (75 % RH) and stored under 40+ 1'C in the oven for 45 days. Cooking
quality was determined after storage.


Varieties V 2010 and VC 
 1168-B were compared on cooking quality and sensory evaluation.The percentages of well-cooked beans at four different cooking times were determined. Sensoryevaluation was done in the small room of the AVRIDC Chemistry Department ina normal environment.
The panel was composed of the chemistry staff who were trained to undergo organoleptic tests. The 
triangle test was used for sample evaluation. 

Results and Discussion 

Crop seasons and storage periods were selected as possible flctors that might affect the cookingtime of inungbean seeds. The number of well-cooked seeds in 22 niun of cooking time %.as thepreliminary criterion applied for mungbean samples sown in different seasons. The results aresummarized inTable 9. The following trends were observed from this experiment: 1) varietal differences were detectable in seeds planted in the same season. (Lines such as V 2984, V 2272, and V 2773 
were easier to cook than V 3726 and V 2010): 2) seeds from the autumn season had better cookingquality than those of' the suniimer and spring seasons: 3) storage durati ) affccted cooking time.A preliminary experiment was conducted to test the effect of storage on cooking time. Mungbeanseed samples sown in the same crop season were stored at 40'C and 75%/, RH for 45 days. Thepercentages of well-cooked beans observed before and after storage are listed in Table 10. Resultssuggest that storage might prolong cooking time. Storage effect was more severe on some varieties,
such as V 3726, than others. The experiment oni long-term storage is still ongoing.

V 2010 is a popular cultivar in Taiwan. Laboratory experiments indicated that it needs a longercooking time. VC 1168B, an AVRDC line, recommended for release in the near future, requiredless cooking time than V 2010. The percentages of well-cooked beans at four different cooking times 
are presented in Table 11. 

Table 9. Cooking quality of different varieties of mungbean 
planted under different seasons. 

Variety CropSeason Well-Cooked Beans Well-Cooked Beansin 22 min (%) in 25 min (%) 
V3476 83 autumn 55a +7.4 97 a + 1.9
V 3476 84 autumn 60 a +5.1 99 a ± 1.0

V 3476 85 spring 30 c 
 + 5.5 66 b± 10.7V 3476 85 summer 11 d +2.5 54 b ± 2.9V 2010 84 autumn ±3.211 d 29c + 9.1V 2010 85 spring 7 d ±2.8 23 c + 4.6V 2010 85 summer 3 e ±1.2 7 d ± 1.5VC 1628-A 84 autumn 33 c ±2.1 93 a + 2.5VC 1628-A 85 spring 30c ±3.0 85 a ± 3.1
VC 1628-A 85 summer 29 
c ±2.9
VC 1168-B 85 spring 58 a ±8.4 
VC 2530-C 85 spring 35 c +2.3

V 2272 85 summer 54 ab ±0.9

V 2984 85 summer 57 a +3.3

V 2773 85 summer 51 b ±3.4

V 3726 85 summer 10 d +4.8
 

The triangle test was applied for sensory evaluation of V 2010 and VC 1168-B. The results aresummarized in Table 12. The panel considered texture as the major property. VC 1168-B was softerthan V 2010. Interestingly, the panel preferred VC 1168-B if both varieties had the same cooking 
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time. On the other hand, when V 2010 was cooked longer to approximate the texture of VC 1168-B, 
the panel favored V 2010 because it had acquired a better flavor. 

Table 10. Comparison of cooking quality between fresh and 
stored mungbeans/ z 

Percentage of Well-Cocked
 
Variety No. fresh beans stored beans 
 Reduction 

mean SD mean SD 
V 2272-85 summer 78 ± 0.0 68 + 2.5 10 
V 2773-85 summer 75 + 5.5 70 + 2.5 5 
V 3726-85 summer 50 + 9.5 7 + 1.0 43 
V 2010-85 summer 12 + 4.5 3 + 1.0 9
V 2984-85 summer 85 + 5.5 70 ± 0.0 15
 

z41 1°C, 75% RH. 45 days; cookirg time = 25 min.
 

Table 11. Effect of cooking time on the 
percentage of well-cooked mungbean 

varieties, V 2010 and V 1168-E.z 
Cooking Time V 2010 VC 1168-B 

(min) mean SD mean SD 
18 5 1.0 
20 30 + 2.5 
22 7 + 2.8 58 8.4 
25 23 ± 4.6 95 ± 3.6 
27 73 + 4.5 
30 96 ± 2.5 

ZSeeds were planted in spring 1985. 

Table 12. Sensory evaluation of mungbean soup prepared 

from V 2010 and VC 1168-B. 

Cooking Timez Panel Number Significancey Preferencey 

10 min for both 12 ns ** for VC 1168-B 
12 min for both 10 ** ** for VC 1168-B 
12 min for VC 1168B ** * forV 2010
 
16 min for V 2010 16
 

ZAutoclaved under 120 0 C.
 
Yns = not significant; * = significant; ** = highly significant. 

Chemical and physical properties, such as water absorption rate, coat thickness, amylose content,
fiber composition, and lignin content, have been suggested as factors that might be related to cooking 
time requirement. Results of the preliminary experiments, however, did not provide enough evidence 
to establish asignificant relationship between any of thesc factors and cooking time. Further experiments
will be needed to understand the chemistry involved in cooking and to establish a method fbr quality 
evaluation. 

Conclusion 

A long cooking time is undesirable for dry beans. The required cooking time for mungbean seed 
is affected by crop season and storage period. AVRDC breeding line VC 1168-B was a better line 
than the local check cultivar V 2010 as regards cooking time. 
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Quality Constituents of
 
Soybean AGS Lines
 

Introduction 

AVR)C[has developed 290 soYbeian liles. m y of whicli were released b' trational pI'ogiramslotr comirnlrecial pro(dtclio. i'formirllion oin fi0d constittents witlh commi'ercial interest is lacking formost nf Ihesc AGS lines. Tihe puir)sC Of this lnljecl was to .IcCIIila such inlifrimation Ir reference..tC 
(heClli:al Constiltuents Planned fto anailysis include Crud prtein, lll,crue I. total mlthionine content.lattl acid patlrt. lipO\mNyeiase aclivik e plolr'iiperties. and proItein patterns. (.lilstiLill allalysescindiictcid in I985 \c,,c (onl crunde prolil, crude I'at. lip ycelase activily, and part of the klitly acid 
pat ternl 

Materials and Methods 

Since soybeal.ns \\crc not planted I'r the purpioses ol, this experinneni, harvest season anid yeark..rernot tle samc for all tIhe lines mly\+d. Thcrelirc, the data cill be used only for reference.('rdC fal and rdc+protCin yoCrc anaiv/cud with tOleiNear Infra red Spcct r(scopy ('echiiicon Moidel4(0) calibrated b, the standard s"oshlct and micro-Kieldihlhl metholds. respectively. Fany acid patterns\%crc dclcriined I, eas chr\nani-rafhsy after saponilsyine and eslerifvinh the cxi racted fat. TIhelgaschumIrI10 aphNy (i(') ci+ndilion used was 15'< DGS I,.4 iin. x 5 t column and Flar ieIon l)etcclF1)) lCnIcrr. l.i1)p0o CenanS. aclivitl\ was, dCternined slpClrophotomntri.ally with linolcic acidst,,ratt. ()c iil uniof clul/\ meOne asacli\hit was defiled as ir absorlance increase of (.01 (nin) 'al 234 

Isoeli nc Ialllms (it lipncewutse were evamined by disc electrophoresis. Soyheans were soakedlit tir hours and dislilletl. h'le trapped volatiles were c tracted with ('S, lilr times and concentra1iitCand analved b\ (G(%wiih 5':; XF 115(. 
d

1/8 iii. x 1I fit. coilnn. N, was Lisld as i carrier gas withthe low ral, o1'8 iillil. ()iCrr teinl'ur was inilialcd at 60)C for 2 min and then raised ti 180()C

at a rate of 2(" per riin. The icnliperaltri ofI FI11) was 250'C.
 

Results and Discussion 

The 'lcultlclc distriution of uc'ltl,fill ill'] crude lotein are sliown in Figs. 6 and 7, respectively.For oil-e'xtiaclion plants in Taiwan., tIhe ilininiii requireitills are 36(, protein and 18/(, hlit. Among
290 AGS lines testl, 17 lines cr ihis requirenlent. ighlt lilres (AGS 110, 1(001, 137, 274, 76, 70,

72. and 177)had highI rimtin (>42 i and fat ( < 2W; ).

ihIr )rtlein content is ,a desirablrc ipcr.i fil tritilional oriental l'od. such as toflu andi beallcurd skill. The top I0 AGS lilies oi- protlin content wkcr 118, 2. 19). 104, 193, 21), 281, 106, 2,and 102. All lhese 
2(. 

II lines have morc than 44<,'7prolin coiltcnl. Amonll Ihese liles. AGS 118, 104,
and 261 which iave ill oil content hihmr 
 IhauIX'; (lcs.l\c turthr evxilhlalioil.Soybleall oil is oli of the most important oil sutirce fir liod. 1Ico sists ot16( pINilllns.ltlrlltldfattv acid. 25 i dolcic acid an I5 '; saturatlCd fat acid. Ikolynsaiu'tlcd I'all acids are eseilial filly
acids, but Ohe reduce the stalbility of oil. ()ne clarilerisic of,so'; ci 
 oil is its higl concentrationof linolenic acid (18:3) whiich is even less stable Ihan linlholic acid ( 18:2j. A desirahle raty acid pattern
fir so bean olil sllld be hihih]i total pliyulisaltrald kilty acid hul low iii 
 linolellic acid. Th'lle analysisolf OtPiem*itv acid pallir il A.GS lines is .not Vet compleleld. The virialion of total tinsaltirated fItty'acids varied toii 58 to 4'fi of itl. The lowest lilolcilic acid lilies \as aroundli .! fat. 
L.ipoxvzcenase is I'crltllCd responsibl in tilhe i l ben ii-h ic.l.npilliasanl ldolr Ito irhe diltribuiolnnlelnll.yNiell activity lif\vgclasc,- I ) adirrom A(S lines are sliown ill Fi,,. S. AGS liis '2 3295 185. 

273. and 212 had relativelv Ilow ipoxy-'elase activity.Ison incmnesof lilllpxcnasc can Ie detecled by elect rirolhir0 Ci. T lilC ieth LIusC ill tOis c\Iperillelnlcanllly , detect tIe activity of ].1 lipoxenase wlich is repoleredly thi miajor isielwiiir ill soybeal.Selected lines. ligh or low in LI is,iyire. were subjectcd to electrolphoresis to estimate tlhe activity 

http:soybeal.ns
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of L, and L3 isoenzymcs. It was found that lines relatively low in 1 l were also generally low in L2 
ani had no L 3. 
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Fig. 6. Distribution of oil content in AGS lines. 
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Fig.7. Distribution of protein content in AGS 
lines. 
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Fig. 'I. Distribution of enzyme activity in AGS lines. 

Although the differences in lipoxygcnasc acti\ilies anilng AGS lines were not great, lines of highand low enzynC activities were selected to test the clT ct of the enzymes ol flavor (Table 13). Lines
with high liipoxygelase activity v,erc also high in ma1,1jor lla\,or This result suggests thatCollmpounds. 
lipoxygelase activily c ould he a usetul index of sovheanl acccptability. 
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Table 13. Major volatiles of soybean lines high and low in 
lipoxygenase-1 activity. 

AGS Lipoxygenase-1 Standard y pg/10O g No. of Unidenti-Activity' 1 2 4 7 fied Major Peaks 
AGS 46 126.6 1.07 1.40 0.32 0.29 4AGS 87 128.0 0.24 1.91 0.14 0.39 4AGS 9 162.3 11.25 3.81 5.67 0.62 4AGS 33 162.6 16.39 3.25 7.18 0.57 4 

Zone unit of enzyme activity was defined as an absorbance increase of 0.01 min(mg) lat 234 nm.YStandard 1 is ethyl vinyl ketone, 2 is n-hexanal, 4 is n-heptyl aldehyde, 7 is 2-octanone. 

Conclusion 

The purpose of this study was to provide certain information on the quality of selected AVRDCAGS lines. Lines high in both protein and flt are available, and so are those very high in proteinbut with slightly lower fat content. These lines are good for tofu-making. Lipoxygenase activity of
AGS lines varied from 85 to 170 units per milligram. Flavor pattern determined by gas chromatographyon lines high and low in enzyme activity suggests that activity of lipoxygenase can be a potential indicatorof the beany flavor in soybean milk. Lines identified with special properties will be planted in the
field with replications for reconfirmation and quantitative comparison. 

Volatiles of Processed Soybean Products 

Introduction 

The beany flavor often becomes a deterrent to the acceptability of soybean processed products.Carbonyl compounds are suggested to be the ones responsible for the distinctively undesirable beanyand grassy flavor. These compounds believed to be the degradation of unsaturated fatty acids andthe oxidation process is catalyzed by lipoxygenase. Ethyl vinyl ketones, n-hexanal, 3-cis-hexanol andn-pentylfuran have heen identified as the most important ones responsible for this objectionable flavor.The gas chromatographic analysis was conducted to study the flavor of soybean products preparedin the traditional way. The purpose of this study was to identify soybean products with low beany
flavor for better acceptability in other places. 

Materials and Methods 

AVRDC soybean seeds were selected and cleaned before processing: 
• For raw soybean inilk, whole soybean seeds were soaked for 4 h in distilled water below 40'C,ground in a waring blender for 5 min, and diluted to 2,000 ml for distillafion.
 
a For bean sprouts. soybean seeds were soaked in water for 6 hand placed in an automatic laboratory
 
sprouting can.
 
0 For tofL and bean-curd skin, the seeds were soaked in water, ground ina waring blender, and subjected
 
to a laboratory process.
• For vegetable soyhean, fresh seeds were cooked for 15 iin, ground, and processed the same way 
as raw soybean milk. 

'fhe distillation system is shown in Fig. 9.The volatiles distilled and trapped in containers were
extracted with CS., Iour times and concentrated for gas chromatography (GC) analysis.

In gas chronmatography, the volatiles werc analyzed by GC on 5% XF 1150, 1/8 in. x 10 ft. column.N2 was used as a carrier gas with the flow rate of 8 mIl/in. Oven temperature was initiated at 60'Cfor 2 min and then raised to 180°C at the rate of 2°C per min. The temperature of the flame ion 
detector (FID) was 250'C. 
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Results and Discussion 

The gas chronlatograml of volatile compounds from raw soybean milk (AGS 66) is shown in Fig.
10. A baseline shilt at the later part of the chronalogram was observed. At maximnumn1 instrument 
sensitivity and relatively high sample concentration, eight peaks could be observed. The retention 
time of available standards, ethyl-vinyl-ketone. hexanal, n-ieptyl-aldehyde, ethyl-n-hexanoate, ii
hexanol, 2-octanone. l-octen-3-0l could he tentatively identified. Identilication of compounds. such 
as i-heptyl-ahhvde and Cthiyl-1i-am ate, based n retention tie,are less reliable because of hogerhe 
retention lime. 

Major volatiles 'rom sprouts oIfolur soybean varieties and quantitative estimation based on peak
heights are listed ill Table 14. Ethyl vinyl-ketone, hexanol, n-heptyl-aldehyde and 2-octanone were 
the major volatile compounds ill soybea sprouts. No drastic diflerences were observed on volatile
compound patterns aning varieties tested, including the small-seeded variety, AGS 2. The concentration 
of volatile compouInds in spronuts significantly decreased after cooking. Ethyl vinyl ketone and Ti-heptyl
aldehyde were fouind to be [tlinajor volatile compounds incooked soybean sprouts, Just as in n111ngbean.

The GC paltern of vlatile compounds extracted t'rnil are listed in Table 15. The ia jor ynlatiletol'n 
compounds idenlified were similar to that of soybean milk. Extending the boiling perioud of soybean
riilk before adding tilecoagulatc reduced the concentration of volatiles. The ohililng effect is more 
pronounced OinCompounrids With low rnolecular weight, such as ethyl viinyl ketone and ri-heptyl aldehyde,
than oilcompounds with high molecular weight, as 2-octanore. Prolonged cooking titiie did riot aftect 
the tofu-inaking prperty of* soybean milk. 

Table 14. Major volatiles of bean sprouts. 

Concentration pg/100 Dry Wt. Number of 
Sample Standard' Unidentified 

1 2 4 6 7 Major Peaks 
AGS 66 

Fresh sprout 
Cooked sprout 

13.61 
6.94 

28.22 
0.77 

5.68 
2.47 

-
-

12.54 
-

4 
3 

AGS 129 
Fresh sprout 15.29 17.92 2.04 0.91 7.23 6 
Cooked sprout 13.87 0.29 8.25 - - 4 

AGS 2 
Fresh sprout 25.10 46.22 11.99 - 24.79 6 
Cooked sprout 11.41 0.67 5.79 - - 4 

TN 15 
Fresh sprout 13.71 38.90 7.80 - 21.79 6 
Cooked sprout 

TN 3 
5.08 0.35 1.94 - - 1 

Fresh sprout 
Cooked sprout 

39.79 
7.04 

-
1.00 

40.90 
3.81 

-
0.98 

-
5.33 

3 
3 

ZStandard I is ethyl vinylketone, 2 isn-hexanal, 4 is n-heptyl aldehyde. 6 is n-hexanol, 7 is 2-octanone. 

Beanl-curd skin is one soybean product with a better chance at consumer acceptance because of
its low beary flavor and good storability. Tire GC analysis supported this result (Table 16). Only
few snall peaks were observed in gas chroruatograrn. The niajor flavor compound of bean-curd skin 
was ethyl-vinyl-keone which had a concentration of 10 to 20% that of tofu on a dry weight basis. 
It is expected to be even lower after rehydration. 

Conclusion 

The undesirable beany and grassy flavor of tofu and bean-curd skin isolten a deterrent to consumer
acceptability. Flavor patterns of these traditional soybean products were analyzed by gas chromatography
and showed that their nia ijorvlatiles were similar to these insoybean milk. Bean-curd skin had very
low carbonyl compounds, which suggests that it has a better chance of being accepted by the consumers. 
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Table 15. Major volatiles of tofu. 

Concentration /g/lO0 g Dry Wt. Numbers of
Sample Standard" Unidentified 

- - 2 4 7 Major Peaks 
AGS 66
 

Tofu 68.13 
 5.45 35.00 0.60 8
B 10 tofuv 26.83 2.45 19.25 0.67 6 

AGS 129 
Tofu 44.65 3.10 23.62 0.28 6B 10 tofu 5.28 2.71 2.66 0.57 7
 

'Stindard 1 is ehyl vinyl kelone,, 2 is r-horl. 4 
 is o- hepty- ldehyde, 7 is 2-octanonre.

YB 10 tofU was boiled for 10 min hefore being processed Into tofL.
 

Table 16. Major volatiles of bean-curd skin. 
Concentration lig/100 Dry Wt. Numbers of

Sample Standard' Unidentified 
1 2 47 Major Peaks 

AGS 66 8.91 0.80 4.56 0.21 2AGS 129 2.34 0.41 0.41 0.09 2AGS 2 6.06 0.76 1.86 0.31 1TN 15 25.07  16.95  1
 
'Standard 1 is ethyl vinyl-kelo e. 2 is n-hexa-al. 
 4 is n-heptyl-aldehyde, 7 is 2-oclanone. 
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Soil Science 

Developing Improved Cropping Systems 

Introduction 

Crop rotation isbeneficial to the soil: it preserves organic 11iatter. increases nitrogen, balances 
soil nutrients, improves its piysicI..al propertiCs. and suppresses soil-blrne discases. I'lis project, which 
was heguni in I983 and will Continue in successive years, will attempt to I)dcvClop crop rotation 
systems specifically tailored to the tropics: 2) evalhtC the effects o1previous crops a1nd sncessive 
applications of'mulch and compost on tomato and soybean yields: 3)develop new technologies leasible 
for ve'getahle cnllialion In summer in the humid topics: and 4) develop labor-, fertilizer-, chemical-, 
and water-savingig Crop rotation systellIs. 

Materials and Methods 

I 	 I ).Individual crops'en c roppini g SetlItces were tesled in I985 (Tahle 	 were planted ill 50 Ill2 

plots. A conmpletely I'andomtized design was used with two replications. Although fertilizer application 
rate I',0" eachIi nence and atnong di fferent c iopping seqItiecs,each crop was dillrent ill crnpp itg sequ 
the total aiiiounlits of' N. 1. and K appl ied PCr antn1 illeach cr)pping systet were at tle mateIixed 
it' 150. 120. and 180 kg/ha. respectively (Table 2). 

Table 1. Rotation system tested for AVRDC mandate crops. 

Rotation No. 	 Spring Summer Autumn 

1 rice mungbean tomato 
2 mungbean rice sweet potato 
3 soybean C.cabbage buckwheat 
4 tomato corn soybean 
5 soybean sweet potato C.cabbage 
6 C.cabbage tomato mungbean 
7 C.cabbage tomato mungbean 

(30 t/ha (30 t/ha 
compost + compost + 
mulching) mulching) 

8 C.cabbage tomato mungbean 
(mulching) (mulching) 

9 rice 	 tomato soybean 
(30 t/ha (30 t/ha 
compost + compost + 
mulching) mulching) 

10 	 rice tomato soybean 
(mulching) 



Table 2. Application of fertilizer in each rotation system.
Rotation Planting Crop Fertilizer Dressing Fertilizers Applied (kg/ha)
 

No. Time 
 Usedz N P2 0 5 K2 0 Compost (t/ha)
1 autumn tomato CF#4 basal 70.0 35.0 140.0 

CF# 1 top 	
0.0 

30.0 7.3 15.0spring rice 	 0.0CF#39 basal 25.0 37.8 25.0summer mungbean CF#4 basal 25.0 12.5 50.0 
0.0 

2 autumn s. potato CF#4 	 0.0basal 40.0 20.0 80.0 0.0
CF#39 top 20.0 30.0 20.0spring mungbean CF#39 + KCI 	 0.0basal 30.0 45.0 50.0 0.0summer rice

3 	 CF# 1 basal 60.0 15.0 30.0spring soybean CF#4 basal 50.0 	 0.0
70.0 100.0 0.0summer C. cabbage CF#5 basal 100.0 50.0 75.04 autumn soybean CF#39 0.0 >basal 40.0 60.0 40.0spring tomato CF#5 	 0.0basal 70.0 35.0 52.0 0.0 

top 40.0 20.05 autumn C. cabbage 	
CF#4 80.0 0.0CF#5 basal 70.0 35.0 52.8 0.0spring soybean CF#39 basal 40.0 60.0 40.0 0.0summer s. potato CF#4 basal 40.0 20.0 80.06 autumn mungbean 	 CF#39 + KCI basal 

0.0 
15.0 22.5 25.0 0.0spring C. cabbage CF#39 basal 50.0 75.0 50.0 0.0summer tomato CF# 1 + KCI basal 85.0 21.0 112.5 0.0

7 	 autumn mungbean CF#43 + super
o 

phosphate basal 20.0 32.0 0.0spring C. cabbage CF#39 basal 50.0 75.0 
20.0 
50.0 30.0 00summer tomato CF# 1 + KCI basal 80.0 20.0 100.0 30.0
 

8 autumn mungbean CF#43 + super
 
phosphate basal 20.0 32.0
spring C. cabbage CF#39 20.0 0.0
basal 50.0 75.0 50.0 0.0summer tomato CF# 1 + KCl basal 80.0 20.0 100.09 	 0.0autumn soybean CF#2 basal 40.0 32.0 65.0spring rice 	 30.0CF#43 basal 25.0 25.0 25.0 0.0summer tomato CF#43 basal 50.0 50.0 50.0 30.0
CF#39 top 35.0 53.0 	 35.010 autumn soybean CF#2 	 0.0basal 40.0 32.0 65.0 0.0spring rice CF#43 basal 25.0 25.0 25.0summer tomato 	 0.0CF#43 basal 50.0 50.0ZCompound fertilizers (CF) N-P20 5 -K2 0; #1 	 50.0 0.0= 20-5-10: #2 = 10-8-16.5: #4 = 11-5.5-22: -5 = 16 8.12: #39 = 12-16-12; #43 = 15-15-15-4 (MgO). 
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Results and Discussion 

Yield. The yield of mungbean cultivated in the spring or autuni was always very low (Table
3). It became nearly nil in the second cultivation on the same plot because of serious root damage
brought about by Fusariun. Mungbean, however, yielded fhirly high in the summer planting and did 
not show any symptom of the root disease even in the second cultivation. 

Table 3. Mungbean yield in different cropping sequences. 

Previous Crop 	 Planting Time Yield (t/ha) 
1. Rice 	 1983, autumn 0.78 ab 
2. 	Sweet potato 1984, spring 1.07 b 
3. Rice 	 1984, summer 2.10 a 
4. 	Tomato 1984, autumn 0.00 d 
5. Sweet potato 	 1985, spring 0.37 c 
6. 	Rice 1985, summer 1.90 a 

LSD (0.05) 0.52 

Soybean, on the other hand, showed no growth retardation in autumn and spring. Spring soybean
yielded nearly 4 t/ha even in the second cultivation (Table 4). Thus, soybean is far more tolerant 
to continuous cropping than mungbean; hence, it can be cultivated on the sane place without any
serious growth ,etardation for a couple of successive years. Mungbean, which is very susceptible 
to successive cultivation, should not he planted continuously on the same soil. Its introduction into 
cropping systems is not recommended, except for summer planting especially in the subtropics. 

Table 4. Soybean yield in different cropping sequences. 

Rotation No. Previous Crops Planting Time Yield (t/ha) 
1 
2 
3 
4 
5 

corn 
buckwheat 
Chinese cabbage 
corn 
tomato + compo. 

1983, autumn 
1984, spring 
1984, spring 
1984, autumn 
1984, autumn 

2.59 cd 
3.74 a 
3.87 a 
2.63 c 
3.09 b 

6 
7 
8 

LSD (0.05) 

tomato 
buckwheat 
Chinese cabbage 

1984, autumn 
1985, spring 
1985, spring 

2.31 d 
3.85 a 
3.73 a 
0.30 

Sweet potato yield decreased significantly in the second cultivation both in autuni and summer 
plantings (Table 5). Symptoms associated with continuous cropping, however, were not clearly seen 
in sweet potato growth. Chinese cabbage yields decreased greatly year by year, except for rotation 
nos. 3 and 6 in which 100 kg/ha of nitrogen or 50 kg N plus 30 t/ha sugarcane cake (about 150 
kg/ha N is contained in terms of total nitrogen), respectively, were applied (Table 6). This indicates 
that nitrogen was a limiting factor in the high yield of Chinese cabbage, therefore, in these cropping 
sequences, at least, 100 kg/ha ofl nitrogen should be applied to each cultivation of Chinese cabbage. 

Table 5. Sweet potato yield in different cropping sequences. 

Previous Crop Planting Time Marketable (t/ha) Total (t/ha) 
1. Rice 1983, autumn 17.59 a 22.28 a 
2. Soybean 1984, summer 12.05 b 13.31 bc 
3. Rice 1984, autumn 14.72 ab 16.99 b 
4. Soybean 1985, summer 8.23 c 9.67 c 

LSD (0.05) 3.23 3.78 

Rice yield also decreased sharply with frequency of cultivation, and the hunger signs for nitrogen
appeared in rotation no. 2 in the summer cultivation of 1985 (Table 7). Thus, nitrogen application 
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rate of' 150 kg/ha per annuml to each crOppiug sCluenc is too small to get economical high yields,
alrd shou ld be increased to 200 ke/lia(Table IaI).In the summer planling of* I185, tomato yielded
nearly three limes as munch as that ill1984 in roltation nos. 7 to 10. Tis was mainly due to tile 
introdtCtiol of new heal-tolerant ('I. 5915-153. 

Compost appliLAi~l did not Imoduce any differencle, in tolatO viCld, hut rice strass nnlch increased
yield signifiaill', I is primarily illIIporall. Ihlillore. t)avoid hia/a tdots hiudi ell rli nlrheavvrain daIll.ec illtSIIcII -hoiliiito cultivalion sICll inlrodicin a highly heal-toleraii cutivar and Such 
culuiral practics as mulching and high potI ciltis'ation. 

Table 6. Chinese cabbage yields in different cropping sequences. 

Previous Crop Planting Time Yield (t/ha) .hleadt total 
1. Sweet potato 1983. autumn 27.97 ab 54.77 ab2. Mungbean 1984. spring 25.65 ah 47.98 bc
3. Soybean 1984, summe 27.05 al) 52.40 ab4. Sweet potato 1984. autumn 21.58 1) 47.05 bc5. ( . igbean 1985, spring 12.22 c 31.38 d
6. Mungbean 1985, spring 30.31 a 65.42 a7. Mugbean 1985, spring 14.70 c 35.90 cd
8. Soybean 1985, suMmer 30.14 a 58.34 ab 
LSD (0.05) 6.51 13.12 

Table 7. Rice yield in different cropping sequences.
 
Rotation No. Previous Crop 
 Planting Time Yield (t/ha) 

1 tomato 1984, spring 4.84 a
2 mungbean 1984, summer 4.68 a
1 tomato 1985, spring 4.23 ab
9 soybean 1985, sring 3.73 bc10 soybean 1985, spring 3.40 bc
2 muingbean 1985. summer 3.10 cLSD (0.05) 0.85 0 

Nutrient concentration in soils. All the results arc suiliiiari/ed in 'l'ablc 8. Soil p1I varied only

by One utnil
through live successive cultivations of, dilferCnt crops, and it lay wilhin the desired range

lir Crop growth (!between 6.50 and 7.50)). Soil I'('
varied in ite dilflrcul cropping seqce ces, mainlyco-rCspottding to the a0i rriil of lf0rlili/er alplied: however. platling lime afcClCd soil F'C' more thalltie croptping sequences did. Auiumn plating (tdr scison) resulted in hiuher soil lC' than indie other

pla.-'ings. because a large quantity of ('a and M" was itltrodmired into each experimetal plot Ihrotigh

irriat;ion waler in the dry season. H'C 
 was always higher after .',prin ric than aler Surlnm," rice

when nore than 7()1' of arirual precipilalion was ;lcuitlalct( in tlIe season.
 

lnltroduL.etil 
 of ligumC iil crop rltalion posirivcly increased T-N (Sc cropping sequences
containing SlIor NIB. .,,-. IIW-SII-('C.SI-TF-()). 'I-N decreased -'really after ('C' culIIivation il
all the cropping sequences. and this lidCI velfagreed with ite SlCcSsive decrease ill its yield ovingto ninsufficut nitrogen as poineld outl pre\iously. Compost applicalion inlcreased T-N greatly and 
mitnimized yield loss due to liltrogl dcficiency.

Soil phosphorus ( )lgradually iicreased willi moe Irequent crop c.ullialin. ('ropping sequences.
T-MB-CC. increised soil 1 stCpI). Soil P. howcVr, did not change significantly in croppirg system
'I'-SB-R. /\lter sevcral crop cullis'atils with P applicatin and incorporation of lant residue. P 
Cin-cntlraliOll gradually incu'Casc and aCliccuiiutlated.
 

Soil IKI erealy decreased aler ,LiniiCr planling hCcause of la1l 
 of rainlIll. 'hC applicalion ofIK fertilizer rlflecled soil K prolortiomally. that is. it increased steeply after lonlato and sweet p.tto 
(SP)Cultivation (hcavy ferlilieir applicalion) arrd deCa'e (I shar'py' 1it'r buckwheat (BW) and 
corn (CO)(no lertili/er). (01 interest is that soil K increased greatly wilh leguimc (especially Sil)
cultivalio). Compost application also increased soil K in the sLurunlnCr planling. CC and summer M11
increased available calciun (Cat and so did compost application to sumter crops. 

http:daIll.ec
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Table 8. Nutrients accumulated inthe soil indifferent crop sequences, since autumn of 1983.z 

Rota- Crop, Season pH EC T-NX Inorg. Ava. P Ava. K Ava. Ca Ava. Mg T-C 
tion No. and Year y (%) N (ppm) (ppm) (ppm) (ppm) (ppn) _Y,(%) C/N 

1 	 TOAU3 7.08 0.61 23.8 22.8 58.9 . 0.85 -
RCSP4 7.35 0.26 0.089 -- 30.0 30.4 2891 291 0.91 10.2 
MBSU4 7.40 0.13 0.085 - 22.1 31.5 1984 174 0.75 8.8 
TOAU4 7.02 0.31 0.085 27.3 36.0 65.3 1758 162 0.76 9.0 
RCSP5 7.06 0.25 0.083 7.5 33.8 46.1 1609 229 0.79 9.5 
MBSU5 7.39 0.18 0.085 276 38.3 47.7 1985 151 0.65 7.6 

2 	 SPAU3 7.00 0.38 40.5 26.6 48.3 .- 0.74 -
MBSP4 7.18 0.12 0081 - 29.6 73.1 16 i9 157 0.77 9.5 
RCSU4 6.64 0.16 0 081 - 22.0 37.2 1491 175 0.73 9.0 
SPAU4 6.53 0.29 0085 27.4 26.1 75.0 2126 205 0.77 9.0 
MBSP5 6.95 0.17 0.085 21.2 47.9 77.0 1486 188 0.77 9.1 
RCSU5 6.58 0.18 0.080 16.8 37.9 22.4 1417 170 0.63 7.8 

3 BWAU3 6.73 0.58 22.0 26.1 47.4 0.76 -
SBSP4 7.36 0.13 0.084 - 23.5 90.3 1600 160 0.83 9.9 
CCSU4 7.34 0.19 0.154 - 23.3 28.5 1954 206 0.75 4.9 
BWAU4 i.i6 0.7 0.079 278 34.2 39.2 1557 175 0.76 9.6 
SBSP5 6.77 0.16 0.088 20.5 127.4 86.2 1494 177 0.76 8.7 
CCSU5 7.67 0.33 0.080 23.4 46.7 24.9 1944 213 0.71 8.8 
BWAU5 7.25 0.18 0 109 20.5 24.5 292 1988 228 

4 	 SBAU3 6.86 0.44 14.5 24.4 32 7 .... 0.72 -
TOSP4 7.37 0.12 0.083 - 30.9 93.3 1587 184 0.81 9.7 
COSU4 7.27 0.19 0.155 - 32.3 37.4 1966 180 0.76 4.9 
SBAU4 5.80 0.49 0.090 54.0 67.7 122.1 1952 172 0.70 7.8 
TOSP5 7.27 0.14 0.082 15.5 52.8 55.8 1414 181 0.77 9.4 
COSU5 7.33 0.15 0.075 19.9 37.9 23.0 1475 155 0.57 -
SBAU5 7.45 0.22 0.081 14.5 28.2 41.5 1800 195 - 

5 	 CCAU3 6.80 047 18.3 23.9 70.5 - -- 0.76 -
SBSP4 7.24 0.13 0.082 - 26.4 65.2 1617 159 0.83 10.1 
SPSU4 7.17 0.13 0.083 23.7 37.4 1599 170 0.77 9.2 
CCAU4 i.22 9.34 0.083 31.4 25.1 92.4 1502 166 0.76 9.2 
SBSP5 7,13 0.12 0.086 10.5 44.8 89.0 1376 161 0.77 9.0 
SPSU5 7.33 0.16 0.086 15.9 38.2 30.7 1694 181 0.69 -
CCAU5 742 0.42 0.087 41.5 27.8 63.1 1933 219 - 

6 	 MBAU3 6.93 0.38 - 27.3 25.1 38.1 - 0.76 -
CCSP4 7.33 0.15 0.077 - 28.1 34.3 1806 187 0.77 10.0 
OSU4 7.29 0.16 0.078 24.7 34.6 1743 170 0.71 9.0
 
MBAU4 6.87 0.26 0.083 35.4 35.7 84.2 1745 178 0.70 8.4
 
CCSP5 7.59 0.28 0.077 19.3 56.8 54.8 1641 205 0.72 9.4
 
TOSU5 7.19 0.29 0.078 18.4 38.4 51.6 1567 165 0.55 7.0
 
SBAU5 7.59 0.19 0.076 15.3 30.6 44.7 1875 200 - 

7 	 TOSU4CM 6.06 0.17 0.080 - 36.4 89.0 1266 123 0.79 9.8 
MBAU4 6.18 0.23 0.085 17.6 51.4 105,4 1468 154 0.80 9.5 
CCSP5CM 7.14 0.56 0.088 11.2 61.9 76.0 1664 232 0.83 9.5 
TOSU5CM 7.05 0.40 0.105 31.6 87.2 156.1 1700 176 0.85 8.0 
SBAU5 7.22 0.28 0.106 19.5 60.7 96.8 1918 215 - 

8 	 TOSU4M 6.56 0.15 0.077 - 36.2 67.6 1287 138 0.75 9.8 
MBAU4 6.41 0.21 0.087 23.2 54.0 110.0 1678 162 0.71 8.1 
CCSP5M 7.14 0.17 0.081 10.9 60.8 88.1 1230 167 0.78 9.7 
TOSU5M 6.69 0.36 0.085 30.6 66.7 97.9 1364 160 0.61 7.1 
SBAU5 7.26 0.22 0.900 17.1 47.7 75.5 1593 195 - 

9 	 TOSU4CM 6.47 0.21 0.081 - 45.9 48.3 1398 152 0.81 10.0 
SBAU4CM 6.25 0.43 0.088 17.5 50.8 218.3 1660 159 0.78 8.9 
RCSP5 6.49 0.31 0.086 8.0 48.8 67.0 1385 200 0.81 9.4 
TOSU5CM 7.14 0.48 0.104 28.2 92.4 98.8 1827 197 0.78 7.5 
SBAU5CM 7.47 0.17 0.094 12.8 64.6 100.6 2108 225 - 

10 	 TOSU4M 5.93 0.15 0.072 43.8 46.5 1122 134 0.73 10.1 
SBAU4 5.21 0.54 0.081 23.4 45.5 220.8 1368 124 0.71 8.7 
RCSP5 6.14 0.27 0.072 7.4 42.2 50.7 1077 199 0.71 9.9 
TOSU5M 7.01 0.36 0.080 18.1 59.0 47.1 1434 190 0.64 7.9 
SBAU5 7.31 0.21 0.086 15.1 48.4 63.2 1523 210 - 

- not dterniried "The first two letters - crop niamei.tlhe next two lettters 	 eralseason. the last nulmn planting year. 

Crop abbreviations 10 Ionratno, RC z rice. M - minighear. SH - soybean. BW buckwheat CO corn, CC - Chinese 
cabbage, SP -:sweet potato. Seamson hbreviatiors S11 spring. SU somner, AU -atnion. 'T-N - total nitrogen; inorganic 
N = NH.t N i NO1 -N. Ava P -- available phosphortis 
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Fluctuation of soil-available magnesium (Mg) associated with cultivation of different crops atdifferent planting times was much smaller than that of other nutrients. Under the fixed cropping s;quence(T-MB-CC), however. M increased from sumnmer planting continuously up to spring planting anddecreased after summer planting again. In the T-SR-R cropping sequence, the Mg level was still highafter summiier tomnato, because ferlilizcr used for both the spring and summer crops in this rotation 
contained 4;, MgO.


Nutrient uptake. 
 Nitrogen uptake hy various crops cuiuvated under different cropping sequenccsis presented in Table (. N uptake by the same crop in the different crop rotations was very similarto each othei. SB absorbed more than seven times as much N as the N fertilizer applied. 

Table 9. Nutrition uptake of crops cultivated under different cropping sequences, spring 1985. 
Rotation No. Crops N Uptake P Uptake 1KUptake Ca Uptake Mg Uptake

1 Rice Root 4.5 0.9 5.3 0.1 0.6Stem 24.8 6.0 59.0 12.6 5.8Seed 47.9 12.4 8.! 0.1 5.2Total 17.2 19.3 72.9 13.2 11.69 Rice Root 3.1 0.4 3.2 0.3 2.4Stem 20.7 5.0 45.3 9.1 3.6
Seed 44.5 12.6 9.0 0.5 5.1
Total 68.3 18.0 57.4 10.0 11.110 Rice Root 2.5 0.6 2.3 0.3 1.7Stem 16.9 3.7 34.5 7.4 3.5Seed 40.2 10.4 7.2 0.3 4.2Total 59.5 14.7 44.0 8.1 9.42 MB Root 0.6 0.1 0.3 0.3 0.2Stem 1.8 0.3 1.9 1.5 1.0

Leaf 3.5 0.3 1.0 4.9 1.1Pod 1.0 0.1 1.5 0.8 0.8
Seed 14.8 1.6 3.1 0.2 0.6Total 21.7 2.3 7.9 7.63 3.7SB Root 2.5 0.4 0.6 0.8 0.5Stem 12.5 4.5 7.2 32.9 12.5Leaf 22.2 2.8 3.8 49.0 8.7Pod 11.6 1.6 17.3 9.7 6.6Seed 248.1 23.6 41.4 8.5 10.3Total 296.8 32.9 70.3 100.9 38.55 SB Root 3.1 0.6 1.0 1.2 0.6Stem 16.E 5.2 7.5 37.4 14.0Leaf 39.2 2.5 4.6 66.4 11.0
Pod 12.3 1.5 18.1 9.9 6.9Seed 238.9 22.5 10.3 5.2 9.5Total 310.0 32.2 ,)1.4 120.1 42.04 TO Root 1.0 0.1 0.6 1.5 0.3Stem 13.6 1.5 7.6 40.1 11.2Leaf 27.4 3.9 4.9 76.5 10.2Fruit 80.0 12.2 61.3 12.6 5.7Total 122.0 17.8 74.5 130.8 27.36 CC Root 1.2 0.3 0.7 0.2 0.1Inner Leaf 28.6 4.4 12.8 2.9 1.2Outer Leaf 39.2 5.2 20.2 36.8 3.7Total 69.0 9.9 33.7 39.9 4.97 CC Root 1.2 0.3 0.9 0.3 0.1Irner Leaf 53.5 9.5 29.4 6.5 2.7Outer leaf 63.1 9.6 43.1 62.1 5.4Total 117.9 19.4 73.4 68.9 8.28 CC Root 1.0 0.3 0.7 0.2 0.1
Inner Leaf 29.7 4.9 14.4 3.5 1.4Outer Leaf 41.3 6.4 26.4 38.8 3.9Total 72.0 11.5 41.6 42.4 5.3 

SB took up nearly 90 kg P/ha while other crops absorbed only a half'of it. MB showed the lowestuptake of P. SB showed the greatest K uptake, followed by CC and toimato. Rice absorbed nearly 
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50 kg K/ha and MB was lowest in K absorption. Ca uptakc was very great in SB and tomato, and 
relatively high in CC. A sizable amount of Ca was changed to bioavailable Forms or supplied by 
irrig j,'nwater. Mg uptake was greatest in SB and tomato showed the next largest absorption of Mg. 

'I he acceptability of each rotation tested is shown in Table 1.0. Recommended cropping systems 
for legumes and vegetables are summarized in T.le II. 

Table 10. Rotation system evaluation. 

Rotation No. Crops Acceptability z Remarks 

1 R-MB-T 0 Each crop is introduced in place of MB. 
2 MB-R-SP x Spring MB is not acceptable. Rand SP 

also decreased their yield gradually. 
3 SB-CC-BW o Buckwheat can be replaced by 

gramineous cash crops, like corn. For 
summer CC, ;ntroduction of new 
cultivar better than ASVEG or high pot 
cultivation are -ecommended. 

4 T-CO-SB 0 All the rotation components have long 
durations. Early maturing tomato and 
corn cultivars are needed. 

5 SB-SP-CC v CC showed N-deficiency symptoms. 
SP yield decreased greatly in the 
second cultivation. 

6 CC-T-MB x Autumn MB should be changed to SB. 
Mulching is a key technique to 
summer tomato. 

7 CC-T-MB x Autumn MB should be changed to SB. 
(Mulch + Comp) (Mulch + Comp) 

8 CC-T-MB x Autumn MB should be changed to SB. 
(Mulch) (Mulch) 

9 R-T-SB v Summer tomato following spring 
(Mulch + Comp) rice is risky because of poor drainage. 

10 R-T-SB v Same as above 
(Mulch) 

Zo highly acceptable, o = acceptable, v = acceptable but risky, x = not acceptable. 

Table 11. Recommended cropping systems for legumes and vegetablesz 

Rotation N Applied y N Applied y N Applied y 

No. Spring (kg/ha) Summer (kg/ha) Autumn (kg/ha) 

I R 50 MB 30 T 120 
(V1973A) (PT870, TK77, TM 103) 

2 SB 60 R 60 SP 80 
(AGS 129) (CN 1108-13) 

3 SB 50 CC 100 BW(CO) x 50 
(AGS 129) (ASVEG #9, 82-157) 

4 T 110 CC 110 CO 50 SB 40 
(CL59-15-159,-223) (Tainan351, Tainan 6) (KS8) 

5 CC 100 T 60 SB 40 
(Bing-Luh) (CL5915-153) (KS8) 

6 CC (Compost added) 100 T (Compost added) 80 SB 20 
(Bing-Luh) (CL5915-153) (KS8) 

7 R 40 SB 40 T 120 
(AGS66) (TK77, PT870, TM 103) 

8 SB 40 R 40 T 120 
(AGS 129) TK 77, TM 103, PT870) 

9 R -SB -T -CC -R -SB (two years rotation) 
10 R -CC -SB -CO -R -T (two years rotation) 

rice,- - -Chinese cabbage, MB mungbean. CO corn, SPZR - SB soybean, T tomato, CC - - -sweet potato, BW-buckwheat. Cultivars 

enclosed inparentheses are recommended ones. YTotal nitrogen application per year to each rotation is 200 kg/ha. XEither 
crop (buckwheat -BW or corn -CO)can be used. 
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Conclusion 

In addition o these recommended rotation systems, the following should be considered indeveloping crop nations: potential for maximum profit and yield, minimtum input, and mechanization:
adaptability to h"za rdous envi roiiinments. self-Sustailing, aid nutition-oriented. 

Effect of Ca Foliar Spray, N Split-Application,
Covering, and Water Management 

on Chinese Cabbage Tipburn and Internal Rot 

Introduction 

Soil science at AVRI)C has confirmed that ai1m0niininto xicity is iprimary fhctor in Chinesecabbage t i pbu rn . It was AlsO clarified that at hcad-initiation time, cabbage was very susceptible to
lipburn: therefore, N1.-N application at this Stage should be avoided. Internal rot, on the other hand,occurs even in plants fertilized with NO1-N; hence, a different control mechanism should
considered for this p iysiological disorder. A series of experiments was, 

be 
therefore, conducted that

oIIcused on cultural piractices to ninimize their incidence. 

Materials and Methods 

Greenhouse and pit experiments. Six experiments wvere conducted from Summer 1984 to autunn1985 in the greenhouse or in the pit. In experiment I, the split-plot design with two replications wasadopted with cuhivar as tile main plot treatment and fIliar spray and covering as tie subplot treatmerits
(Table 12). Seedlings of either 1-og-l.uhi or ASV fG I were transplanted to a plastic container, 50-x 35 X 30 cmn (soil depth was 20 ciim) on 30 October for ASVFG I and 2 November for Fongliuh. Harvest vas on I I and 14 December for ASVFG I and for FBong-l.uh, respectively.

In experiment 2 (late aututlmn 1984). a sand culture experiment was conducted on a split-splitplot design, in which cultivair was the main plot treatment, NI-I4-N: N)yN ratio as subplot, and foliar spray of' Ca-salts as sub-subplot treatments (Table 13). ASVFG I and Fong-l.uhl were transplanted
on the saie day (16 November 1984). but harvested separately on 4 and I I January 1985, respectively. 

Table 12. Effect of covering and foliar spray on Chinese cabbage tipburn and internal
 
rot (experiment 1, autumn 1984).
 

LuhTreatment Fong - ASVEG 1z 
head wt tipburn rot internal rot head wt internal rot 

1. Liquid NH4-N 939.0 ab 864.4 a2. Liquid N03-N 1049.0 a 912.2 a3. Solid NH4-N Y 656.5 bc 675.4 ab
4. Covering BHF 631.0 bc * * 719.3 ab ** 5. Covering AHFX 359.0 c **** 565.3 b ** 6. Covering BAHF w 528.0 bc ** * 573.2 b7. Covering AHF+ Ca-cit FSv 448.5 bc 533.4 b
8. Covering+Ca-cit FS, AHF 468.5 bc 475.7 b9. Ca-cit FS 646.5 bc * 800.9 ab ** 10. CaCI 2 FS 686.5 b 550.9 b

11 Citric acid FS 801.5 ab ** 810.3 ab ** 12. Water FS 572.5 bc * 776.1 ab ** LSD (.05) 251.6 251.6
ZSymbols indicate the relative extent of tipburn and internal rot damage: * = very slight; ** = slight; *
 
= medium: ** ** = severe: *** * * * 
= very severe. Numbers having the same letter are not significantly differentat the 5% level by DMRT. YBefore head formation. XAfter head formation. WBefore and after headformation, Ca-citrate foliar spray; 50 nil/pot of Ca-citrate at a concentration of 0.0005 M is sprayed twice a week over the whole period of growth. 

http:FBong-l.uh
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Table 13. Effect of N form and Ca foliar spray on Chinese cabbage tipburn 
and internal rot (experiment 2, sand culture, autumn 1984). 

Treatment Fong-Luh / ASVEG 1' 
NH4 :N0 3 Ca (pprn)x foliar spray' head wtW tipburnv head wtw tipbur:. inter. rotv 
1 7 1 160 Ca-citrate 249.1 d 0 213.2 c 0.25 0.75 
2 7 :1 160 CaCI 2 160.4 e 1 309.2 c 0.75 0.25 
3 7 :1 160 - 214.4 de 2 279.7 c 2.00 0.25 
4 7 :1 0 - 56.1 f 4 205.5 c 3.50 1.75 
5 1: 7 160 Ca-citrate 906.4 b 0 788.4 ab 0 1.50 
6 1: 7 160 CaCI 2 909.3 b 0 710.7 ab 0 1.50 
7 1 :7 160 980.7 a 0 829.1 a 0 2.25 
8 1 :7 0 - 810.5 c 0 660.8 b 0 3.00 

ZMain plot. YSubpIt. 'Sul-subplot. WNumbers having the same letter are not significantly different at the 
5% level by DMRT. VNumerals indicate the relative extent of tipburn arid internal rot danage. The damage
increases as the manber grows. 

FExperiment 3 was condluctcd in spring 1985 ott a randolmized complete block design with two 
replications. ASVIFG I was transplanted on 2 April, and harvested on 8 May 1985 (Table 14). 
E'xperimcnt 4 was coitltlcted in summer 1985 to examine the effect on tiphuirn of various soil mttixtures 
to increase waler-iolting calpacityv. Seedlings of ASVEG I were trainsplanted on 27 Junt1e and harvested 
on 2 August 1)85. Main plot treatueti was Ca('l, or CIa-citrate application. Stibplot Irealnilent was 
composedOf 110 Soil mixtures (Tablc 15). 

In experiment 5. tile effects of different cover materials and watering mCLhods wer evaluated 
on ASVEG I in 1985 (late soltititter) trout 20 Augttst to 24 September (Table 16). Fixperintent 6 was 
slarlcd on 21 October and harvescd ott 29 November 1985 (Table 17). 

Field experiments. Three field experimenis werc carried 0utl il 1985 (one in spring, two in 
sumittttter) to cOItfi Ill the results Of preceding cxpcliltcnt;S. It experititent I. seedlings Of ASVEG I 
and Fong-luhtl were transplaited to tile field on1 I April and harvested oil 15 May 1985. A split-split
plot design wil] two repliCtiOns was adopted witi na in plots CoIIIposed of tl .ce cover treatlments 
(plastic slteet timulch. rice straw 1ttlch, attd transparert plastic roof). Other treatments were bed height 
(10(, 70, and 4(1 cm) itt the subplot and ASVEG I and Fotg-luh in the sub-sUbplots. 

Experiment 2 was cotdicted to detertine [ie elfccls of compost application and soil pH on yield 
and frCttlncy of d iscacs. reattents were compost applications (0, 25, and 50 t/ia) in the main 
plot and soil pt1 (6, 5.5. 5, 4.5, aid 7.3) in tile subplot. ASVFG I was transplanted on 14 June and 
harvcsed ol 25 July 1985. 

In experimnttt 3. lur heat-toleratit culti\' ars (ASVF-G I , Hybrid 82-157. 77M(3)-27, 77M(2)-35) 
were tested ott tteir susceptibility to internal rot and tipburn (main plot). Other treatments were high 
pots in tile subplot aind fertilization in the sttb-sublolt. Seedlings were transplanted on 14 June 1985 
and harvested on 22 and 30 July 1985. 

Results and Discussion 

Effect of foliar spray of Ca-salts and organic acids. In experiment I, foliar spray of Ca-salts 
could not cure maragil rot inl Fong-Luli (Table 12). and internal rot in ASVEG 1. Citric acid. however, 
increased the yield aind significantly dcCrCasCd the frequency of iarginal rot in Fong-Luh. Thus, there 
was itgreat difference in the frequencies of tiarginal and internal rot between the two cultivars: Fong-
IuhIi was toCre siusceptible to ta rginal rot than tle internal rot; the opposite was true of ASVEG I. 

There was no signtificant difference in nutrient distribution between cultivars. Foliar sprays did 
not catige total N content in both ilie hIade an1 tile itidrih. Citric acid spray, however, increased 
NO-N content itt the head leaf significantly, and the water spray greatly increased Ca content in the 
leaf blade. 

It experiment 2. results conflirted again that Chinese cabbage grown in a N03-N-dominant 
cutlttural solutioit (NH 1 :NO, = 1:7) produced four tities as utich head weight as that grown in the 
N H4-N dornirint-one (NII: NO 3 = 7:1). regardless of the attioutnt of Ca applied through the cultural 
solution and/or foliar spray (Table 13). 



Table 14. Effect of nitrogen fertilization, foliar spray, and IGETAGEL application on Chinese cabbage
internal rot (Variety: ASVEG 1, experiment 3, spring 1985).

Treatments: Fertilization 
Basal 10 DATz 20 DAT 

1 Liquid NO -N, 0.25 g N is applied twice a week
2 
3 
4 

2-1-.5-2.5 
3-1.5-2.5 
3-7.5-2.5 

1-0-0 
1-0-0 
1-2.5-0 

1-0-0 
1-2.5.Ow 

5 2-1.5-2.5 1-0-0 

6 
7 
810 

11 

12 3-7.5-2.5 1-2.5-0 1-2.5-0 
LSD 

on April 2, 1985, harvested onZDays after transplanting. Transplanted May 8,1985. YNumbers having the same5% 	 level by DMRT. xNumerals indicate the relative extenm letter are not significantly different at theof internal rot damage.foliar spray before head formation. UIGETAGEL is mixed with Eoil 	
WN and P are applied together in the form of (NH4)2HP0 4. VCa-citratemass (15 cm diam. x 10 cm depth) prior to seedling transplanting. 

Table 15. Effect on Chinese cabbage tipburn and internal rot of Ca-chelate application and increased waterholding capacity of the soil (by material incorporation) (experiment 4, summer 1985). 
 -
Treatment 

Main Plot: 1. CaCI 2
2. Ca-citrate 
LSD (0.05) 

Subplot: 1. Check 
2. 	 SRH 
3.Quartz sand 
4.Gypsum granular
5. Vermiculite 
6.Compost
7. IGETAGEL, 1% 
8. " , 2% 
9. , 5% 

10. 	 7.5% 
LSD (0.05) 

ZNumbers having the same letter are not significantly different at the 5% level by DMRT.tipburn and internal rot. The higher the value, the more severe the symptoms. 

Other Treatments Total Wty Head Wty 

(g/plant) (g/plant)
NO 1375 c 850 bcdNO 1430 abc 905 abcd
NO 1680 ab 1047.5 ab
NO 1525 abc 1042.5 ab 

Foliar spray of 
Ca-citrate BHFv 1410 abc 897.5 abcd 
FS Citrate BHF 1500 abc 952.5 abcd
FS Malate BH 1690 a 1005 abc
Covering BHF 1395 bc 770 deLeaf tying BHF 1095 d 587.5 eIGETAGEL (5%)u 1420 abc 802.5 cd 

" (2%) 1440 abc 900 abcd" (5%) 1645 abc 1085 a 
259 190 

o,
 
Internal
 

Rot 
1.5 
2.5 
2
 
2
 

2
 
1.5
 
2
 
0
 
0
 
2 >
 

2 
1.5 

Total Wtz Head Wtz 
(g/plant) (g/plant) 
1069.6a 401.2a 
1058.8a 442.9a1949.3 1427.7 

1015.5a 
 386.5a 
1071.3a 388.4a 

1188.8a 
 557.5a 
1101.1a 
 501.3a 
1104.6a 403.9a 
1025.5a 322.4a 
884.2a 332.7a 

1127 2a 485.2a 
1015.3a 420.Oa 
1108.5a 
 422.8a 
370.7 286.8 

Extent ofy
 

tipburn intern, rot 
 0L 
1.1 	 2.4 (J 

1.5 	 2.2 
2.5 	 5.0 
2.0 	 4.5 
1.5 	 4.0 
3.5 	 4.5 
3.5 	 6.0 
2.0 	 4.5 
2.0 	 4.5 
2.0 4.0 
3.5 	 4.0 
1.5 	 5.0 

YNumbers listed are relative extent value of 
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Table 16. Experimental design for experiment 5.z 

Treatment Materials Irrigation Fertilizerv Boric 
No. Added' Covering Pipew Acidu 

1 GG No * Solid No 
2 GG .. .. Yes 
3 red film 2 
4 blue film 2 
5 rice straw 2 
6 QS No .. No 
7 QS ..... Yes 

8 QS red film 2 . 
9 QS blue film 2 

10 QS rice straw 2 ....
 
11 NO red film 1 **
 
12 ... 2
 
13 " blue film 1 .
 
14 2 
15 rice straw I 
16 ... 2 
17 " No **2 pipes at 10, 20 cm No 
18 ... **2pipes at 10, 20 cm . 
19 ... **lpipe at 10 cm 
20 ... ** 1 pipe at 20 cm 
21 ... Yes* Liquid 
22 GG . 
23 QS 
24 NO No SolidA 

'Transplanted on 20 Aug. 1985 and harvesten on 24 Sept. 1985. YGG r gypsum granule. QS = quartz sand. 
These materials were mixed with soil at tile ratio of 2 to 50 by weight. xRed film 1 plant is .overed with 
red plastic film foi 2 wk from 1 wk after trasplaning (28 Aug. to 11 Sept.); red film 2 covered for 2 wk from 
2 wk after transplanting (4-19 Sept.); blue film = ioveied with blue plastic film; rice straw - outer leaves of 
plant were covered with rice straw; numerals follov,,ng cover materials have the same meaning as that for the 
red film treatment. w* = ordinary watering, * = through an irrigation pipe buried at the depth of either 10 
cm or 20 cm. vSolid = solid fertilizer (N-P205-K20,g/potf wis applied in the following ratio: 1.0 1.5-1 0 (basal); 
1.0 0 1.0 (top 1. 10 DAT); 1.0 0-0 (top 2.20 DAT). Liquid 1-0.2 ,g Ndissolved in distilled water applied 3 times 
a week. All the P and K were added as basal fertilizer. uBoric Yes = 500 mg of boric acid is added to each 
plant: No = none applied. 

Table 17. Effects of covering, irrigation methods and fertilizer form on internal rot in 
ASVEG 1 and hybrid 82-157 (experiment 6, autumn 1985). 

1yTreatment' ASVEG HyLrid 82-157 y 

(covering, pipe, fertilizer) head wt intern, rot head wt intern, rot 
1. Red film, no pipe, Solid (NH4)2S04 872.5 ef 749.0 bc * 
2. " , 2 pipes, 913.5 def 696.5 c 
3. " 1 Liquid NaNO 3 1101.5 abc 765.0 abc 
4. Yellow, no pipe, Solid (NH4)2S04 801.0 f * 850.0 ab 
5. " 2 pipes, " 989.0 cde 733.0 bc * 
6. " 1 , Liquid NaN0 1006.0 bcde 867.0 ab3 


7. No 1 pipe, 0.25 g (NH4)2S04 1034.0 bcd 770.0 abc * 
S. " " ,0.25 g (NH4 )2HP0 4 970.0 cde 817.0 &&; * 

9. " " , 0.25 g NaN0 3 1147.0 ab 874.0 ab 
10. " , 0.75 g (NH4)2S04 1206.0 a 904.0 a 
11. " .,0.75 g (NH4 )2 HP0 4 1062.5 abcd 849.5 ab 
12. " , Solid (NH4)2S04 1155.0 ab 815.5 abc **' *
 

LSD (.05) 150.7 150.7
 
ZSubplot: Covering = red or yellow plastic film for 2 wk from 1 wk after transplanting. Irrigation pipe = for 2 pipes.
 

one was buried 10 cni deep from transplanting to head formation, and the other, 20 cm after head formation; for 1
 
pipe, it was buried 10 cm deep throughout the growth period. Ordinary watering was done when no pipe was used. Solid
 
fertilizer = N-P205-K20, g/pot (fasal)2.0-1.5- 2.0 (top 10 DAT). 1,0-0-0 (top). Liquid fertilizer = 0.25 g NaN03 dissolved
 
in water and applied 3 times a week through the irrigation pipe. P205 and K20 were applied as basal fertilizer at the
 
ratio of 1.5 g and 2.0 g/pot, respective'y Liquid 0.25 (NH4)204; same as above except for the nitrogen form. Liquid
 
0.25 (NH4)2HP04 = same as above, but only K20 is applied as basal fertilizer. Liquid 0.75 NaNO3; dissolved in water
 
and applied once a week through the irrigation pipe. YMain plot: cultivar.
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Ca application significall incrcascd head \\ Ciehl. Foliar spray of ('a-salts eased tipburn in bothculti;.fars. Ca-citrate \was Illole'flectiv e aaill t itthan ('C ,in lie plants wilh scriouns dallage byNIl -N to\ici\. The ('a liar Npray also cased internal rol (only sliehtl\ in ASVF(G I )and this was 
mainl\c
ite ch;inc il Ih h,2,d lypc of' .,\SV0\(; I ( lFrori round to lorti2shap). lipburn occurredOrlv iltie plall ,.n fitIh-.-
lind onl\ in .\S\'I(; 1 Ilthte

NltsN dominant solution inboth cullivars, while internal rot waser, it occ,.urrcd cvcn in tie NI)O-N dominant soltion. Thus. it isConfirmed that dilICetll LctoCr, i leet Iipburrn and inlcrnal rot. and that ilcnal rol is closelv related 
to the t pe Of cabbace read.
 

In \-crirCrrert 3. loia r itrilrtm',rMi rcdInice Ii orwnl rtl. hit I,lji' :rid ',-0 Ca-citratc did notilable 1-4r. 
 is,i ,strui2 h.'iand ,rritl 

lisslCS to eons 


('ltric uie'Jd iuns cniltc-etill-potrds with Ca altcr penetrating plant
("O1
t Illh a'orilttilds to ltl-esoluble firms. thls. IInakinte Ca casilv translocatedi0 the head Il',. Niladc. uotrife oilier hand. is ;Isscak hclator: so. itcannot dissolve a sufficient.nlllOnnill
Of the ill,0tUb. ('it compllrrlod ..hi,. tlhcrcfhrC, canot be IralnhISIlo Cd Ireto head ICsC...\S noted. ASVI.( I .,s \cr, stscetible to internal \asItol.but F Iu-lih nott. Fo'nu1-.u

Pt'sW+,cd a IO hC;i eOMi)Oed Oftl;Il Iil\CSeases\",ith cal ssebjrt ritlid Sililar upard growth.,\S\I.(;I iscuIlpo,cd of Ic\,,. rates.rather r:rs.,Is,thick lea c,,.The inmcri leases close in upoll Ihecslsvesilltre sl of aeiibrlo1r tus, prdut.ill,, ,apressure thill
is rot caisils iCh..sCd Upward a.isin kIlgiill. TIhC'refmueC. ill HiiCil,iC ill ItIO,C inl .;t1 rrrolliptoI;1ts. tt.'rllpel'itl-t+
ill , antd w;uter supply r'cstullsi rt iiuust Ihrate lIl e\L'cls is1 ilisidCtlietlmut pl\ si;il pruss rr I ;d. Crc;llill c iiL ,' ,i1en liot RdtliCivC 
to irlicrlirl rol, " 

' ;IhCr ,,liu: IIt l N (",ti Otilthill.r flhfCIle fror [li dh L 'a5 nd delayedl ht+adirg ine,thus,lcr I
rttillim, ill
,tchiwc of he+'ad,shapefrom round itIoh arid the relcase of inner pressure Upward.Fffect of N split-applicatio un ipHburn and internal rot. In cpcrimen I.split-applicalionOf liilid rlillO.Cr ptmdured tire I sicsl lCId \itlill ill\ SVrlll irs o1" lipbtrn and internal rols(IIcitilr1en, I to3. IFalc 12) bec-;rnsc itdid not incrc;tsc ninocen concentralior sleeply: and so. NH -Ntti\icil\ s as ast itlCl. Antl tie unitial siutrt rrLs oRMIlrl O hcads, was SnpprCssed.

.iplil-appli atio of liquid N increaCsd ('a ItConternt in tie hcad leaves (Table 18). The mutr leaves
had ('a clcrt I()to 2) tirte hiher Iln that in tire iead 

rr 
leaves. indicating IIat activity was kepthrigh2Ire r ill tie forl'lcl een alterI lea firmation. "lhererrc. lriuh ('a cit leir is associated with theaetisce irairspiralioir rtle tIeii turr Icil\c,,.N()-N conrtenrt illIne head leaves was also increasedgreal., spec.i;lll\ b split alpplicarrr tif liqnid N( ).-N. The righ N content in leaves keeps tlileavesrctisc io-
piltuts\ ritesis aid delas senescencte. o1 tlieplants.

Sirre Ir split-;Ipplicalior oI N decrCasCd tie I'rCqurncy of internal rot and tipburn in the atntuntrial. further fcrtililcr trial (c.pcrimcn 3)was conduceLd'iir the spring (Table 14).Applicatiorl of 3 , N 'plant alshasal I'rtili/cr stimulated initial rrwvlh ;rd resnlted ill grieat tolllaid head %cillts. I i\tt'se cr. tie plants strlIVrLcd filll serious iritcr-nai rot. Alltrllgh N split-applicationslilnly cased itlc,ral rot, it could rot be eliminated corpletely. as in the auturin trial. Itnthe spring
boil]h tlnpcraltr'riIIC M id inlcnlil\ Weill up steeply 
 Ir'rrrn icad iniliatiin lirtle.r'nif N split-;rpplication ss conductedl niitrogeir L'r'adiral,' ;iccuinilatetd in tie pot becausethce V.s,nO dran;ilireC. 
'hrIcliriC. hrgh nerrperatr1re ccraccompainie d by high light intensity accelerated
inner IC;,l rate after hreid lrlatit'rr thns. nitrogen geatly irdned tipblrn and

2Yr'uttlh 


iriter-nal rot
\vhich could not be cilctclyel Contirolled.


Accordirngly. lc;i\\ applicatitt it'l N an latlcurowlh stagc aggravated lipburn and iiteirnal rot.
Also, hcavy N bIsa I dicsSirl" 
 c-atusod fcat \Mid lIss. tiphtirn Fiiie-Luh. and internal rt in ASVFGI. ,o.it is very iN1portant to sippress bithl a sie-ti)ontls initial giruwtl and late growlh while keeping
tie leaves active thrtuIiI rt the l 5Ota42C interrs if, i
nitrgrl plicalon.
 

Regulation of plant growth rate by covering. .Several e\perietints were Conducted to examinetie cl'ffct on tipln,-n and inlcrnal nt incidence of'plant covsers oI' variuus materials atdifferent vrowth 
perids.

Inthe autnuirnir Irial (experient I). he tulter leaves were covered with black vinyl sheet I'ontransplanting tIo head hormlii. This tr'lec;irtinn resnlted inllhigher yield than in aiV other treatments.and decreased lr'equnency of' irna r-gild ron. but nut o1finternal rot. Coserint, a [lerhe head- lirnationsIgC caused a great decre.Iase illh.ad veihl and ag 'avaCdbth a1ginal aid inrtter'nalru0ts.
Covering
seeris to be a promising lechniqu Io Suppress initial planl grorwth to minimize marginal rot. 
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Table 18. Effect of N split application, covering, and foliar spray on nutrient distribution in Chinese cabbage, autumn 1984.z 
Treatment Head Leaf Blade (%) Head Leaf Midrib (%)Total-N NH4-N NO3-N Ca Total-N NH4 -N N03-N Ca 
Main Plot: Cultivar1. Fong-Luh 4.804 a 0.098 a 0.088 a 0.230 a 2.866 a 0.030 a 0.288 b2. ASVEG 0.650 a1 4.862 a 0.083 a 0.120 a 0.178 a 2.976 a 0.026 a 0.368 aLSD (0.05) 0.160 0.073 0.205 0.591 a

0.090 0.549 0.042 0.061 0.363
Subplot: Countermeasures to avoid internal rot1., Liquid NH4-N 4.617 de 0.080 cde 0.074 cde 0.226 ab 2.799 cd 0.019 bcd2. Liquid N0 3-N 4.491 de 0.065 de 0.211 a 0.261 ab 2.628 cd 

0.249 de 0.613 abc
0.030 bcd 0.547 abc3. Solid NH4 -N 4.277 e 0.051 e 0.051 e 0.185 ab 

0.619 abc cn2.171 d 0.013 cd 0.139 e4. Covering BHF 4.237 e 0.049 e 0.525 c -" 0.078 cde 0.183 ab 2.291 cd 0.011 d 0.252 de 0.559 bc5. Covering AHF 5.274 bc 0.109 bcd o0.093 cde 0.160 b 3.458 ab 0.038 abcd6. Covering BAHF 5.404 ab 0.120 abc 
0.319 cde 0.610 abc0.124 bcd 0.206 ab 3.655 a 0.044 abc 0.715 a 0.774 a7. Covering AHF+Ca-cit FS 5.680 ab 0.154 ab 0.155 b 0.218 ab 3.915 a 0.065 a 0.478 bcd 0.776 a8. Covering + Cacit FS, AHF 5.882 a 0.165 a 0.151 b 0.191 ab 3.965 a 0.049 ab9. Ca-cit FS 4.186 e 0.057 e 0.043 e 
0.594 ab 0.724 ab0.145 b 2.261 cd10. CaCl 2 

0.011 d 0.091 e 0.493 cFS 4.514 de 0.062 de 0.072 cde 0.176 b 2.525 cd 0.012 cd 0.174 e11. Citric acid 4.617 de 0.085 cde 0.526 bc0.126 bc 0.178 b 2.848 bc 0.019 bcd 0.232 e12. Water FS 4.817 cd 0.083 cde 0.619 abc0.069 de 0.319 a 2.540 cd 0.021 bcd 0.146 e 0.605 abcLSD (.05) 0.498 0.051 0.056 0.138 0.656 0.032 0.231 0.198
ZPot experiment. Numbers having the same letter are not significantly different at the 5% level by DMRT. 



334 AVRDC Progress Report 1985 

In experiment 3, covering or leaf-tying beore the head formation stage completely eliminated 
internal rot, hul total and head weights decreased greatly. 

In experiment 5,the plants wcre completely covered with colored films 30 cm above the plant 
at one week oi two weeks alter transplanting (Table 16). The rice straw cover was placed on the 
outer leaves only. The blue film cover resulted in significantly great yield loss, aggravated marginal 
rot, but completely eliminated internal rot. The red ilm and rice straw covers greatly decreased both 
incidences (Table 19). The latter can also be used again. Covering should be done one week after 
transplanting up to licad-fiOrmation stage. 

Table 19. Effect of covering materials, watering method, and boron on
 
Chinese cabbage, late summer 1985!
 

Treatment Total Head Marginal Internal
Weight Weight Rot Rot 

1. Red 2, borate 1020 hi 435 f * 
2. Red 2, borate, QS 1015 hi 460 ef 
3. Red 2, borate, pipe 1060 ghi 520 def * 
4: Red 1, borate, pipe 1165 fgh 555 def 
5. Blue 2, borate 630 k 205 g
6. Blue 2, borate, QS 720 jk 230 g
7. Blue 2, borate, pipe 685 jk 225 g
8. Blue 1, borate, pipe 870 ij 215 g
9. Rice straw 2, borate 1220 fgh 550 def * 

10. Rice straw 2, borate, QS 1215 fgh 545 def 
11. Rice straw 2, borate, pipe 1285 efg 690 bcd * 
12. Rice straw 1. borate, pipe 1210 fgh 560 def 
13. Quartz sand 1355 cdef 740 bcd * 
14. Quartz sand, borate 1495 abcde 700 bcd * ** 
15. Gypsum granule 1230 fgh 615 def ** 
16. Gypsum granule, borate 1290 efg 665 cde ** ** 
17. Pipe at 10 cm 1525 abcd 855 abc * 
18. Pipe at 20 cm 1575 abc 855 abc * 
19. 2 pipes at 10, 20 cm 1605 a 965 a * 
20. 2 pipes at 10, 20 cm, borate 1590 ab 905 ab A 

21. Pipe, liquid-F 1600 a 955 a * 
22. Pipe, liquid-F, GG 1480 abcde 730 bcd ** 
23. Pipe, liquid-F, QS 1365 bcdef 670 cae * 
24. Check 1310 def 610 def
 

/Experiment 5. Asterisks indicate the relative extent of damage by marginal and internal rots: 
 = slight 
damage: ' ** = severe damage. Numbers having the same letter are not significantly different at the 5% 
level by DMRT. 

Irrigation through pipes buried 10 cii or 20 cI deep effectively decreased tiphurn and internal 
rot. Initial growth was slightly retarded befbrc the water reached the plant roots; hut from then on, 
this watering method accelerated root development and minimized incidence. 

In experiment 6. combitiing the red or yellow Iilm covers with buried pipe irrigation completely
controlled internal rot (I ahle 17). Growth rate can be suppressed by covering or enhanced by N and 
water applications at the desired time to eliminate tipbUrn and internal rot without a great decrease 
inyield. 

Effect of water management oin tipburn and internal rot. Tipburn was a result of root damage
by NiH1-N: so. the maintenance of enough root mass was extremely important to elilminate the 
incidence. In this experiment, all the plants suffered from serious internal rot and tipburn. despite 
the incorporatiln of' various materials considered capable of increais ing the water-holding capacity
of the soil (Table 15). Increasing the water-holding capacity of tie soil with a limited root mass failed 
to cure tipburn. As a result, soil moisture fluctuation in the niedium was greater than that in the original 
soil. 
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On the olher hznd, the buried-pipe irrigation enhanced rooting and regulated growth rate. The 
irrigation pipe buried 10 cm deep from transplanting to head f'ormatioi, and 20 cm deep after hcld 
formation produced the heaviest hcad (Table I )). Fhe combination of pipe irrigation and N split
applicati ol through the pipe or tovering gave tieacvy heads without any sy inptoms (Table 17). 

The fertilizer Na NO gave the heaviest head, fllowed by (NH. ),S().,; (NH1),HIIPO. gave the 
smallest. Head weight of hybrid 82-157 waIs not influencced significamtly. Applying fertilizer through 
a pipe togethcr with irrigation water is a superior technique. Nitrogen cam be distributed more evenly 
in the soil, thus, aivoiding N localization and decreasing interna! rot. 

Field experiments. In experiment 1, bed heighl did not affcct Chinese cabbage yield and the 
frequency of internl rot Md tillburn. inttica it;g that tie 40-cm raised bed was high enogh br practical 
use in spring (Table 20). ASVEG I vas more susceptible to internal rot but more tolerant to tiphurn 
than Fong-l.uh. 

In experiment 2, compost aplicatiot aggravted internal rot of ASV:G I (Taible 21 ). Hence, 
COmpost sh Otld nt be aqpplied to(Chinese cabbagce in the suinier. Compost applicationiaccompanied 
by deep plowing also Clused serious flSood damagIc in lie rainy seCason. 

Soil pH. except p1I 4.5, did not affect fle fretlunc,,, of' internal rot. Soil pH 4.5 c;Luscd serious 
retardation of' initi l growtlh l d decreased yield greatly. Low soil p11 nay increase Cia availability 
in tile soi!. but cannot cure inlernal rot. 

In experiment 3, Htybrid 82-157 escaped internal ot (Table 22). This cultivar possesses slightly 
smaller and less Ctimpact heads tian ASVF(G I. This meams tha1t head type isvery important in relIation 
to internal rot. N split-applicatioll decre'scd internml rot. The results of the three fIild experitients 
confirmed those Ob tainCd in the gren h7use arid pit experimen ts. 

In IN)84-85, six pot experiments and three field tests were conducted aimed at minimizing Chinese 
calbbage tipburn uand rot through the use praIcticCs. These practiccsiriterual of a number o1 cultural 
included tfoliar sprays oli (a-salts and organic acids, N split-application, covcring (if outer leaves or 
leIff-tvitig, use o1 tile right cultivar ind soil tneditr. compost and fertilizer application, mnulching 
(plastic sheet, rice straw, arid a transparent plastic roof), high pots, arid buried pipe irrigation. 

Based oin the results of1these experirnits and previous tests, the I'tictors responsible 1 r the 
incidences of, these two physiological disorders were detcrtuined and their respective countertneasures 
identitied (Taiblc 23). 

Conclusion 

Ca fbIiar spray, N split-anpl ication, covering of leaves, undergrotd pipe irrigation. and the use 
Oil the right cultit\tirs aid tiedia all contribute to the control of interial rot and tipburn, depending 
oin the lactors causing the physiological disorder of the Chinese cab~bage plants. 

Adequate Seedling Medium for Tomato 
and Chinese Cabbage 

Introduction 

Healthy seedlings contribute highly to good vegetable yield, and scediing quality ischiefly decided 
by tele soiil meditum. This project aiimcd to develop in adccluate seedling rnediun for tornuto and Chinese 
cabbage by using availble local tmaterials. 

Materials and Methods 

The toiato scedling treatments (suiinier) consisted of the following: tafiti plot-conlpost tnaterials 
(siganrcMie, Mtshroom. rice strawi); subplo(t-icomposititn ratios of soil. compost, at(l stiioked rice 
hull: sub-subplot--NPK application. The treat.-ents after transplanting were as follows: tnain plot
rain shelter (with atid wilhout): stubplot-diffcrent seedling tmedittls. 

http:Fong-l.uh


Table 20. Effects of covering materials and bed neignt on yield and frequency of internal rot and tipburn, spring 1985.z 

Treatment Yield (t/ha) Frequency of Disease y (%)

marketable total internal rot ( *) internal 
rot (*) tipburn soft rot healthy
 

Main Plot

1. Roof 19.56 b 46.47 a 31.8 a 13.6 b 11.1 a 13.7 a 29.8 b2. Plastic mulch 	 29.42 a 56.56 a 25.8 a 27.0 a 5.0 ab 10.8 a 29.5 b3. Rice straw mulch 36.96 a 59.40 a 16.9 a 21.6 ab 0 b 4.9 a 56.6 aLSD (0.05) 	 9.20 15.5 17.0 12.0 10.1 8.68 24.4


Subplot

1. 100 cm bed 27.73 a 53.29 ab 29.0 a 20.3 a 7.1 a 9.3 a 34.2 a2. 70 cm bed 	 27.03 a 52.30 b 27.3 a 18.0 a 5.7 a 8.9 a 38.2 a3. 40 cm bed 	 31.17 a 56.84 a 18.3 a 23.9 a 3.2 a 11.2 a 43.5 aLSD (0.05) 	 4.28 4.12 14.3 12.9 4.06 9.65 16.6 

Sub-Subplot <1. ASVEG 1 	 29.37 a 47.41 b 33.2 a 25.6 a 0.9 b 5.6 b2. Fong-Luh 27.92 a 60.88 	
34.7 a r)a 16.6 b 15.9 a 9.8 a 14.0 a 42.5 aLSD (0.05) 2.12 2.22 12.1 	

-0 
15.3 2.79 3.62 20.2z 	 ~Numbers having the same letter are not significantly different at the 59/o level by DMRT. Y** = more damag,, - slight damage. 

Table 21. Effects of compost application and soil pH on yield and frequency of internal rot and tipburn, summer 1985.z 0 

Yield (t/ha) 	 Frequency of Disease y (%)TreatmentY marketable total internal rot ( *) internal rot (*) tipburn soft rot healthy 00 
Main Plot

1. Compost 50 t/ha 21.86 a 39.28 a 25.01 a 51.91 a 0.19 a 0 a 22.89 a2. 25 t/ha 20.86 a 36.89 a 32.99 a 45.75 b3. 	 " 0 t/ha 22.18 a 39.81 a 27.66 a 37.97 c 
0 
0 a 

a 0.19 a 21.07 a
 
0 a 34.36 a
LSD (0.05) 	 8.10 10.7 44.2 2.67 0.67 0.67 41.0


Subpiot

1. pH 6.0 	 24.59 ab 42.44 a 34.05 a 44.40 a 0.32 a 0 a 21.22 b2. pH 5.5 	 25.26 a 42.79 a 35.85 a 47.05 a 0 a 0 a 17.10 b3. pH 5.0 	 21.48 b 40.26 a .. 7.03 a 46.18 a 0 a 0.32 a 16.47 b4. pH 4.5 	 13.31 c 26.93 b 8.32 b 41.12 a5. Check 23.52 ab 40.88 a 27.52 a 

0 a 	 0 a 50.57 a 
47.30 a 0 aLSD (0.05) 3.00 5.64 	

0 a 25.18 b
16.1 11.0 0.44 0.44 13.0

ZNumbers having the same letter are not significantly different at the 5% level by DMRT. Y** = more damage, = slight damage. 



Table 22. Effects of cultivar, high seedling pot, and fertilization on yield and frequency of internal rot 

Treatment 


Main Plot
1. ASVEG 1 
2. 	Hybrid 82-157 
3. 	77M(3)-27 
4. 	77M(2)-35 

LSD (.05) 

Subplot
1. High pot 
2. 	PE pot 


LSD (.05) 


Sub-Subplot
1. F1w 

2. 	F2 

LSD (.05) 


and tipburn, summer 1985. z
 

Yield (t/ha) Frequency of Disease (%)

marketable total internal rot (**)Y internal (*)x 

29.49 a 50.44 a 24.13 b 43.19 a 
22.22 a 44.57 a 0.36 c 9.75 b 
26.44 a 47.06 a 51.66 a 26.61 ab 
26.63 a 49.73 a 29.11 b 30.49 a 

7.17 12.2 15.0 20.0 

24.94 b 48.83 a 25.30 a 31.92 a 
27.45 a 47.07 a 27.33 a 23.10 a 
2.01 4.48 13.3 10.2 

26.01 a 48.40 a 20.16 b 25.39 a
26.37 a 47.50 a 32.48 a 29.63 a 

1.72 2.42 6.48 6.90 
zNumbers having the same leiter are not significantly different at the 5% level by DMRT. Y** = more damage:WTreatments (N-P205-K2 0-Mg): F1 = 6i0-60-60-16 (basal), 60-60-60-16 (top); F2 = 	 120-80-100 (basal). 

tipburn soft rot healthy 

0 a 0 a 32.69 b 
0.36 a 0 a 89.53 a 
0.7 a 0.71 a 20.31 b 
0 a 0.45 a 39.95 b 
2.00 2.16 22.7 

0.53 a 0.4 a 41.85 b 
0 a 0.18 a 49.39 a 
1.09 0.62 6.32 

0.53 a 0.18 a 53.74 a 
0 a 0.41 a 37.49 b 
0.91 0.78 8.18 

X. = slight damage. 
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Table 23. Summary of countermeasures to minimize tipburn and internal rot. 
Hazard Factors" Countermeasures
 
Internal Rot
 1. l-nited Ca 1. foliar spray of citric acid 

translocation 
2. fast growth rate 1. covering outer leaf BHF 

2. 	N split application
3. underground pipe irrigation

3. ballooti-head type 1. Ca foliar spray
2. selection of adequate cultivar4. 	decreased outer 1. continuous N application 

leaf activity 
Tipburn 1. NH4-N toxicity 1. avoid applying NH4-N at head initiation time

2. root damage 1. increase soil CEC 
2. keep soil moisture constant 
3. avoid heavy fertilization3. 	 limited root mass 1. increase soil mass 
2. enhance rooting by water management4. rapid initial growth 1. N split application 
2. covering outer leaf with rice 	straw 
3. underground pipe irrigation


ZFactors causing the physiological disorders.
 

The Chinese cahhage treanncmits (stlumer) were the following: main plot-scedling management;
suhplot-difteret seedling mediu11s. In tle autumn trial, the treatments consisted of the following:
main plot-pot height (high and low): subplot-different seedling mediuns.

The experiments were conducted in summer 1985 for Chinese cabbage and tomato, and in autumn
1985 for Chinese cahhagc. Seedling nediums tested are summarized in Tablcs 24, 25. and 29. 

Table 24. Treatments in the tomato experiment, summer 1985. 
Main Plot Subplot 	 Sub-Subplot 
A. Tr-atments in seedling stage


Compost 
 Composition Ratio Fertilizer
Materials: (soil:compost: Application:
 
smoked rice hull):


sugarcane NPK 0 mg
mushroom 1:1:0 	 NPK 100 mg each/kgrice straw 3:1:0 	 soil 

3:1:1
 
5:1:1
 

check (soil only) 
B. Treatments after transplanting

Rain 	Shelter: Seedling Medium:
 
no 
 SCC 3:1:1 +N1 (B1y) 
yes 	 MRC 3:1:0 -N (B2)
 

RSC 5:1:1 +N (B3)

RSC 3:1:1 -N (U1

MRC 3:1:0 +N (U2
 
SCC 5:1:1 +N (U3
 
Check -N (Ck 1)
 
Check + N (Ck 2)
ZFrom left, compost material (SCC: sugarcane, MRC: mushroom, RSC rice straw), composition ratio (soil:


compost:smoked rice hull) and fertilizer application (-N : NPK 0 mg, +N : NPK 100 mg each /kg soil).YTwo kinds of seedlings were chosen from the seedling-stage experiment transplanted for the field test:
1) those with the best growth (B1 to B3), 2) those with the best growth uniformity (U1 to U3).
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Results and Discussion 

Summer Chinese cabbage trial. The medium materials greatly affected the initial growth as 
well as the yield of Chinese cabbage (Table 25). Plants grown in the mixture of soil. sugarcane compost,
and smoked rice hull at the ratio of 5:1:1 showed the highest viel, followed by those in the same 
mixture of a different ratio of 3:1:1. The sand-crotalaria mixture at the ratio of 1:2 seemed promising,
but chloiosis due to iron deficiency caused by high pH appeared on tihe leaves. This mediti in shotld, 
therefore, be used together with a flbIiar spray. 

Table 25. Effect of seedling medium on Chinese cabbage yield, summer 198E. 

Treatment Plant Weight at (g) Yield (t/ha) 
WAT 1" WAT 2 marketable total 

Main Plot: Management Discipline 
1. CMy 11.8 a 52.6 a 16.2, a 30.96 a
2. SL 	 13.4 a 58.2 a 16.58 a 31. 13 a 

LSD (.05) 4.26 13.58 1.81 1.93 
Subplot: Seedling Medium" 

1. M1; AVRDC standard mixture 2.5 d 13.0 d 1r 37 d 21.52 c 
2. M2; 1:2 (Sd:CLC)(CM) 12.2 b 62.6 bc 17.72 b 32.83 ab 
3. M3: 2:4:1 (Sd:CLC:RH)(CM) 9.2 c 48.3 c 15.36 c 30.18 b 
4. M4: 3:1:1 (S!:SCC:SRH)(SL) 19.1 a 74.0 ab 18.52 ab 34.87 a 
5. M5; 5:1:1 (SI:SCC:SRH)(SL) 20.1 a 79.2 a 20.03 a 35.85 a 

LSD (0.05) 1.91 15.69 2.02 3.09
 
'WAT = weeks after transplanting. YCM = Crop Management Dept. SL = Soil Science Dept.
XSd = sand; CLC = crotalaria compost: RH = rice hulls;S1 soil; SCC = sugarcane compost: SRH 
smoked rice hulls. 

Summer tomato trial. The results are summarized in Table 26. In the main plot. sugarcane 
compost (SCC) resultCd in the highest germination rate (GR) at fIour days after sowing (I)AS). In 
the subplot, the check (soil only) had the highest GR which decreased with the increasing ratio of 
compost to soil. In the sub-subplot, no diflereince in GR was fuind between fertilized and unfertilized 
plants at 7 I)AS. Seedling growlh merely reflected tIhe GR in the main plot. Resu lts suggest that the 
seedling mediul composed o1" soil, compost, and smoked rice Iull at the ratio of 5:1:1 or 3:1:1 is 
highly recommended for to.mato and Chinese cabbage. Slugarcane is advised, if available. 

Table 26. Effect of seedling medium on germination rate and plant 

height of tomato, summer 1985.z 

Treatments in Germination Rate (%) Plant Height (cm)
 
Seedling Stage 4 DAS y 
 7 DAS 11 DAS 15 DAS 21 DAS 

Main Plot: Compost material 
Sugar cane 65.5 a 85.9 a 4.4 a 5.9 a 10.6 a 
Mushroom 44.0 b 74.6 b 3.7 b 5.3 b 9.5 b 
Rice straw 37.4 c 68.9 b 3.4 c 4.7 c 8.3 c 
LSD (0.05) 2.34 9.41 0.25 0.32 0.07 

Subplot: Composition ratio of soil, compost, and smoked rice hulls 
1:1:0 	 18.9 e 49.3 b 3.1 c 4.6 d 8.3 c 
3:1:0 	 36.8 d 77.8 a 3.8 b 5.4 b 10.1 b 
3:1:1 	 54.0 c 82.1 a 4.1 a 5.7 a 10.7 a 
5:1:1 	 64.1 b 85.6 a 4.2 a 5.7 a 10.7 a 
Check (soil only) 70.8 a 87.5 a 3.8 b 5.1 c 7.5 d 
LSD (0.05) 6.05 10.2 0.21 0.26 0.46 

Sub-Subplot: 	Fertilizer
 
NPK 0 mg 
 54.7 a 77.9 a 3.9 a 5.4 a 9.3 b 
NPK 100 mg/kg soil 43.2 b 75.0 a 3.7 b 5.3 a 9.7 a 
LSD (0.05) 5.24 3.83 0.12 0.11 0.20 

ZNumbers having the same letter are not significantly different at the 5% level by DMRT. YDays after sowing. 



Table 27. Some relevant chemical properties of seedling mediums tested, summer 1985. 
TreatmentZ pH EC T-C T-N NH4-N N03-N Total-lnorg. Ava-P(%) (%) (ppm) K 
Sugarcane compost 7.57 

(ppm) N (ppm) (ppm) (ppm)2.95 16.467 1.8461 :1: 0 21.6 203.0-N 7.47 224.6 2773.7 2487.30.88 4.103 0.413 13.1 145.9+N 7.25 159.0 1749.2 582.51.09 3.604 0.356 12.6 183.03 :1: 0 -N 7.47 195.6 1321.0 529.90.55 1.941 0.234 9.9 81.4 91.3 1093.7 271.17.02+N 0.82 1.649 0.21 11.23: 1 1 -N 147.9 159.17.42 0.41 764.2 265.02.079 0.199 7.9 44.9 52.8+N 708.2 207.57.03 0.86 1.525 0.1983: 1 8.9 115.9 124.8" 1 -N 599.5 334.77.25 0.39 1.102 0.139 5.6 40.7 46.3 451.3 157.96.94 0.86 1.359 0.173 9.5Mushroom compost 7.35 
106.1 115.7 484.2 277.84.00 9.98 0.894 6.0 489.41 :1: 0 -N 7.35 495.5 2559.5 1979.61.55 2.44 0.304 7.5 283.1 290.6+N 566.6 548.97.24 1.58 2.447 0.2763 :1 8.1 293.4 301.5 6160 -N 501.87.41 0.93 1.518 0.182 8.5 148.7 157.3+N 7.20 1.20 293.2 288.91.414 0.175 5.4 184.2 189.6 299.8 324.33 :1 :1 -N 7.26 1.62 1.837 0.222 6.5 129.1 135.7 233.9 570.3+N 7.25 0.98 1.608 0.225 1:1 -N 8.5 148.5 157.0 322.87.44 296.80.56 1.164 0.145 5.1 74.1 79.2+N 158.1 163.47.15 1.00 1.164 0.158 10.4 246.9 157.3 237.2Rice straw compost 6.58 10 260.716.633 1.2881 : 1 • 0 -N 7.17 

44.2 522.3 566.5 978.4 15189.74.40 3.521 0.319 ? 252.6 256.8 128.5 2386.4N 7.15 4.45 4.075 0.3023 :1- 0 ..2 283.5 288.8-N 7.09 286.6 2331.32.03 1.518 0.148 6.9 96.4 103.3 26.4 830.7+N 7.07 2.60 1.767 0.171 5.63: 1 1 175.4 181.0-N 7.15 88.9 1141.21.75 1.539 0.159 5.1 79.5 84.6 82.4+N 752.77.09 2.18 1.559 0.1795 :1 1 -N 7.06 1.36 
7.8 135.4 143.1 197.7 956.11.164 0.133

+N 7.08 1.58 1.47 
6.1 66.2 72.3 6.6 540.10.168 7.6 110.9 118.5Check 168.0 607.4-N 7.11 0.17 0.534 0.074 2.8 20.7 23.4+N 6.49 57.2 48.40.55 0.568 0.081 29.8 57.1 86.8 164.7 123.6Z-N = NPK 0 mg. +N = 100 mg NPK/kg soil. 
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Some relevant chemical properties of the seedlings tested are presented in Table 27. The table 
shows why SCC gave the highest GR and RSC, the lowest. The electroconductivity (EC) of RSC 
was very high (10 mmhos/cm), and retarded GR. Available potassium (Ava K) was mainly responsible

2
for the EC increase ol1the medium (r = 0.90). GR at 4 I)AS was also greatly retarded by increased 
2inorganic nitrogen (lnorg. N) in the medium (r - 0.65). 

So. Multiple rCgression analyvsis wa applied to the CR Using IC and norg. N as variables: and 
hfi lllowing etuation was ohtaincd: CR -0.2056N - 15.741-( F 94.74 o-2 = 0.79): where N =norg. N in ppin. lHC in ninhos/cn and r ajtstedt r 'e Nearly Xti of' CR is governed 
bv the two factors. If we adopt 5(01/' (]iat 4 I)AS or 75,' GR at 7 I)AS as a critical value, EC 
and lnorg. N in the mediitl should ne belowv I.0 ninilios/cin (or 37(1 ppmi Ava K) .and 14(1 ppin. 
respectively. 

In the first set of, harvests with the rain shelter, tomato vield wav,slightly lowCr than ihat without 
it (bable 28). After the fifth harvest, however, the shcltcrcd plants produced nearly three times as 
m1111chyiild as thosC \ithotll it. This is malinly duc to Serious inlestation of' bacterial leaf spot and 
late hright two months after transplantling (MAT) in fileplot without sheltcr. Total yields of entries 
(except the checks) in the subtrcatinlcnls were not siglificantly different. 

Table 28. Effect of seedling medium on tomato fruit number, summer 1985. 

Treatment' Total Frequency of (%)Y Ave. Fruit Total 
Fruit No. cracking disease health Wt (g) Yield (g) 

Main Plot: Rain Shelter 
1. NO 373 b 7.4 a 9.4 a 83.2 a 24.3 a 9061 a 
2. YES 436 a 1.0 a 5.8 a 93.3 a 26.3 a 11394 a 

LSD (0.05) 48.4 15.6 32.6 17.2 11.4 5487.4 
Subplot: Seedling Medium 
1.SCC 3:1:1 +N (B1 451 a 4.2 a 10.1 a 85.7 a 24.1 a 10823 ab 
2. MRC 3:1:0-N (B2 394 ab 5.9 a 6.3 a 87.9 a 24.4 a 9638 bc 
3. RSC 5:1:1 +N (B3 432 a 4.7 a 4.3 a 91.0 a 25.7 a 11035 ab 
4. RSC 3:1:1 -N (U1 406 ab 4.5 a 5.1 a 90.4 a 26.5 a 10758 ab 
5. MRC 3:1:0+ N (U2 458 a 3.4 a 6.8 a 89.9 a 25.8 a 11835 a 
6. SCC 5:1:1 +N (U3 438 a 3.4 a 7.6 a 89.1 a 24.9 a 10835 ab 
7. Check -N (Ckl) 304 c 3.2 a 10.8 a 86.1 a 26.1 a 8036c 
8. Check -N (Ck2) 353 bc 4.3 a 9.8 a 86.0 a 24.8 a 8859 c 

LSD (0.05) 70.6 3.14 8.28 8.78 2.25 1762.2 

SCC -- sugarcane compost, MRC mushroom compost, RSC rice straw compost. YEach number under
 
cracking, disease, and healthy fruit is divided by the total fruit nuiber.
 

Tomato vield linearly increased with increased FC value up toI .2 until the 2id harvest. anid 
then sharply decreased. A similar Iicnd was ( bscrved tip to the 7th harvest. The iediumni affec ted 
tiletlinltat yield (f'. at least, tilefirst three ha rvests. Yield also linearly increased with increased inorganic
N. This cimlirins the finding that the luality of the seedling miedimit influences tomato yield. 

Chinese cabbage trial in autunin. GR was highest inthe SCC and Sand inlediuii (3:1) and next 
in the soil. SC('. C[.C. and sand coin ination (1:2:2:11. As in the sllinlr tomato trial, GR in this 
trial was again chielly governed by two fIctors, FC and inorganic N in the inediutm. The mediums 
containing Soil ant/or one portion of' SC(" gave tI highest or" the second highest GR. Since BASF 
filiar Spray was conluctCd every 10)days duriiig seedling preparatiim, seedling growth was mainly 
affected by nxygei diffusion into the ntdiuii attd watering, Ilmcrcljre. porous timliunis were generally 
superior Ibr seedling growth. 

CGrow th after transplanting of'Chinc se cabbage was iot signiicainlly different among tile different 
mediums, except lor N3 (withlout SCC at I vcck alter treatnient). but it became significant at 2 WAT. 
SoiI-SC( mixtures gave better plant growth at 2 WAT. This indicates that nutrients, especially nitrogen 
inthe seedling tmediuni. play an important role inplmnt growth even aiicr transplanting: hence, its 
concentration shuld ni0t exceed ii h/.ardous level ( 140 ppii N and 1.2 nimnihos/cmI C 1b' tonato). 
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SCC wh ic Conta ins lower Iipiie N(225 plin), hut nuch hiigher lt10al1 N (I .9%) than other comlposts,
is recommlended is llICdillll. 

The effecl of the seedlingm rIiediuin on (hinese cahhareC y'ield was \Cry sirmlar Iti hat on plant
0rowth at 2 WAT (T:able 29). The responise ol yield to Ire di Heio itirirs wvas slightly dil'cl'renl 
be'lwee high amd low pol tultivalios. So, tl recoilnrIeIRded Seedling IediulS ar: f r the high pot

NI4. N10. N,17, and Nil: for the low pot NI I. N14. M7, Md NI6 ill that order. 

Table 29. Effect of seedling medium on Chinese cabbage yield, autumn 1985.z 

Germination Seedling Plant Wt Plant Wt Yield (/Iha)

Treatment Rate (%)Y Wt at 
 18 at I WAT at 2 WAT head total 

DAS (g) (giplant) (E/J)Illnt) 
Min Plot 

High pot 79.0 a 3.33 a 17,38 h 107.7 a 27.09 a 46.67 a
Low pot 80.8 a 3.83 a 20.80 a 134.9 a 30.44 a 47.70 a
LSD (0.05) 97.1 1.45 2.09 154.8 8.08 7.80 

SUl)plot: 	Seedling MedOLm
 
M1 (3:1:0:1 1) 
 83.4 hc 3.28 c 1995 a 129.4 abc 29.65 ab 48.63 ab
M2 (0:2:2:2:1) 42.9 d 3.35 bc 2t.15 a 131.6 al) 28,501) 46.85 b 
M3 (1:0:0:2:1) 87.5 al) 2.20 d 13.30 h 94.6 d 25.40 c 42.95 c
M4 (1:2:2:1:0) 89.6 al) 3.58 t 21.68 a 141.5 a 30.63 a 51.13 a
M5 (0:2:0:1 1) 73.9 c 4.23 a 18.93 a 108.6 cd 28.45 h 45.78 b
M6 (1: 1:0:2:1) 85.2 h 4.08 a 18.50 a 119.3 h 29.25 ab 47.65 1)
M7 (0 1:0:30) 96.9 a 4.35 a 20.13 a 124.2 at)c 29.45 ab 47.33 b
LSD (0.05) 	 9.6 0.27 3.05 19.7 1.87 2.75 

/NimbIers having the same letter are riot sigmiticinilly (iffereti at the 5' level by DMO1. Ysurveyed 7 days
,after sowing (DAS). XNUnlbers in t)arenithsi s Imm([iciite the ritio of imaterial; osed for seedling niedluill in voluie: 
trom the left, soil, sgarcme cnlompost (SCC), rotailaiia compost (CLC), sant, and rice hls (R-). 

Conclusion 

lFXperilltinls \vrrc ,,:oilitlicled to dVeClui) ade(itliat see(+iSi i tll lS lor t1IoIlalt) and Chinese cablbage
by usinig miaterials availalC lcally. RcCOrtenldCd seedlitig Iiiedinrrts are the fIllowing: 

I. Soil basis: 
a. Soil:SC(:SRI . -- 5:1.1 or 3:1:1 
h. Smi.S( C.SauldRl1 3:1:1:1 

2. lortu s-ialerial basis: 
a. Siil:S('(:( ,(':Sand 1:2:2:1 
b. Soil:S('(':Sand:ItlI 1:1:2:1 
c. S('(':Said 1:3 
d. Sarml:('l.(" 1:2
 
For c) anid d). I'liar spray of BASF is reconinimended.
 

3. Iligh pot: 
a. Soil:S ( :('I .':Sand - 1:2:2:1 
1. Soil:SCC':San kl:RII 1:1:2:1 
C. S('(':Sartd 1:3 

(R was itail y gobrned by inorginic N and FC of the rIedimiri. Inorganic N concentration in 
the neditm shotuld not ecceed 141) ppm and 1.0 inrnhos/cm fIrr FC. Since the seedling medituin greatly
al'ccled Ire yield of tonmato and ('hinese cabhlge, therc is a good chance of avoiding soil-borne diseases 
through the isc ol a heller seedlirig rIteditnir. 

Advanced Cultural Practices for Summer Tomato 

Introduction 
H igh teiil)erIlirea rd tl mding ar e i th rna p r ctn is railns o f Iti a tr i dt iumir in the tropics. 

We aready reported that a 50- to 100-cir raised bed witl vi nyl roo f could improve tonato growth 
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and yield in both wet ancl dry seasons. In this study. drip irrigation, high seedling pots, and rain shihtir 
were conibi ned witlihi li-bed cultivatioii to inlininlie tIomato disease and to determine the right irrigation 
illC andLniOUnl1110'oWller supply neceded Ior high tomato yield. 

Materials and Methods 

spring trial, bed soil 
ol s riolls inlestation. Ilrllcd rice lilsl, and soil were mixed to lin the high hd. 

In teli \'iaheated1 burning ricc husk 30 cm dccp in the center bccalse 
.lat'(de '[hie 

New soil was used lfor the low 30-cill raised bed placcd ncar the origiinal iinl'estCd low bed. Bothl tihe 
low and high beds \were coVcld with a plastic Iool to prl'olclttoillilo planls f'olml theranlsparntll tihe 
rain and enable the \acl InuClsurencnlt of1icCdCd walcr l'rom lie drip irrigation. TlIe soil of, the old 
discise-inl,'ested low%bed was used to test the coimlbiiicil cffccls of' calcium cvanamile. subimcregnce.
chtopped rice strawv, and increased eillperilltii'C oilthe following suLImicir tmilato yicl. Water was 
supplied drop by drop illthe fbI lowing wat,,rimig equenccs: 

1.51)0 il (1\V'atcr successively applied every othcrdyit\
VaS tihrotghiliul the growh perild (tcmfried 
to Is S.[ICCCSSiVe"). 

2.Spccilicd amuis (ot \'atcr ,\\crc applied Il during Ime crilical periods of Iommao grlowth.
and for a toltal of 14.5 lilcrs/plant in Iour inmills, i.e.. 4.5 Ilcirs/plan during the 'ist ,%eek afler 
Iransplainlitng (WVA )..3.5 li'ers Ior lo'c(iig i4 WA''). 3.5 licrs Io fLrult cilarging (7 W\AT). and 
5((' ml ,f'\of ,\,cek inbetween thc critical period(s.alr micc 

hi the Summmer i:ial.witer (75()11fIpliil uniitilthe CII oflSpCtllbcr. aiid tI en. 5((1ml thercalter) 
was applied to cach plailt thrCC limtlesa ,cek II(()l)). Seedlings of l Iil toleril ('. 5915-153 on fhcir 
high plts were ptiiccd ip hIle high bcd which wcreliilniated wimh chk *'",pWcri. 

Foir iclialode ciinol . the old Ilm bed \Nas rotilled aillicduimie w\ilh chlpped ice slriw (10 
I/halandinitro-glen (211 ky 'ha of ('a(N,or (NI14),S() ).'[lien, it was flooded wilh water alid covered 
withItraIsparenl plastic shccl (to imlmrcia , s)il Icllperature) which was removed onc Ililllhi al'tcr. The 
land was allowed Ioir\ ior (Ile \'ck. Ihmcirototilled again bfclorc a 25-cm raised led was made. 
Thelcc Ileat-toleraill tloillato culivars ((. 5915-93. ('. 5915-153. C. 5915-223) were traisplantcd
oin 27 .lime 1985. Wiater wi;, Supplied w flurrolw irriieatioi anil m11'':in shelter wis l)rovidCd. 

Results and Discussion 

Spring trial. Ilic tomIlatl yield on Ihhigh bed was oily one-third that on the low bed. 'here
 
a'e two rasolmis: I 1 Burnt 
 iice husk madtheie soil porous and gilcatly d'cr'ascdi its w,.ater-holding 
capacity: so, icailylIiNe-tlird 0'if blossom-end dtICI teruits h l-d 1f1 1wateir ileficieiicy ,2) Drip irrigatlO
causeid and aggr'avated t1ato( suchlll isc;iSCe as souther'n blight, late blight and bacterial will. which 
had bcen nicely cotm'llecd 1v the high-bed clltivalion in the pirCviOhis CXpCiicnlt.

l"xcess soil mIoistumc in the vicinlit\' 0f the plints IiIvo,'Cd i'ot aild stCin isCasCs. Rots ciild 
nol d'evelop at tlhe top Soil because time lavcr was shallow. Neitlier ctilid Ihcy expanid dowvnwarl owing 
to lack of" vater. Sto. the plimtls ecamImC 110orV suscCpliblC to diseases and neCIumatLcs. and we had to 
stlop the fIigh-bed Cxpclilcit af'trI'Mur haivests. 

Illtilenew soil ill tIe low beid. the toilo \\as ialvsteid sevCl tillcs. [ollato rootls reacilcl the 
tilte
Iotto illof bed. absorbcd watlir 'millthe sources ollhcr Iithnte il'ip if'i'aion, and s.uppited bCter 

tomato growtlh. Ilowcvcr. hotll olle-JlLIl 11"of'te tohll Iis we.crsllilsly damllaged by blossoni-cnd 
rot: and several plans \wcrc allacketi by soulliern blighli. iclrial wil, an)d ,llosaic virls. So. the
drip irrigation Systemil Ihit listrial is not ilcccplablc fIll' il1malt1cultJiaitini Ime hnlidtliopics.

Summer trial. SincC drip ii'iigitiono growtlc'Ilis'i sciouis llma(tl ilisC;Ises and hliipCrCd loimialo 
oll the high beil. a hiLh cSdling pot was used ill place (If' the ordinary P11inurser', pot. Walcr was 
dropped 1ioliI1the hi,_gh
pot. bui throg.,h the pipe bu'ieid 5 ciii below tilepot: thu1(s, le soil dihr'ctly 
ill colitact wiih the plaiit was kept dr, evefn immedialely aficr irrigation. 

'omato planlts actively piliticed lruits even alter live anld a hall' loilhs al'ter tralisplanltilg, with 
total fruil 'ields of' 7.3 and 8.6 kg/pla ii the ()) and daily water supply. respectively. after inine 
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Table 30. Yield and fruit number of heat tolerant tomato grown 
on a high bed with drip irrigation, summer 1935.z 

Frequency Yield/Plant (kg) Fruit No. per Plant 
of Harvest DW EW DW EW 

1st Harvest 9-20-85 0.838 a 0.608 a 31.5 a 21.5 a
2nd Harvest 9-27-85 2.089 a 1.209 b 77.2 a 46.4 a3rd Harvest 10-3-85 2.874 a 2.036 ) 196.9 a 78.5 a4th Harvest 10-11-85 3.694 a 2 186 1 134.8 a 107.0 a5th Harvest 10-22-85 4.854 a 4.201 a 170.6 a 145.3 a6th Harvest 11-1-85 5.666 a 4.909 b 195.9 a 169.2 a 

/Transtplanteid 9 July, 1985. DtUican's nLUltileh riiget lIest was Con(licted On dati at (ach harvest. DW750 il of watei Ippliedl daily in tlhe first EW 


3 mnirths, mind 500 nl ttiereafter until the final harvest, 

750 nil wofmter ipplw(f every other (lay
 

harvesis. Abot 5 kg/plant of tire fruits were harvesled befot Novetither, a period which mnay I)e
considered oft-sCason (high price) for t0111a10 (Table 30). O) and daily watering constinied were 
40 liiers and 8(0 liters/plant of,walr, respeclively.

Iherelore, drip irrigaliort eolhibite(l wilh high scedling pots is a promlising technique for sumtmrer
tollato cultivatin. It %a'scClfiriled in tllisexperiitcntl that 01ere was a great varietal difference illwater requirenerill. hat eiltivars with less heal tolerance (inversely proporlional to frtuit sizC) generally
required irrore water amnd were mitore susceptible to blossoil-end rotl, and that high hed cultivation
 
dra:talicailly saved water Corlsutrrptipor.
 

Netnatode coitrol. AIIh rughI we c-i1nf0 Iril]d rl
en rlll(es Otf tlie ti(nlato trots after seven hllarvesls,
the conbined Ireatitrent i ('('N 'rice stra.v subrrrergence, arrd increased soil letniperalure proved
to be ve-y effelive ill suppressing icintatode darriage. The treatllnert supported initial vigorous growth

of loillafo and prod ticed nearly 3 kg of fruits per planiit IIe first five harvests before Noveniber 
('able 31). 

Tonlorio cultivar ('I. 5915-153 \was Ihe best ctulliVar wilh reards to heat tolerance. CL.5915-223
could not set fruits during late August ti early September. Cl. 5915-153 showed better tolerance todiseases and heal Itan C. 1131 line: however, its fruils were still very sinall. Cullivar Cl. 5915-93 
had larger fruils, hultvery low fruil-setling rale at high tenrrperaltLire. 

Table 31. Effect of nitrogen forms, chopped rice straw, submergence, and vinyl sheet 
cover on the yield of summer tomato cultivated in the tomato-tomato sequence. z 

Sum of Fruit Yield (no. of fruits) Yield (no. of fruits)
 
Weight/No . y  


(NH4)2S04 CaCN- 5915-93 5915-153 5915-223 
Surn of Fr it WI (g/plant)

1st Harvest 172 a 103 1) 153 185 aa 75 a
2nd Harvest 965 a 493 a 682 a 876 a 629 a3rd Harvest 1,668 a 1,195 b 1,244 a 1,695 a 1,355 a4th Harvest 2,262 a 1,998 a 2,086 a 2,389 a 1,915 a5th Harvest 2,598 a 2,551 a 2,622 a 2,861 a 2,241 a6th Harve,t 3,142 a 3,126 a 3,257 a 3,411 a 2,734 a 

Sum of Fruit No. (per plant)

1st Harvest 
 4.5 a 2.7 a 2.3 b 6.8 a 1.7 b2nd Harvest 25.3 a 13.5 a 13.5 b 31.3 a 13.7 b
3rd Harvest 44.0 a 31.5 b 25.0 b 59.7 a 28.5 b
4th Harvest 57.3 a 52.5 a 41.2 b 82.8 a 40.8 b5th Harvest 67.5 a 65.3 a 52.3 b 99.3 a 47.5 b6th Harvest 81.2 a 82.5 a 67.2 b 118.3 a 59.8 b
 

/Numbers having the same 
letter are not significantly different at the 5% level by DMRT.
 
YThe yield in every harvest is carried over to the next.
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Conclusion 

Drip irrigation combined with high seedling pot isa very promising technique Ir sumiiier toniato 
cult ivat ion and easily produced 5 kg of loi iai oruits per plnt. The comhined treatinent of CaCN,.
rice straw incorporation. subimiergence. and increased soil hinpeiralure proved tol be very eftective 
ill suppiess iing rool-knc t-neniahd d in the thinato-Chinese cabbage-loiato crop rotalion.Ic iilage 

Evaluation of Tomato Cultivars in Relation 

to Cultural Practices 

Introduction 

To evaluate new cultivars. it is dCsirable to lest then Under different condilions beciuse their 
response to diflerenit culturai i'pacticcs is slcinictiiies totally different. This proi ect wis, Itierelor,'
dLyCi iiced it evalate promniising ilnaii cultiva rs under difl'crent soil cconditions. k'ertilization, and cutliral 
practices, such as dCp p owing and nMulching. 

Materials and Methods 

Ini the J1984 atlumnll trial, cciltivars used were TIM 103, PT 858, I'!'T862, and TK 70 as a check. 
Three experients oilia splil-split plct design with wo rclplicalions were conducted at Ihe same tine. 
l'ach place had a different cropping oir scoil hiistory.

The hi'rst suimier trial useld the split-split plctlesigni with bed height as the Irealnictil in the min 
plot, scedling pito height in the ubplot, and cultivar in the sub-subplcl. Three Cuilivrs, CI. 5915-93. 
CL Sc) 15-153. ('L 5)15-223 werc transplantedtol ilhe field ci 4 June 1985. 

The secind Cxlerilmcnlt adopted tlie saile design. The treatnents were the applicalion and 
noinapplicati n of 31) '/hta of ccinipost (nain pcll). (ie effecl of high seedling putl (subplot). and 
fertiiizalion (sum-subplot;. l, 5915-153 was transplanted ti the field cii 4 June 1985 and harvcstetI 
ircce tinics. 

The third experiment used the split-plcl design with two replications. The treaitnls were cover 
niatcria Isfior Ihe bed iain plit) andicffect ol'bcd height cil tritaco yield (subplot). The tonalco cullivar 
Cl. 5915-153 w, transliantcd ci 24 June tcJ5 anid haivesled Icir tlimS. 

Results and Discussion 

Autunn trial. In experiment I, plastic mnulch and ie'tilizalion did not aflCC onialco yield
significanitly ('[able 32). Cultivar TIM 13 gave the grcaest Fruit number., Ile highest yield in every
harvest, but the siialllest flUits. In cx perimcent 2, teep plowing and compoist application did not increase 
fruil nulnbCr and yiCld sienificantlly (Table 33). 'I'M 1)3 again prciducecd tlh largest truit nuiber, 
highest yiel,. but thC smiallCst fruit. 

Ill experinicnt 3. pCal aid sulpthur left over flcimi the 1984 auluin crop (Chinesc cahagc) did 
illt aliec' hclnilch yield oiice 'car after their applicaticin hccause soil pH gradually recoveretd a year
later (lab)le , anti tomiratci is nklore llelantl Io acidity than Chinese cabbage and soiybean, the al'ecltcd 
c rops a year beffIrc. A gain TNI 13i iPrthicCtd the Iighlis fruit nu ber a lIhe sinall est fruits. P' 858 

oul( i c 
I11harest l'retLUCllC ci: be dclreCtlCd, tcniato produtliction cOst (lwO-thirdsllspent cl harvesting) 

can be redtlced coisiderably. For the Iirst Ilree harvcsts, 'I'N 1)3 pritticetl nearly 6) I/ha (55'1(
il'lial 'icld): PT' 858. 52 t 152"; i: PT 862, 54 t (54,, ): and TK 70. 40 I/ia (43%),. Thus, Ilie three 

cultivars shciwetd vari ius snpCriir characters Ilo the clt'ck cultivair: vigoroius inilial growIh associlcted 
with carly iialtlritv (harvt , lalger fruil site high yieltd citcntiial uner dilTelret environiols., and 
higher Icl'eancC tio "l'OM V ami baclriail \ilt. 

The three experiments were ccioiibinct antI sunlnarized in Table 35 in crtler Icxamine the ellects 
i1'the previoius crOps Oi tihe if th "'oniali illowing rice showetd vigorous 

had t li'lrCesl Iruits. The new cuIivars. hiiwever, coid nc iyld TK 70 (check) inler this ccindition. 

yielt cI'llciwing 1cinalci. 
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Table 32. Effects of plastic mulching and fertilization on fruit number and yield
of new F1 cultivars after summer rice cultivation (experiment 1), autumn 1984.' 

Total Ave. Fruit Total Yield 
Treatn;nt Fruit No. Wt (9) (t/hla) 

Main Plot 
Check 2156 a 80.30 a 74.90 a 

2. Plastic mulching 2255 a 81.16 a 78.84 a 
Subplot

1. Fertilization 1P 2211 a 79.68 a 75.84 a 
2. 2' 2200 a 81.78 a 77.90 a 

Suh-SuLhplot 
1. TM 103 2831 a 6446 c 81.03 a 
2 PT 858 1833 ) 92.20 a 75 22 -Tb 
3 P1 862 1954 b 85.53 1 74.35 b 

/Nomlhurot hving the same letter ar not signifiiontly difierent at the 5'. level by DMIRT. 
N P:,0, K)0 Reinark
 

Vl Be-,i 60 (M 60 
 CF39 
a)lop WA1) ,48 2,1 36 CF5 
h) 1op (6 WA1) .18 24 36 CF5 

:2 t,&-il 
 60 80 60 stright
 
d) Top (3WA I) 60 0 GO 
 fertili/eib) Iop (6 WA I 00 60 

Table 33. Effect of deep plowing and compost application on fruit numbers and 
yield of new F1 cultivars (experiment 2), autumn 1984.' 

Treatment Total Ave. Fruit Total Yield 
Fruit No. Wt (g) (t/ha)
 

Main Plot
 
1. Check 2498 a 78.66 a 84.07 a 
2. Deep plowing 2575 a 79.64 a 87.75 a 

Subplot
1. Check 2425 b 79.11 a 81.92 a 
2. Compost (30 t/ha) 2647 a 79.19 a 89.90 a
 

Sub-Suhl)ot
 
1. TM 103 3323 a 62.04 c 91.56 a 
2. P- 858 2024 c 93.18 a 83.82 b 
3. PT 862 2262 h 82.23 1 82.35 b 

'Fertilh/atioo N P2 0, K20 Remark
 
Basal 60 
 60 90 CF39 
Top 60 45 30 CF5 
Top 60 45 30 CF3
 

Numbers having the same letter tire not signifimcantly different at the 5% level by DMRT.
 

initial growth. but fruit prmducti( steeply dccreased alter lIree harvests. The rice-CC-tontato rotation 
Showed a Similar -rmilhI pattern. Ric L'iivalio dCstI'oCd soil stcltr 1.1ndCIhinsCe Cahhag.- (a
ShallM-rooted crop) unprvCd otIh tipper sitil-sF lac a'er. 

The Soil which ha.d u(t bee tice cultivated l0t- Iwo N'ears produced a much higher yield ( 10 
t/ha) up to the 4111 and 5011harvests witi siahle Uittbers of' fruits. Rice was very effective against
licellatod and Soil-oIe€1rnC diseases. but destroyed Soil physical properties, and so. decreased the yield 
or dcCp-rIolCd crop,S like Inltlao. 

Suinlmer trial. It tihe first e\pcrimnlt. hloitah cutivaltd 1 Ih,:.,il bed produced 11ore fi'uits 
itan Iha llihe 20)-cut bed (Table .30). The high pots fiilCd to produce niore fruits than the ordinary 
1P1.tnlrseN pots dm pot). Ttis v.'atmainly dte to lodoint, of toittto plants hlote the first harvest. 
Tolllato Oll (hl high It) grew very \icorn;usly itt Ilie first two ttrtlhs ald produced 11tanly I'rts, so 

,it easily lodged whtetever hte bed soil ,ot w." for a Couple of"days by successive rain. Also, bacterial 
leal Spoi Spread quickly 'roln leaves dilpc ,!furrow watlr at lodging: so, no fruits were produced 
aftcr Ihe Scrnd harvest. 
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Table 34. Effect of peat and sulphur powder on fruit number and yield of 
new F1 tomato cultivars (experiment 3), autumn 1984. z 

Treatments Total Ave. Fruit Total Yield

Fruit No. Wt (g) (t/ha)
 

Main Plot
 
1, Check 3488 a 82.52 a 
 107.66 a 
2. Peat y 	 3170 a 79.52 ab 93.98 a 
3. Sulphur 3390 a 77.84 b 98.55 a
 

Subplot
 
1. TM 103 4115 a 66.78 d 	 104.96 a 
2. PT 858 2772 c 94.18 a 	 99.62 a 
3. PT 1362 3069 c 85.32 b 	 99.55 a 
4. TK 70 3442 b 73.56 c 96.11 a
 

/Fertilii ron N 
 P"01 KpO Remarks 
Basa1l 100 80 100 2 wk prior to transpl.
Top 60 0 40 3 WAl
 
rop 
 40) 0 40 6 WAT
 

Numhers hiviiig OhWSidlei( letr ire rio significii.ily different at lhr 5' level by DMRT.
 
Peat ond sull)hr )Ow.,,r wee apphled in aitim 
 1983. Since tien, two crops (Chinree catuhage and 

soytilr) werW CLltaluVd(L )inig tie slmler 1984, the lani( was covered ftlly with soybean stak and 
the latl(r w plowed into the soil if(le l i llto Ciultivii)iis 	 ifo h orttlo 

Table 35. 	Effect of land use and previous crops on fruit number 
of new F1 tomato cultivars, autumn 1984.' 

Treatments Total Ave. Fruit Total Yield
 
Fruit No. Wt (g) (t/ha)
 

Main Plot
 
1. After rice cultivation 2226 b 81.83 a 78.84 b 
2. After C. cabbage cultivation 2336 b 78.69 a 78.51 b 
3. Soil amendment 3521 a 85.12 a 111.55 a
 

Subplot
 
1. TM 103 	 3496 a 66.90 c 98.02 a 
2. PT 858 2187 c 93.41 a 85.29 b 
3. PT 862 	 2400 b 85.33 b 85.59 b 

ISumnioar, of 	 three field experiments (Tables 28, 29, ani 30). NtJin)iers having the sam e letter are not 
significantly dtftere it at the 5% level by DMRT. 

Table 36. 	Effect of bed and pot heights on summer tomato yield, summer 1985.z 

Treatment Total Fruit Ave. Fruit Total Yield

No. Wt (g) (t/ha)
 

Main Plot 
1. 20 cm bed 2358 b 43.3 a 44.13 a 
2. 30 cm bed 2648 a 44.8 a 49.88 a
 
LSD (0.05) 251.6 25.1 35.5
 

Subplot 
1. High pot 2497 a 44.7 a 48.74 a 
2. PE pot 2509 a 42.4 a 45.26 a
 
LSD (0.05) 353.1 3.89 4.29
 

Sub-Subploty 
1. Vl 	 1802 c 51.7 a 41.90 c 
2. V2 	 3258 a 31.4 c 47.63 Lb 
3. V3 2449 b 47.6 b 51.48 a
 
LSD (0.05) 338.2 2.89 3.54
 

/Numbers having the same letter are not 	 significantly different at the 5% level by DMRT. 
YV = CL 5915-93. V2 = CL 5915-153, V3 = CL 5915-223. 
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All the cult ivars yielded miuch higher than (1. I131. ('ulivar ('I, 5915-i53 showed the greatest
fruit nmber, good heal tolerance and resistance to lodging, hut had small fruils. CI. 5915-223 and 
Cl, 5915-93 were ntl suilable lot stumer cullivatiol becausc o1lits low fruit-sol and vigorouls vcgetative 
growth. IloWevCr. lte iproducd bi fruits. 

In Ihc scold tple.rilunl, compot, Icrlililer. ,rnd hih pots could not1 ilCICs tile yield ('1,o 
5915 153 ('lahle 37). 1li-h pol ctlhi\latm, however. is i)rnlisitig ifia good seedling tCuiditlil is providcd 
anid stakin is used againsi lodging. 

In the third c\pcriienl, the rice straw and piaslicillulclhes resulted in)iiore fruils Ihan the vinyl
shct[ rain shelter which erecally decreased fruit cracking (Table 38. Bed hcighl did not afTecl fruitl 
number.t frit crackin, the incre'ase in bed he.ight. 'Ihe 40-cur raised hed is, thus.hill dLc'caDsCd with 
higlh cnouul ol st-turincr lollahlo cullivation. ('I. 5915-153 has a greti yield polcnltial if good crop 
IIi:1aIatllcall. is Iollowel d. 

of tising ill illTIhe c\alruliil pom lilalo ctllivars used these CXepcrilnlcults arc sumilIliari/ed 
'Ialc 30. 

Table 37. Effect of compost application and pot height on the 
yield of new heat-tolerant tomato, summer 1 9 8 5 .Z 

Treatment Total Fruit Ave. Fruit Total Yield 
No. Wt (g) (t/ha) 

Milli) Plot 
1. Compost 0 (t/h1a) 3606 a 29.6 a 47.22 a 
2. Compost 30 (t/ha) 3597 a 29.3 a 46.86 a 
[SD (0.05) 1797.1 8.27 11.0 

Subplot 
1. High pot 3559 a 29.6 a 46.97 a 
2. PE pot 3644 a 29.3 a 47.11 a 
LSD (0.05) 417.2 2.50 1.44 

SuIb-StJhl)lOt V 

1. F1 3624 a 28.8 a 46.30 a 
2. F2 3675 a 29.7 a 48.26 a 
3. F3 3505 a 30.0 a 46.57 a 
tSD (0.05) 247.6 1.89 3.94 

/Numbihers having thet ame letter are lot signiificantly different at tIh(e5% level by DMRT. 
YFertili/atioi N 1:,0,) K20 

Ft hslG 60(00 h0 [2 hasal 90 125 - 90 V3 basal 60 - 80- 60 
topl (0 60 hi lopl 48 -24 36 topt1 60- O- 60 
tol)2 60 60 60 top2 48 24 36 Io112 60-0- 60 

Table 38. Effect of covering materials and bed height on the yield of new 
heat-tolerant tomato cultivars, summer 1 9 8 5 .Z 

Treatment Total 
Fruit No. 

Frequency of 
Fruit Cracking (%) 

Ave. Fruit 
Wt (g) 

Total Yield 
(t/ha) 

Main Plot 
1. Roof 458 b 8.3 1) 34.7 a 40.67 b 
2. Plastic mulch 765 a 17.2 a 33.1 a 65.09 a 
3. Rice straw IIiHlch 792 a 14.4 a 31.8 a 64.51 a 

LSD (.05) 153.7 6.03 6.63 22.4 
Subplot 

1. 100 cim1 bed 691 a 11.0 a 32.4 a 56.83 a 
2. 70 cm bed 655 a 12.7 a 33.0 a 54.77 a 
3. 40 cin bed 668 a 16.2 a 34.3 a 58.68 a 

[SD (.05) 105.7 5.23 2.13 9.95 
/NuoMlers, hriving the same letter are not significantly different al the 5% level by DMIRT. 
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Table 39. Evaluation of new tomato cultivation, autumn 1984 and summer 1985. 
Cultivar Yield Fruit No. Fruit Size Plant Ht. Remarks 
TM 103 very high numerous small medium Vigorous growth, tolerance to TMV, 

highly recommended for autumn 

PT 858 high few bigger tall 
planting. 
Same as above higher water 

PT 862 high medium big tall 
requirement than CL 5915 line. 
Same as above. 

CL 5915-93 high medium medium tall Suitable for late summer to early 
autumn planting, satisfying fruit size 
for summer tomato, insufficient 

CL 5915-153 very high numerous small low 
tolerance to cracking. 
Highly recommended for summer 
planting, small fruit size, no tolerance 
to bacterial leaf spot, insufficient 

CL 5915-223 high medium medium tall 
tolerance to cracking. 
Suitable for late summer to early 
autumn planting, satisfying fruit size 
for summer tomato, insufficient 
tolerance to cracking, no tolerance to 
bacterial leaf spot. 

Conclusion 

The high seedling pot is a promising tcchnique for suincr toniato cultivation i'a good seedling 
mcdiun and staking are provided on a 40-cm raised bed. Rice in a cropping sequence is cffcctive 
against nematodes and soil-hbrne diseases, but upsets soil physical properties, resulting in a great
decrease in yield. TM 103, PT 858, and PT 862 are appropriate for autumn planting: CL 5915-93, 
and Cl-5915-223 are suitable 1Iir lik!C summer to early autuni; and CI. 5915-153 ishighly recommended 
lb r sunmer cropping. 

Rational Nitrogen Fertilization for Soybean 

Introduction 

It was reported that 35 ppn N gave the maximum economic yield for soybean, and that the 
contribution o'syr ihiotic nitrogen fixation exceeded 50% at this concentration. This project, therefore, 
investigated the response of soybean to nitrogen fertilizer more precisely and to determine a rational 
nitrogen fertilizatin lbr high economic yield. 

Materials and Methods 

A pot experiment was conducted in the grcrl':ouse in spring 1985. Soybean isolines, T 201 
(non odulating) and T 202 (nodu lating) were sown on 25 March 1985 and harvested on 15 July 1985. 
Plant samples wcrc taken at liowering, pod-filling, and harvest. Nitrogen treatments are summarized 
in Fig. I. 

Results and Discussion 

The effect of nitrogen applied at different growth stages on selected growth parameters and yield 
components of soybean are summarized in Tables 40 to 42. Although there were no significant
differences intotal soybean dry weight aiiong tilenitrogen treatments at fhowering, such important
growth parameters as branch numhers, pod ninihers, leaf and sten weights were significantly high 
inthe treatment which received nitrogen as the basal fertilizer. 
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N Fertilizat*on
Basal Top Dressing at Weeks after Germ. Totat Basal Tap Dressing at Weeks after Germ. Tot 

2 4 6 8 10 12 (g) 2p 4 6e8 lr 12 g)
I y_93 vP2 v v v v .5LI V03 v o2 05OI 


3_V vv v v 1 1 v
4 v 0.7 

-t v v v v 0.9 14 _V5 V 10(Dv E V5-_-V 0.715115 V _ 1.0_. .. .. ..I-O
 
t6 
7 

V V 0.5 16 7V 10 
0.3 17 V _ 1.0 

8 y 0.5i187 7_ 75 719 V 05 79 7 ._V 
IO V 0.520 0 

Fig. 1. Nitrogen fertilization of soybean isolines T 201 and T 202. 

Table 40. Selected growth parameters of soybean at the flowering stage, spring 1985.z 

rreatmnent Plant Branch Node Leaf Stern Root TotalHt. (cmn) No. No. WDryWtDryW Dry Wt Dry Wt 
Main Plot: Cultivar 

a. T 201 23.85 a 1.50 a 7.00 a 1.90 a 1.23 a 1.11 a 4.23 ab. T 202 25.29 a 2.06 a 7.63 a 2.03 a 1.26 a 1.03 a 4.32 aLSO (0.05) 8.1 2.38 1.59 0.24 0.32 0.24 0.79
Sub-plot: N level 

1 26.40 a 2.13 a 7.38 ab 2.34 a 1.38 a 0.93 a 4.69 a2 24.78 b 1.88 ab 7.13 b 1.93 b 1.28 ab 1.13 a 4.33 ab14 24.40 b 2.38 a 7.75 a 2.06 b 1.24 ab 1.04 a 4.34 ab
20 22.70 c 0.75 b 7.00 b 1 54 c 1.09 b 1.13 a 3.75 bLSD (0.05) 1.35 1.32 0.56 0.22 0.19 0.30 0.66
 

ZNumbers having the 
same letter are riot significantly different at the 5% level by DMRT. 

At tlie pod-illing stage, pod numlhe r decreased Wil ilthe delay in nitrogen lop-dressing and willi
low basal applicalion (0.3 0,).No elfet was seen when holhibasal and op-dressing were high (0.5gPo.Pod nurnher increased greatly with nitrogen aplication at [Our .weeks after germination (WAG)
or 6 WAG at pod-filling stage. Soybean which recived nitrogen top-dressing at either 4 WAG or 
6 WAG produced tiore pods.

Top-dressing at 8 WAG rr alter did not hav'e any cflect on seed nuibe,. h'lius, it is very irnporant
to apply niltrogen at 4 to 6 WAG to secure enough pod number, hence, seed nunber.

Plants with nitrogen at 4 arid 8 WAG had much heavier 100-seed weiht than those without it.
Seed weight scented to increase wilh nitruigen applicatii at 6 WAG until 8 WAG. So, top-dressing
at 8 WAG is akey tchinique logreally increase 100-seed weighl. This onfirils the finding ihat plants
with high pod fnumber hut IOw 100-seed weighl have heavier total seed weighl lhan those with low
pod ioumbe r hut highi (10-seCd weight. These findings strongly sugges tha initrogen application at 
4 WAG rbtains iood pod yield and at 8 WAG secUr's high 100-seed weight.

At harvest. rore than 757 ol'N taken up was transferred to seeds froi the leaves (Table 43).
'The plants applied with nitrogen at a later growth slage contained more nitrgen in the leal or stern 
and were not Itrrs-a'erred tiolhe seeds. 

Table 44 shows the contribUlio ratio o syrihlic N fixation to total N uptake. N-fixation rate
is vcry low in treatrnents 14. 15, and 18 al the pod-filling stage because of high nitrogen basal andtop-dressing rates at the Ilowcring stage. Iowever. N Iixation recovered up tri 50% in tireatlmenlts 
14 and 15 at harvest butcould not recover and was as low as 257( inritcatment 18 (0.5 g basal N
and 0.5 g nitroger each at 4 and 8 WAG) keeping soil N concentration high throughou! 'le critical 
period. 
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Table 41. Selected growth parameters of soybean at pod-filling stage, spring 1985. 

Nodule No. Pod No. Pod Wt Nodule Wt Total Wt

Treatment
 

T 202 T 201 T 202 1 201 T 202 T 202 1 201 1 202
 

1 204 38.3 45.5 12.35 14.08 1.60 33.01 34.15 
2 144 31.8 42.3 9.38 12.10 1.28 26.28 27.65 
3 120 27.3 32.8 5.65 9.05 1.08 20.38 20.95 
4 115 19.0 29.0 5.20 8.55 1.95 15.33 20.24 
8 104 26.0 39.5 /.60 11.38 1.60 21.63 28.68 
9 147 24.3 37.3 7.10 11.00 1.45 19.71 23.99 

14 150 39.8 46.8 10.63 13.68 1.43 29.21 36.84
 
15 98 45.3 
 46.3 11.20 11.73 0.60 28.38 26.23
 
20 148 4.5 17.0 1.00 6.80 0.83 5.20 12.80 

Table 42. Yield components of soybean isolines as affected by N 
fertilization, spring 1985.' 

Treatment Total Pod No. 100-Seed Seed No. Total Seed Wt 
Dry Wt Wt (g) (g/plant) 

Main plot: Cultivar 
T 201 19.99 h 27.88 h 11.15 1 55.94 b 6.54 b 
T 202 28.76 a 36.70 a 16.30 a 80.70 a 13.22 a 

Subplot: N Fertilization 
1 34.09 a 41.50 bc 15.05 hc 91.13 a 13.84 a 
2 29.80 bc 38.38 c 17.59 a 74.75 b 13.24 ab 
3 22.80 efg 28.63 e-h 14.90 hcd 61.63 c-f 9.29 cde 
4 20.52 fgh 25.88 gh 14.16 cde 55.50 f 8.19 def 
5 18.58 h 26.75 fgh 12.04 efg 54.38 f 6.97 ef 
6 18.54 h 26.00 gh 11.97 efg 53.88 f 6.78 f 
7 19.07 gh 26.00 gh 12.04 efg 56.25 ef 7.35 ef 
8 23.20 ef 30.63 def 12.53 c-g 70.00 Ic 9.09 c-f 
9 23.30 ef 30.63 def 13.96 cde 66.50 bcd 9.80 cd 
10 21.22 fgh 25.38 I1 14.82 bcd 53.63 f 8.53 def 
11 20.95 fgh 28.25 e-h 12.36 d-g 58.38 def 8.04 def 
12 25.89 de 32.25 de 14.52 cde 72.38 b 10.98 bc 
13 22.73 efg 31.00 Ie 13.30 c-f 65.88 b-e 9.17 c-f 
14 33.12 ab 44.75 al 14.05 cde 96.88 a 13.90 a 
15 31.27 abc 46.63 a 13.69 c-f 95.63 a 13.38 a 
16 28.99 cd 33.88 d 17.10 ab 70.75 bc 12.30 ab 
17 21.07 fgh 29.75 efg 11.20 fg 59.13 def 6.77 f 
18 34.13 a 43,13 ab 14.94 bcd 95.13 a 14.19 a 
19 29.74 bc 45.88 a 13.69 cf 89.50 a 12.48 ab 
20 8.59 i 10.50 i 10.63 g 25.13 g 3.24 g
 

'Numbers having the same letter arw not sigoitIcantly dliffterent at the 5% level by DM01.
 

The inhibilion of N fixation resultine from hiueh N concentration at Ihc early growth stage was 
easily recovered by applying nitrogen lop-dressing at a late stage. pol-dressing at 8 WAG ':tillal'l'cted
 
niodulalion. 

Treatmcnts I and 2 ,avC relalively high N fixation rate and high seed wcilht, but were more 
lahoritous. So, IIc relatively high N ralc at Iasal and top-dressing applications at 4 or 6 WAG or a 
low basal applictuiion and Iwo lop-dressings al4 and 8 WAG is highly r'conuncndcd to increase soyhean 
yield ,reatly. 

Conclusion 

Nitrogen top-dressing at 4 and 8 WAG greally increased pod numiber and 100-seed weight, 
respectivcly. For Ihigh yield, however. it is niore iiportant to obtain more pods than to get heavy seeds. 
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Table 43. Nitrogen distribution in each plant tissue at harvest stage, spring 1985.z
 

Treatment 

Main Plot: Coltivar 
T 201 
T 202 
LSD (0.05) 
Sub-Plot: N Fertilization 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
LSD (0.05) 

/Numbers tvinig 

...... 

leaf 

12.2 a 
7.4 a 
6.3 

7.9 de 
7.4 e 
8.7 de 
9.8 c-e 

10.3 c-c 
9.8 c-e 

11.0 ) d 
10.2 c-e 
9.3 de 

10.3 c-c 
12.6 a-c 

7.6 e 
8.3 de 
9.2 de 
9.8 c-e 
8.3 de 

14.0 ab 
8.7 de 
8.8 de 

14.2 a 
2.8 


tl sanie tltter 

Nitrogen Distribution (% of Total_ Uptake) 
stem root 

6.8 a 2.9 a 
3.1 b 2.0 a 
1.9 0.9 

4.1 ef 1.7 d-g 
4.3 d-f 2.2 d-g 
4.5 d-f 2.7 b-e 
(j.5 bc 3.9 b 
5.3 c-e 2.8 b-r! 
6.0 b-d 2.4 c-g 
5.4 c-! 2.6 b-c 
4.2 ef 2.1 c-g
4.0 of 2.1 c-g 
4.6 (I-f 3.4 bc 
6.4 bc 2.7 b-e 
4.7 d-f 2.5 b-I 
4.7 (1-f 2.4 c-g 
3.7 of 1.3 e-g 
3.1 f 1.0 g
3.7 ef 2.4 c-g 
8.7 a 2.3 c-g
3.1 f 1.5 d-g 
4.6 d-f 1.0 fg 
7.3 ab 5.3 a 
1.4 1.2 

ore riot sig i icantly (hilterent at the 5 

hull seed 

5.2 a 72.9 b 
3.3 b 84.2 a 
0.7 9.8 

3.8 bc 82.5 ab 
3.6 bc 82.4 ab 
4.0 a-c 80.2 a-d 
3.9 bc 76.0 de 
4.7 ab 76.8 c-e 
5.2 a 76.6 c-e 
5.3 a 76.0 de 
4.9 ab 78.6 a-d 
4.2 a-c 80.4 a-d 
4.0 a-c 77.8 b-e 
4.5 a-c 73.9 ef 
3.6 bc 81.6 ab 
4.5 a-c 80.1 a-d 
3.7" bc 82.1 ab 
4.8 ab 81.3 a-c 
3.2 c 82.3 ab 
4.7 ab 70.3 fg
3.7 bc 83.1 a 
4.7 ab 80.9 a-c 
3.9 bc 69.2 g
1.1 4.1 
level bry DMIRT. 

Table 44. Contribution of symbiotic nitrogen fixation to the total nitrogen
uptake of soybean at pod-filling and harvest stages. 

Treatment Pod-Filling Stage Harvest Treatment Pod-Filling Stage Harvest 
1 42% 45% 11 - 78% 
2 
3 
4 

50% 
51% 
64% 

41% 
43% 
60% 

12 
13 
14 

-
-

27% 

67% 
72% 
49% 

5 
6 

-
-

69% 
70% 

15 
16 

33% 
-

55% 
51% 

7 
8 
9 

-
57% 
64% 

78% 
60% 
70% 

17 
18 
19 

-
-
-

48% 
25% 
52% 

10 - 73% 20 82% 87% 

N fixation was suppressed at the pnrd-filling stage by high nitrogen rates at 4 to 8WAG. This 
was easily -emIedied by a,Viding lop-itessing at 9 WAG. A relatively highibasal N rate ald lop-dressing
applications at 4 WAG or 6 WAG,or a slightly high basal application with low N lop-dressing at 
4 and 8 WAG is strongly recomended to obtain a high economic soybean yield. 

Continuous Cropping of Soybean 
Introduction 

Under intensive farmi n' 1 atec rop r ita tion shIould be adIpted tOI1, an adeq; avoid con t iloons cropping
hazards, It was reported that soybean yield decreased greatly after three successive cultivations on
the same land in the temperale regions. Ilis project is ained to evaluate the effect of different cultural 
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practices on soybean yield and to determine how long soybean can be cultivated continuously on the 
same land in the tropics without a great decrease in yield. 

Materials 	and Methods 

Soy bean was cultivated twice a \car, in the spring and autumn, on the same land since the autumn 
of 19t83. In .he stunmer. all the Cxperimental plots were covcrCd with rice straw to save labor for 
weeding and protect tie oil from the raill. .ust before the autumn cultivation, the rice straw was 
plovd into the soil o1 thc Cxperimental plots. At harvest, only the pods were put away, the rest of 
the plants were plowcd into the soil. 

Results and Discussion 

Ill tile first cillivitiolm. rice straw mulch eellCltased so'bealln yield signticanily, but in tie second 
cultivation, no difference in vihel was linl bdetwe'n soybe.|i witl and withotll rice straw nulch (Tables 
45 and 46). I)eCp ilwing by a disc plow did not influencc yield in the first three cultivations, but 
it caused the rCtaratlLion of initial growth because the less fertile subsoil was mixed wilh the fertilized 
sutrfocc soil. ICsultimiL ill l0\o ntril l COnICCtraliolls ill tIe Soil. 

('omtp1ost aplplicatioi did not incre;Ise yield llally Wilwh cCtinuous soybean cultivation. Neither 
did the diflercil fertilicr ratcs, cxccpl in the first cultivation. Ilowver. cultivar AGS 12) or lKiaohsittng 
No. 8 (KS 8) had (1uiC J htiglN ield iii the spring (more than 4 t/ha! ,i'd autunn cultivatiois (Table 
471. inlike HiiMnnbC, SOV\bcma yield \as not a1ffcted bctcontiliis croppuing fIr mour successive 
cultivatiols. The rcsults lso,11 ' soybean is a suilable croppillg systemsLggct Ihlt sprin for log-term 
sovbean cultivation. Mulched rice str w aid plant residues provided I stfficient amount of organic 
lalter in the soil. 

l)ep plowing hy a disc plow ol compost plication had nt significant eflect on soybeanu yield: 
thlre orc, deep p Sowiiishould he do le with a slbsoilCr instead and should be combined with deep 
placem ent of' nilro Cl fertili/er, 

Conclusion 

Althogigh deep filowilng, rice straw muilching, and eve i initial fertilization did not increase soybean 
yield significantly, yield gradually increased over two yL i's and finally reached more than 4 l/ha 
with co1ntinuous so'bcan cropping. 

Spring soybeanm followed by sunumner hillow with a rice straw unflch and by .1utinun soybean was 
an adequate crop rotatio thaisustainCd a rClativCly high yield and minimized cropping hazards. 

Table 45. 	Effect of deep plowing, rice straw mulching, and N fertilization on 
soybean yield in the continuous cropping system, spring 1984.z 

Treatment 	 . 0-Seed Wt (g) Yield (t/ha)____ 

Main Plot: 
Deep plowing 	 29.00 a 3.59 a 
None 	 21.56 b 3.79 a 

Snhp lot: 
Rice straw mulch (10 t/ha) 	 25.12 a 3.70 a 
None 	 25.44 a 3.69 a 

Sub-subplot 
basal/top y N-P20 5-K20
 

F1 B 40-60-80 25.20 a 3.73 a
 
F2 B 20-30-20 25.53 a 3.66 a
 

T 20-10-15 
F3 B 20-10-40 	 25.37 a 3.74 a 

T 20-30-20 
F4 B 40-60-40 	 25.13 a 3.72 a 
F5 B 20-60-60 	 25.17 a 3.61 a 

T 20- 0-20
 
/Numbers having the same letter are not significantly different "-tthe 5% level by DMRT.
 
Y1O days after flower initiation.
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Table 46. Effect of deep plowing, compost application, and N fertilization on
soybean yield in the continuous cropping system, autumn 1984.' 

Treatment 100-Seed Wt (g) Yield (t/ha) 
Main Plot 

Deep plowing 15.50 I) 2.74 a
None 15.79 a 2.92 aISI) (0.05) 0.28 1.16 

Sull))l

Compost (20 tlha) 
 15.74 a 3.09 aNone 15.56 2.92 a

[SD 	 (0.. 15) 0.04 0.43 
Stl- Suibtpl(,;
 

hsrsal/topv N-P.,O ,-K:O
 
11 13 40-60-80 
 15.71 a 3.01 aF2 [3 20-30-20 15.60 a 2.96 a 

2010-15 
1:3 	 B 20 1040 15.62 a 3.02 a 

T 2030-20
 
F4 3 4() ((-40 15.64 a 
 2.96 aF5 	 3 2(iO iO 15.67 a 3.08 a 

1 2(0 0 :P()
LSD (0.05) 0.27 0.11 

h, iii;,,iow hlhr 

VIi) (lily", ,i , flhw w 


/N h ri 	 hovin) a,, nufft ,uuufu1I alllv difi orwt l 1t ", evel iy [)MRr 
uuii,111rt 

Table 47. Effect of compost application and N fertilization on soybean yield
in the continuous cropping system, spring 1985.' 

Ireal ,nl 100-Seed Wt (g) Yield (t/la) 
Mai Iilot
 

AGS- 129 
 19.04 1) 4.22 aKS 8 29.32 a 3.79 aLSD (0 ()0" 4.07 0.04
 
Suhplnt


Cotmpoist 	 (:30 1la) 24.58 a 4.02 aNon 23.83 a 3.99 a

LSD (0.05) 
 1.79 0.40 

Suh-Suh)plot
 
lmill/tol) N-P2 O-K:,O
 

F1 13 060-80 
 24.15 a 3.94 a
[:2 B 40-60-80 
 24.21 a 4.00 a 
T 30 O- 0V

F3 B 40-60-80 24.23 a 4.06 a 
T 30- 0- 0 V 
T 30- 0 0' 

F4 B 70-60.80w 24.44 a 3.99 a
V5 B 70.60-80 w 
23.85 a 4.04 a
 

T 30- 0- 0
 
LSD (0.05) 
 0.75 0.13 

"Numher; 	 li;iviing tilesati let er areriot signficantly dilfent at tile .,, level Iy DMRT. Y30 days 
.. 45. hy,;aftr r ep placement of frtlhaion.. litot. 
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AVRDC-Indonesia Bilateral Project 
(Preliminary Results) 

Evaluation of AVRDC Sweet Potato Cultivars 

Introduction 

Sinice 1978 CRIF( has received abc cut 3000 lines ii tie lforii ol seed, tuber, or platlets. Onie 
of (le weaknesses oi the AVRI)C clones is their stsccplibilily to scab (Elsitic sp.). Theref'ore, no 

beenICline has so flir rCleasCd. The AVRI)(" clones are ustmlly suitable IOr high elevations and gpenlly 
produce good plant type anid good tiber Ifrin witl high carbohydrale conelit. 

Since 1984 crossing lias been done bclwccn AVRI)( lines and Indonesia n cIces i)aya, Pramilminan, 
1itcrc cdtir. and "m'Liptik wcbreed CIt ivais witl resistance to scab. The tihybrid seeds were evaidiated 
arid screened Inurtlhcr inIdocsi . 

Materials and Methods 

Two kinds or sweet potato iaicrials, rcotlets aid plmillcls, were received from AVRI)C. The 
varictics planted froi rootlets were 1.423, CN 1108-13, CN 1028-15, AIS 0122-2, and CN 1038-16. 
The in vitro rriatcrials were (N 1280-3, CN 1232-9, I 424. 

Results and Discussion 

Threc varictics. ('N 11(18-13, C'N 1038-10, arid CN 1028-15. gave an average of 700 g of 
roots/plmn, but 1.423 giveconly 375 g. Two varieties. 1.423 arid CN 1028-15. were iediuim sweet,
while ('N 1083-16 ard UN 11(8-13 were not. The ctitings have been sent to lBogor Research Institute 

cf0IFooId (cops aid the Sugararcerc Researcli Institu te (1P3(;) at Ptsu ruar ftlrthcr research., iast Java fIOr 
Soici iil iiro conlalir.icd, soc to be renewed before plantirg.materialIs (p1lltlcls) were they had 
Now, they are growiig in the field, but are niot prodlicing root yet. 

Evaluation of AVRDC Tomato Cultivars 

Introduction 

13acterial will aid late blight (Phiiophchoirainfi'.ta.ns) are two iaii constraints in toriiato production. 
Ii the hist few years tile processirig tcinito hIas beeni ill detmand for the developirg lillalo indtistry.
AVRI)C provided (Is with scinci cItllivars which were tested fbr their perlorlrice in the Iciwland aid 
ill the highland. 

Materials and Methods 

Twenty varietics w,..'e planted anti compared to local cultivar Intani. The design was randoni'zed 
block with three replicates. 

http:infi'.ta.ns
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Results and Discussion 

The results showed that lines PT 858 (877 g/plant), PT 862 (1099 g/plant), and Tainan SelectionNo. 2 (968 g/plart) hlad good processing characteristics and gave higher yields than 'intan' (586g/plant). All lines werc susceptible to hI'I/th'oa ilfrsIusits, but not to bacterial will. 

Evaluation of AVRDC Sweet Pepper Cultivars 

Introduction 

Research was done on one sweet pepper variety called 'Gypsy' (Ace. No. 2) from AVRDC. 

Materials and Methods 
'Gypsy' was sown and grown in plastic pots in the screenhotuse. 

Results and Discussion 

Seed germination was 66(/ (33 seeds out of 50), and 23 seedlings were grown in plastic potsin the screnllhouse. Tihe fruit was elongated with all average length of 12.8 iaverig
of 3.6 ct. The color was yellow which turned red when tle pepper was fully ripe. The average yield 
was 62.9 g/plant. 

cu and an width 

Evaluation of AVRDC Chinese Cabbage Varieties 

Introduction 

Chinese cabbage is Commonly cIltivated in the highlIand. It does not ordinarily produce heiadsin the lowland. AVRI)(' accessions are grown lbr lowland cultivation. Trials were, therelbre, conductedat Subang (I()111 above sea level) to evaluate tire perfornmance of AVRDC accessions as compared
with the cormmronly cultivated highland cultivars. 

Materials and Methods 

Twelve varnietis were planted and com pared to the I0ca1I CliltiVa r. The design was random izCied 
block with three replicates. 

Results and Discussion 

Te results shlowed that the cultivation age of transplants was ;n irmportantI factor to consider.

Tle 'ollowine accessitms were promisinlg:
 

1. No. 80-32 (heading percentage (HP). 44.6X: net crop weight (NCW), 287.5 g)
2. No. 80-37 (111) 22.6: NCW, 146 g)
3. lybrid 62 (lIP. 21.4: NCW. 387.5 g) 
)tlier accessions that indica ted pttentia l heading ability if older transplants were used were, as
 

ftIlows:
 

I. No. 82-46 (HI1. 77.8: NCW. (.39 kg) 
2. Hybrid 58 (11P, 75W : NCW, 0.29 kg)
3. No.80-13 (HP. 66.7'X . NCW, 0.29 kg)
4. No. 80-6 (1-1. 60'/1 • NCW, 0.29 kg) 

Conclusion 
Three AVRI)(, culli ,'ars were promising. Lemang Horticultural Research Institute proposed to 

get $50,000 to cover operatioral cost fbr its resea reh. 



AVRDC-Korea Bilateral Program 

Breeding for Heat Tolerance 
in Chinese Cabbage 

Introduction 

IliKolre , nIlpIrniiing hi rid r hvlwlalnd ci.lli, li'llif] sillnner lhils Il'eci1innd in successive
 
trialIs silce cvs. Sallllhok inl N; IllI ele re.Ileascd ill I81. 11rec(iIg was ColcoImlhine the desirlIle
ione to 

clIiraI C.I,.I it-,.\V II)(' (., toleranlce. sIn.I hedels, ovel'l;IplIing top IC;Ives, aln)d crispiIless)
of DC (h I10t 

with lilti 5vaIc',illlt Iot ,11111111c1 it',1,0t liI I St;lli(n (llFIS). Sonme
,, ( 11.tile Ih rtiCe rtIill -Xl'iiteCIIl 

tLlrTss's !c'w well Jilt1 sIowd ;lt til headin btill we Iv hlec wcld
foriitl Ihey set''CC ll ih lsoil
 
boric dliiss altr a heaVy inid lott raillill ;itile iltegrowing stage.
 

Materials and Methods 

Five\'AVR)( breeding lines in li)15 ild one II1IS inbred resistllil to (fis'ase were aiided to 
life Ilt' lIdaV;atic, AVR)( lillesildlle IIFS, inbled selected Froll previous Iri;ls. ('olnseqntily, 
1I0 ctllih lili llI ttl sse'd Iw'l\Lct'lic iiltl eigti AVRI)(" LtS Ve're tested inll11111111L'ltlp,tc Iwo IlI;S lines 
I9X5. 

Results and Discussion 

ofirviotis tihi geicral, resilts in 1985 were btlltr thill those 01' iails. Mo;u of CI ibiilations 
Illatit lratioisliovwc morel 7()', ofillervsled i).llns. severill ii llIlli ()0'7( ('Tible I ). Stich gutil 

I)tC'lillilCC pio'0b ibl ' rstulei(I 1 llli lillk. rainll tilt 1e ('efile ldtlrillr l l'growiilg period olfilehinlese 
cabbitgt" plits. 

AIiilVis ,iowed it. lit' ne% I IFS line, coded 450. dleinolslilted a hellcr cotlbiiiing ability thll 
inbrcd 200 inl Illoi chaactS te closse, wilh AVRI)(' liieS. Also. lie new AVIOI(' lines intioduced 
in 1985 slio ' hellcr hhritlr ilitth tiuiticd tllnes. A/\cOrltIil)2y. t\VO clllbiills, C'lllry 
lt'). 8 ind I I. clossed with line' 45 1litl Iwo iew AVRID )(' ilIatol lill selectle'd 101r hlrlwrliles wereevaliolliioll. 

'he le;iC Of ltrllV IM.8 .illl,to foriii lieattis. and enlry No. I I ploduccd if higligesl yields, 
illiloliih til e tad a,low plaillrati ol itfi t'l attlcr illi.i ;ij~li h liling 1,61.l11. 
Alnolhter t'mbllllatinll, elilry ti..; crossed with linie in old AVRI)(' ssis also selected.4150ad ;at ire. 

lhe pililts hacidcd \vilhllivrappingl opleaves bil did not hi've IllUlch goodt htll\r-vesk ratio,. tllie
AVRIDC 
lihne ias oIf tile ileadlig (lible 2).1isd i palr'll Ilis collibilunllio l segregalc ill lrni 

Conclusion 

resills geil'neilly ih¢llliielr ilelit' l95 wve'rt' betllei thr it ri;ls. Most oif" pIintls sllowetd 
clarilclrislics desired irlill the hirewilts. All the selected crosses will be testeId agaiiiin 16I. 
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Table 1. Performance of the combination between HES inbreds and advanced AVRDC
Chinese cabbage under lowland summer conditions, June 30-August 29, 1985. 
Entry Combination 	 Heading Plant Wt. Leaf Head Wt. Harvested Yield

Pattern" (kg) No. (kg) Plants (%) (k/ha)
4 266 x -10-4-6-4 y SOL 35.62.26 1.43 66.7 27.35 x - 9-3-6-2 	 SOL 2.15 40.1 1.50 80.0 34.4
6 s - 8-4-8-3 SOL 35.4 58.41.63 1.13 	 17.4Mean 2.01 37.0 68.41.35 26.4 
1 450 x -10-4-6-4 SOL 2.32 41.5 1.59 71.7 32.22 x - 9-3-6-2 SOL 2.16 42.7 1.47 75.0 32.53 x - 8-4-8.3 	 SOL 2.07 46.5 1.54 74.2 32.7Mean 2.18 43.6 1.53 73.6 32.5 

12 266 x E-7 SOL 2.39 38.2 1.51 75.0 27.513 x 77M(3)-35.18.LT1 	 SOL 39.42.12 1.26 80.0 28.714 x 77M(3)-38-62-ST1 SOL 2.26 35.9 1.27 58.4 21.115 x -11-4x 	 SOL 2.19 38.5 1.49 81.7 34.616 x B-18 OL 2.56 42.6 1.64 90.0 42.0 
Mean 2.30 38.9 77.01.43 	 30.87 450 x E-7 SOL 2.17 43.9 1.37 81.7 31.9

8 x 77M(3)-35-18-LT1 JU 2.26 43.9 1.55 68.3 30.29 x 77M(3)-38-62-ST1 SOL 2.12 42.5 1.38 80.0 31.6
10 x 11-4x 	 SOL 2.54 47.8 90.01.74 	 44.711 x B-18 OL 2.69 51.5 1.93 85.0 46.9Mean 2.36 45.9 1.60 81.0 37.1 

/SOL - semi-overapping: OL overlapping; JU .oined LpI. was omitted.:Y76M(2)183-4 xICO-2/13-11 BC/13-18
BC was oniitted. 

Table 2. Heading characteristics of Chinese cabbage inbred lines used 
in crosses at a summer trial.

Entry Heading Heading Head
 
No. Line Code 
 Ability Form' Size
 
26 450 
 poor JU

27 266 
 poor JU -28 76M(2) ................................... 10 m edium OL very small
29 76M(2) ................................... 9 strong 
 OL:JU very sm all

30 76M(2) ................................... 8 strong OL:JU very sm all
31 77M(3)-35-18-LT1 
 fair OL very smIl
 
32 1(0-2)/13-11 BCI/13-18


BC1 -11-4 strong OL very small
33 B-18 strong OL:JU very small
34 77M(3)-38-62-ST1 
 fair OL:JU very smail 
ZJU = joined-up: OL overlapping. 

Cytoplasmic Male Sterility 
in Chinese Cabbage 

Introduction 

The similarity to the recurrent parents of CMS 60 days and Chconghang lines in BC5FI and BC4FI
generations, respectively, was marked 100% in 1984. However, the combining ability of the CMS(cytoplasmic male stcrility) line was much lower than the recurrent parent in several crosses made
in 1984. To confirm this phenomenon, further crossing trials were done. 
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Materials and Methods 

I.r tlie RIaplu%,r-originll ed ('NIS Ie, tlhice inbred linles were crossed with C'MS and life rccurrernl 
lines of two varieties, 6( days and ('hcilgharig. I'hen several charaters rehated to yield were observed 
for the parent linles and their hybrids. For tihe B. jun'a ('MS. five rectrrent p;lrents were crossed 
with th1eir identical ('MS linles ill tile ('IF1 geLnerllio. 

Results and Discussion 

For the RPio. N two ('M S lines bore less seeds per pollination than their recurrent ones(MS. 
in ev.'r: croSs with five conibinlers ('[able 3). Seed gerlinlalion rates of ('MS lines were also lower 
than tIhose, of Ihleir recurrenlt onles, evel 1rlonigh those of their hybrids were not ornch different than 

those of lhybrids of their recillcl inbrcds. 
'lhw nu1er oi Il ves ard the lerIrth of the largest leaf, of tile ('MS liles arid their hyhrids were 

less than those (o1 he reciurreli ones and their hybrids ;it lie 14111 day after .seeding ('abhle 4). 'I'lis 
inf.'rioriy (O'fNIS asi aftelr Irasplating to the 'ild. Plalat weight aridaIcce-ssions t rcovWered 
riorrier ofl laves of Ihl ('MS lines alld their hyhrids wecre still fess than thoLse of the rccurrenil ontes 

aid their hryblidS it tl fiarvet' slag' ([lble 5). 
'lie rlesulls. in short. ,uggested th1al tie ('MS linel in tire I('6F1 Ior 1'SFIf generation was not 

isoLcu'nic with tire recurrent p;rlrt yLt, altirngih its appear'arlce was very siirifar to tire reuerrlt one. 

"['hLref:rerLtirec(oiriling abifity of C'MS lfines should be stulicd argairi after inakillg isogeric lilies 

by so1i IIIIc barek'rnu,,s. 

Table 3. Number of seeds per pollination and germination rate of CMS, 
recurrent, and combined lines of Chinese cabbage.' 

S" DK k0 ScoulN 6 Unkown 

Parent; 5.9 92 5 11.0 46.3 1.4 70.6 15.3 /8.8 8.4 99.4 

CMS 60 (3C6F I) 9.4 80. 1 6 8 /9., . 1 80.) 7.6 90.8 6,0 92.2 7.4 76.7 
12.0 800 13.4 91.9 18.3 93.1RuLtirrent 15.4 96 :3 16 588 1 16 3 80.) 


Ratio (%) 61.0 41 2 49.7 63.3 44.8 404
 

CMS CB (I3CF t) 5.6 44.2 ') 8 85 0 3 1 91.3 8 3 86 3 4 G 58.8 8.4 --
13.5 85.6Recurrent 49 9'.), ) 11.8 981 14.2 89.4 13 1 8 1.3 8.3 19.4 

Ratio () t21 1 49 2 26.1 634 )5,4 62.2 

/The in ber of i ollmla '(t wi', It Th 2/t I Iin v lh m;te Tihe im,t c(l)ni u of every Chinmr: cabiage liIne; 

mtfer; to niumbhe of mii (k and lh(. ,i(-coli :lomlmn. ho golmlmil]iiol rite. CMS 60 CM..; (cytolimlc hiale 

re(rlilty) (0 (ay., (MS (M Smmli)mgh SC Citio|', t)rehyeoimg Kairack,C (t (Creu . Shimmmoyanmi DMK 
N 60 D Notyomm' . (O ily, 

Table 4. Number of Chinese cabbage leaves and length of the largest leaf of 
lines, and their hybrids at the 14th day after seeding."CMS, recurrent 

SC DK N 60 D tnknown 

Parent"s 5.0 1.O0 2 1.0 5.2 8.0 4.4 8.6 

CMS 60 (lys 4.0 4 5 36 5.4 40 1 5. 4.2 6 8 4.6 7.8 

Rcc(urrent 6. 10. 1 4 8h 4 8 8.8 4.8 8.6 4 6 10,5 

Ratio (90 66.7 12 t 81 1 G2.8 8: 3 6/ 1 8/ 1 19 1 100.0 74.3 

CMS CB 3.8 6 2 40 ,5.1 1. 8 !) 4 4.2 5. 4.0 4.3 

Recurrent 4.2 1(- 5 0 9.3 5 (O .6 4.8 8.1 5.0 9.3 

Ratio (%) 90.!) 8143 8( 61.3 16(0 628 87.G 5 7,5 80. 46.2 

tist uililiil ofit h ' to ;indt the 'emonmmi( (;ongth 
of tie largest ul CMS i:ytopli,mic mllh, ,torility. (H (lh( l(ghamlirg, SC Sthllnloyall;I Chitose: 
[)K [)aiii yeom(p, KiaraICk. N () 1) Nif-ye t)il O ( i)iy , 

"lh fi r o) e 'V (liiie',i' ,tmg' il refer', millimlt(l (if Icave'' cotoil, to 
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For the B. juncea CMS. the average seed-setting ability was tremendously improved on tle average 

ill the 1985 breeding (Table 6). However. it vwas so dillerent front tile recurrent parent tht.1 the CMSline ofl'the variety Seoul and Haeckbaechu b)re only' 8.5 and only 0.56 Seeds per pollination, respectively(Table 7). The plants of each CMS line grown in thIe field still showed severe chliorosis regardlessof its seed-setting ability. The backcross with thle fecturrent parent Ior breeding tie isogenic CMS 
line Will be continued. 

Table 5. Plant weight and number of leaves of CMS, recurrent and 
combined lines of Chinese cabbage at harvest stage.z 

SC DK N 60 D Unknown 
Parents 3.14 53.5 2.75 53.6 2.58 58.6 2.74 55.3 

CMS 60 days 2.87 48.2 8,7 49.0 3.07 49.7 2.85 52.7 3.25 54.7Recurrent 3.61 56.4 3.17 52.3 3.37 52.2 3.80 57.3 4.18 59.6Ratio (%) 79.5 85.5 /5.3 93 7 91.7 95.2 75.0 92.0 77.8 92.7 
CMS CB 2.90 56.5 3 18 2.8450.4 50.4 2.62 54.1 2.54 52.8Recurrent 2.19 60.8 4.46 58.8 3.66 56.4 3.56 60.1 3.52 64.1Ratio (%) 132.4 92.9 ,1.3 85.7 77.6 89.4 73.6 89.1 75.0 82.4 
The first COlumn of (VOI y Chinise clhhig rii tu rfer!, o plkilt wuightiind the second COlonii l. to rinumber ofleaves CMS cytoCHastri" urrlu sluriiy, ('l Cicong),nIg. SC Shliuioyanria Chiiose: DK Dahycong

Kuirick. N 60 I) Nihyonrg 60 dily., 

Table 6. Seed yield of CMS lines of Chinese cabbage 
originated from B. juncea. 

Year No. of Recurrent No. of Polli- No. of
 
Parents nations (A) Seeds
 

1983 11 1,429 35 0.02
1984 13 1,403 401 0.29
1985 5 1.712 5,101 2.98 

Table 7. Seed-bearing ability and germination rate of each recurrent parent
to CMS lines of Chinese cabbage originated from B. juncea. 

Flowers Pol-Recurrent Iinated (A) Seeds (B) B/A Germinationave. -olir. - max.- Rate
 
Naebyeong 60 days 3' 445 
 436 0.98 0.15 - 1.71 86.7Cheongbang 3 116 359 3.10 2.57 3.67 95.0Daehyeong Karack 3 153 803 5.25 1.13 - 9.21 95.0Haeckbaechoo 3 627 348 0.56 0.31 - 1.07 -Seoul 3 371 3.155 8.50 7.20 - 10.68 100 

/Three timius of the cross to the, CMS ime. 

Conclusion 

T1he esulls \ itf the Raiphau. CNIS imaterial suggested lhat il the BC6FI geierationh it was [lotisog,'enic with the recurrent parent yet. although its appearance was very similar to the recurrent one,Ihe corhining ability of (,MS lines should be studied again ll'ter making isogenic lines by additional
hackcrosses. 1\]lltoug1 the average seed-setting ability of .. jun'ea CMS lines was tremiendously
improved. lhey were so different from+ their recurent parents that lhey bore lov rates of' seed per
pollination and each ('MS line grown in the field still shtowed severe c'hlinosis reg,ardless o,' its seedsetting ability. liackcrossilg with the recurrent plvrttl lor breeding is(;genic ('MS liles will continle. 
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Breeding of F1 Nonstaking Tomato Hybrids 
for Processing 

Introduction 

Tile peirIlil,nie 1sl ill I9185 was C0nCnlltrllCd (i1 l(lll' Cioss coilibjitltions w~hiCI had pro)'vided 
conltanltl' acceplat)le ,ields ;1i1l high fruilt qualify ill two years of screening. 

Materials and Methods 

An [, genenrl in of ('L 151 which was developed by AVRI)(" was used as pollen irens in 
M\o cl'o , Lollibillillioll , ali 111c Ihl'I. 

Results and Discussion 

•Ilcavv Iitilkill diurii , aid .lily ca; sCd al ge of Irull illo (;alionllll 50% )n.hIie ulIllslidaly high percenla
 
this year. Noimiall\, haveae Of tile y1er was 31'; the higheslt.
iil tWI hLircCIlage 1re1'12s at


IlihC yield" ;MIl disease resistanc el tIhe
(lentries an, show ill T'able 8. TFwo cross coilliinalions, 
79078 x AR(" aid 79078 \ ('1. I501 [F6) cavc alllosl the sule levels ol Cslhillaed yield. 

Table 8. Yield and disease resistance of nonstaking tomato hybrids for processing. 

rJ I N,1 No. of I s;)arartec DsnsewNo of 
Vami~ lM t i /I I ) De 'l~I V I~ t' Markeahi(; yed I nd11(xRe"Istance:VnutiIhl Ndann St/l'l .Iv). Fl,'-, IFnuet t/ (rol ~ Ywht/IhJaS~i(

I I o:1, IF)l1. FruiltSlPl. Score" 

19)OI1 x ARC 96. / 41.4 42.8 55.2 51.0 100.0 2.7 
190 i8 x CF 1(12 10 1.9 53.4 49.5 54.5 46.5 9 1.2 3.0 
FSeelelte x CI 1 561 (1f,) 9 5.!) 44 4 46.5 51.1 45.0 88.2 3.3 
/90/8 x (3 156 1I(1,) 1 134 41.6 42.0 65.9 52.!) 102.9 2.7 
filholi, 91.8 38.9 42.4 52.9 )1.0 100.0 1.3 
Ka'oimw Ii /6 1 36.6 47.1 40.0 48.0 94. 1 2.0 
/"cw " W(I( lri:oiiiied lic Illw(, olily. oIiiiiile, (I ll( i I 'r., f glowt Iilh lh( hi[Ii MoII)F Ii (li!,d f ob[ltP v(e Wi
 
Vil1i!" !(!l . ,, hh)"Ill, ind r, lly hhliht Sc:(rilig| O nio in1fec(tl()n , :3 faltly In1i1(:led. ":) oll pllnlt,, kllehV~
 

Conclusion 

'onsidering the tunusnal weather coidifions is year, yields were not likely I reprcseut the real 
ones. 'lhereO further stIdies wilh additional entrics are necessary. 

Improving Two Staking Tomato Hybrids 
for Processing and Fresh Market 

Introduction 

li 19X2. a nost.iking proccssing tIlato hybrid. cv. linhong (Wongyo No. 401 ). was released 
Io local commercial seed coiuipn:ies. It has Inot bcen lIsed, however, 1ccause of, tile heavy raillrnl 
11harve. its clllural p.r;Iclices ha1e not bel established among the Koreain farmers, and imiportation

o1 tomIal pa"e is chacpwr. Slaking tom;lo can be grown by fiarnillers s, :t any di'tnlty in enltivation 

anld can also be used flr the fresh market and processing colipanics. ('vs. lokpooing and Hltigit are 
lhe rOslls f lLsuIh breedig Cfilrl. 
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Materials and Methods 

Seeds of the parental lines were distributed to tihe Korean Seed Association in tie spring of 1985,
and 53 a.xdvlnced lines ranging from F3 to F4 gew'rations were scrcened. 

Results and Discussion 

'Theinajor horticultural traits and xield of the new hybrid varieties, Jokpoong and Hongjo, are 
shown in 'Table 1). 

Since cvs. Jokpoong and Hlongio still have some drawbacks in terms of' fruit shape and disease 
resistance, new advanced lines are in the process of improvcient. The 53 advanced lines were screened 
for yield, fruit quality, and disease resistance. Among them, 18 liles and 26 individual plants were 
selected. '['he new 44 breeding lines will be screened again and some cross conibinalions made in 1986. 

Table 9. Major horticultural traits and yields of Jokpoong and Hongjo. 
Fruit Soluble Pulp Yield % Defect- Disease EstimatedVariety Wt. (g) Solid (Bx.) Ratio (%) ive Fruits' Res.y Yield (t/lia) Remarks 

Jokpoong 170-180 4.3 79.7 0 Strong 54.0
 
Hongjo 130-140 4.2 81.0 12.9 Good 57.1

Mater No. 2 160-170 4.2 80.0 24.5 Strong 48.6 Japanese F1
 
/FrultS SI)Oited by lot, (lSeS('S, l~dhlosSoi 
 enid ot. YDIsease resistance was investigated irlthe field with special 
reference to tomato mosaic virus, early ihght, aid atei gblight. 

Conclusion 

More scr'eeing is necded to iprove yield, fruitl quality, and disease resistance of Jokpoong and 
Hongio. 

Regional Adaptability Test for Processing
 
Tomato Varieties
 

Introduction 

Several processing tomato varieties developed hy the Horticultural Experiment Station (HES) or
 
AVRI)C were tested fIur regional adaptability at six locations in 1985.
 

Materials and Methods 

Tlen nonstaking tonialo varieties or lines aid five staking cullivars were tested at Suwon and 
Kangwon provinces. Ii the mtiunltainitis district of* Kangwon, three locations were chosen accordiig
to altitudes. 'he locations, altitudes, seeding and transplanting dates, and entries used are shown iin 
Tl'able 10. Only five varictics each of nonstaking and staking tomatoes were used iin andKyongania 
.ejliprovinces becaLise of budget ary arid persOnneliicons'aiils. 

Results and Discussion 

Unusial weather conditions prevailed tIlroughotl the coutrly diring tie year soi1985, that, the 
results were not reliable especially iii terns of inarkelable yield. Fxcept in Kangwon province, heavy
rain fall just belore liarvest resulted ila very high percentage of fruit rot incidence never experienced
belinre. ''o make thiings worse in Jleu, three big typhioons destroyed the law-growing toiriatoes which 
were sown on 6 .htly and traiisplainted to the field on 16 Au~glSt. 

The simiiary of the trial is shown in Table I0.The last colun of the table lists tlh. nlamnes of 
three Iiiglhest ranking varieties innlie order of listing. No new varieties appeared aniong tihe staking 
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Table 10. Summary of regional adaptability test for processing tomato varieties In Korea. 
Seeding Transplant- Entries' Promising Entry
Location Altitude ~Date ig Date--n-r-es- P n
 

Suwon Lowland March 1 May 4 N. PT 3027, PT 1600, PT N TM 103. PT 3027.
 
(Middle part) 
 870, TM 103, PT 858, Jinhong 

PT 862. Peto 86, rainan 
2, Kagone 77 Jintiong 
(10) 

S: 	 Hongto. Jokpoong, PT S: Jokpoong, Master 2, 
1721, PT 1723 Hongjo 

Kangwon 400 m N: TM 103, PT 862.
 
(North- (Yongpyong) 
 Jinliong
 
eastern. 
 S: 	Honglo, PT 1723, 

Master 2 Part)
600 in April 1 May 20 Ditto N: Jinhong. PT 1600,
(Jinbu) PT 	 858 

S: Honglo, Jokpoong. 
PT 1723 

800 in N: Kagome 103, Peto 
(Doam) 86, PT 870 

S: 	Master 2, Jokpoong, 
PT 1723 

Kyongnam Lowland Feb 28 April 30 N: PT 3027, Peto 86, N: Kagoine 77, Pelo
 
(Southern Tainan 2 Kagom'e 77, 86, Jinhong

coast) Jinhong (5)
 

S: 	 PT 1721, PT 1723, S: Master 2. PT 1723, 
Hongjo, Jokpoong, PT 1721 

Master 2 

Jeju 100 in March 5 April 27 N: Kagone 77, PT
 
(Southern (Aewol) Ditto 
 3027, Jinhong
island) S- Master 2, PT 1721, 

PT 1723 
July 6 August 16 N: Jinhong, PT 3027, 

Kagonie 77 
S: Hongjo, Jokpoong, 

PT 1723
 
"N = nonstaking; S = staking.
 

varieties comparahle to cv.s. Jokpoong, I-longio, and Master 2. TM 103 showed relativly good 
performanc:e aniong the nonsIaking varieties in Suwon and in two locations of Kangwon province. 

Conclusion 

Inclement weath1er spoiled lie larvest of tomatoes w hicli had a Iiigli percentage of fruit rot. 
Consequently, lhe results are tot reliable. 

13th International Mungbean Nursery Trial 

Introduction 

'werity otuoghean accessions were received from AVRDC. 

Materials and Methods 

Twenly AVRI)' ntunghean accessions were planted on 4 July 1985. The spacing bctween rows 
was 60 con with 20 planis per linear meter on the row. Fertilizers applied were 40 kg N/ha, 70 kg 
P/ha, and 60 kg K/ha. 
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Results and Discussion 

The three top yielders (Table II) were VC 3061-A (I .63 /ha), the check VC 1973-A (1.56 I/ha),
and V 3724 (I.53 t/ha). They were, however, fairly susceptible to MMV, lodging, CLS. and PM. 

Table 11. Performance of 20 AVRDC accessions in the 13th International 
Mungbean Nursery Trial at Suweoi, Korea. 

Entry AVRDC Days to Plant No. of Pods 1000- YIeId Yield DiseaseNo. Acc. or First I-It Plant per Seed - Lodging 
Cross No. Flower (ciii) per of' Plant Wt (g) (kg/hm) Index MMV I'M ClIS 

1 V 2010 48 94 25.7 5.5 59 894 57 2 2 4 2 
2 V 2272 56 124 25.7 11.3 26 517 33 2 1 2 2
3 V 2984 44 109 30.7 7.7 35 982 63 2 3 4 2 
4 V 3476 47 90 30.7 7.6 48 1,119 12 4 1 4 1
5 V 3726 41 63 29.3 10.1 59 1.529 98 2 3 2 2 
6 V 6017 54 87 27.3 6.8 45 688 44 2 1 1 1 
7 VC 1482-E 51 92 25.0 11.6 49 1,442 93 2 1 2 1 
8 VC 1628-A 48 91 31.3 9.5 55 1,174 75 3 2 2 1 
9 VC 1973-A' 43 84 33.0 7.7 59 1,558 100 2 1 3 1 

10 VC 2523-A 47 97 28.0 10.6 44 1,244 80 2 1 3 2 
11 VC 2750-A 50 95 30.0 7.4 53 1,469 94 2 1 1 1 
12 VC 2754-A 50 101 32.7 7.5 59 1,369 88 2 1 1 1 
13 VC 2755-A 50 107 32.7 6.0 61 1,147 74 2 1 1 1 
14 VC 2764-A 49 110 32.0 8.6 53 1.273 82 3 1 1 1 
15 VC 2764-B 50 102 31.3 8.9 54 1,388 89 3 1 1 1 
16 VC 2768-A 49 88 26.7 8.4 57 1,362 87 4 1 1 1
17 VC 2768-B 49 103 27.3 6.7 58 1,117 72 4 1 1 1
 
18 VC 2771-A 50 102 30.3 8.6 58 1,384 89 4 1 1 1
 
19 VC 2778-A 49 111 31.0 6.3 54 1,144 73 4 1 3 1
 
20 VC 3061-A 45 83 28.3 6.7 53 1,629 105 3 1 3 1
 

/Check variety. Scoti iw .niodgii. 
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"'lhe execti e agenlcy [Or tle prngramn is [h Malaysian Aiirictilllal Res arch lad l)evelopnilent 
lzititnte (NIARI)l) at Sc,"ln . ;botil 21 kil lriii Ktlila l.tnllpnr. It Ias 28 research statii)ls alrd a 

,IiiLIlhidisCi[)lir\v t.alill 011'26 -'Cetablh. rCsealch still. Malaysia is ronuglily sell-snlTi'i'nt ill 'resh 
\'eg.etahles alitl e\ven I iiCC, : I_ for' L'XJ+tt-t Sinzapore.aII appl.+C'ihble siinphs to 

The vc.'tbhle ilitslr, . la." ol nrblems. altittlig \\'hic'iil aeiool valrieli.Slio\\ICLci i 
*ill plairlin , ,l petri a , C01) 111l naecillCiit tcl ii.hnt lttgy, l)Ostliarvest losses, soil/hla dst tliC,; ,, 
prlblemis, +andwic ccc.ss ortliotalle. 

Thie training C:01ipollJet is now, \ll tider wa\t. So tI'r. 14 MARI)isiallIave visited AVI., 
as .ither t.ieCS0 I se .,in Lrt Iaill. W ith re..spL!ct to cto stlancy trips,p i(dn tio tInti ( l l)III I 

MARI)l needIs assis.nlle' fioin AVRI)( oil the ltdlvowjit .irels ol +expise: breedilg. enltolliology. 
Cot) lallapl illellt alil \ roblts. 

Thie crescarcli coimpoiient h.lls lt.Ctllie 1t'V anlld 1ii01C illl)tlalit allld is lo I laI'nlor p.litl ol" the 
progralli. 'The hull ol the nescaic'h work conlSists o '.t liIe trals istlvin eilhi AVRIl' crops 
or cultivais 1roiil otlicr sotirces. Another siiall cipolien deals wil pathological \wrk. 

Soybean Trial 

Introduction 

Siice soybeanl is a low priority crop in Malaysia, the Irial was rim only as ant observattional trial 
(nomllicated) md involved a relatively small itillilbe l'elltries. 

Materials and Methods 

l' trial included 1lladvanuce-d AVRI)C lines aidia local check. Tlhe lines were grown ill single
three-row p)tls atlteie Jhla Klinl Statiol. l''alnatim was done by visual assessment of' the plants 
CoiiparedI withli tile check. 

Results and Discussion 

Ont ol'the Ill lines, l'onr (AGS 58, AGS 12). AGS 130, md AGS 154) compared F'avorahly with 
the It .. eck, (V Ialieltto. 'lhe otlher six lines wcre obviously inlfecrior to tle check. The plams 
wre t er too short anod low-yieldinig (A(;S 85. G 9(53). wie dilliciitt to iarvest becatse ol' an 
intriiicat, branching pittri (A(;S 100. A( iS 1)), ( 221 ). tor hlad very small grains ( 212(0). The 
I'tnjr selecte'd lilies Will e.'\ve.ntnally be iiichndCd ill relTicated yield trials with ttlicr pIrtomising materials 
by Ihe MARl)! bret-der r leguime crops. 

Conclusion 

Fonr lines out1 o 10 ltoked prtilisig an1d ,Willbe iniltdd in at replicate.d yield trial. 
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Mungbean Trial 

Introduction 

Like soybean, mungbean is also a very low priority crop in Malaysia. Therefore, only a small 
observational (nonreplicated) trial was conducted. 

Materials and Methods 

Ten advi:nced AVRI)C lines were planted in single plots and corn, ared with the local check also 
from AVRI)C.No obvious differences could he detected by simple visual assessment, as all the plots,
including tilecheck, looked very similar both in vegetative growth and pod yield. The trial was then
evaluated by harvesting and measu ring tilegrain1 yield of the central row of each plot. Though these 
neasurements were obtained friom single replicates, they were viewed with confidence as giving good
approxinmations of the actual yields, ils plots weretile v\ery uniform. 

Results and Discussion 

check (VC
selected Ior inclusion in a subsequent yield trial. The three lines yielded 1.83. 1.68, and 1.58 t/ha,
respectively. The other eight lines were discarded, 

Only VC 2768-A and VC 1628-A outyielded tile I163-2-2-6-2P) and were, hence, 

as they yielded less than the check. They were,
by order of decreasing yie!i,,. VC 1482-E, VC 1973-A, VC 2768-B, VC 1764-A, VC 2523-A, VC 
2778-A, VC 2755-A. and VC 2750-A. The overall yield was substantially reduced by severe pest 
damage (pod borers). 

Conclusion 

Only two promising AVRDC lines will be included in a future yield trial. 

Tomato Evaluation Trial 

Introduction 

Twenty-three AVRDC tomato lines were evaluated, along with four local checks. 

Materials and Methods 

Two trials were conducted: one included 16 lines of determinate growth habits and the other with 
seven indeterminate lines (Table 1). Both trials were conducted according to a randomized complete
block design with three replications. Each plot had two rows, 7.2 in long and 1.5 imwide. Each row 
had 12 plants spaced 60 ciii apart. 

The trials were evaluated by measuring the plot yields (both marketable and total) and the mean 
fruit size. Bacterial wilt resistance was evaluated on a I to 5 scale defined as follows: I  highly resistant,
less than 5% wilted plants, 2 - resistant, between 5 and 10% wilted plants; 3 - between 10 and 25% 
wilted plants; 4 - between 25 and 501Z, plants wilted; 5 - more than 50% plants wilted. 

Results and Discussion 

Table I gives tilemarketable and total yields, mean Fruit sizes, and ' cterial wilt ratings. Tile
analysis of variance revealed highly significant differences in yield, both marketable and total. The 
yields were low ol the whole mainly because of severe damage by bacterial wilt and very heavy rains 
during the trial. Exten.Jic defoliation of the plants by tie leaf' spot disease (Cercuspora fidigena, 
Co/r'ne/)0/r (Y.SSiiCOhI ) resulted. 
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Table 1. Results of the evaluation trials for determinate and Indeterminate tomato lines. 

Line 

Determinate Tomato 
CL 5915-93D4-1-0 
CL 5915-136D4-1-0 
CL 5915-153D4-3-3 
CL 5915-153D4-3-9 
CL 5915-223D4-2-1 
CL 5915-223D4-2-2 
CL 5915-229D4-1-3 
CL 1131-0-0-13-0-6 
CL 1131-0-0-65-15-0-0 
CL 1131-4-0-43-8-1 
CLN 65-349D5-1-0 
CLN 91-392D5-1-0 
CLN 91-392D5-2-0 
CLN 95-77D5-2-0 
Cl.N 95-280D5-1-0 
CLN 95-280D5-3-0 
M1 1 (Ck) 
MT 11 (Ck) 
Local Banting (Ck)
Local White (Ck) 

Marketable Total YieldYield (t/ha) (t/ha) 

11.9 19.3 
6 8.1 
1.3 1.8 
0.1 0.2 

12.5 21.8 
16 24.4 
0.3 0.5 
9.6 13.6 

15.3 19.3 
18.7 24 

9.1 15.9 
0.4 1.5 
3.3 7.2 
0.02 0.02 
9.8 15 
6.9 12.9 

12.2 17.6 
14.5 	 21 

0 0 
0 0 

LSD 5% = 4.7 t/ha (marketable yield); 5.2 t/ha (total yield) 

Indeterminate tomato 
CL 5915-16D4-7-4 
CL 5915-39D4-1-2 
CL 5915-206D4-2-5 
CL 5915-553D4-3-0 
CL 5915-553D4-6-6 
CLN 95-59D5-1-0 
CLN 95-244D5-1-0 
MT1 (Ck) 
MT11 (Ck) 
Local E.lnting (Ck) 
Local White (Ck) 

1.3 2.7 
5.3 10.8 
8.7 19.9 
6 10.2 
5.4 9.7 
4.6 8.4 
4.3 6.9 
8.4 12.4 
7.6 13.3 
1.8 2.8 
0.2 0.9 

Fruit BacterialSize (g) Wilt Rating 

50 1 
26 3 
25 4 
40 4 
53 1 
45 1 
47 4 
27 2 
24 1
 
27 1
 
47 1
 
34 4
 
47 3
 
37 4
 
55 1
 
51 1
 
29 1
 
45 1
 

5 
5 

30 3
 
40 2
 
60 1
 
33 1
 
36 1
 
25 2
 
34 2
 
34 1
 
51 1
 
34 4
 
41 4
 

LSD 5% = 3.4 t/ha (marketable yield); 6.2 t/ha (total yield) 

Based on fruit size as compared with the besl check and on yield which depended largely on 
resistance to bacterial wilt and defoliating agents, five lines were selected from the two trials: four 
from the determinate group (CI, 5915-93D4-1 -0, Cl, 5915-2231)4-2- 1, CL 5915-2231)4-2-2, and CLN 
65-3491)5-1-0) and one from the indeterminate lines (CI, 5915-206D4-2-5). All these lines were highly 
resistant to bacterial wilt. The best check was MT 11. Although also yielding and highly resistant 
to bacterial wilt, MT I was handicapped by its small fruit size. Both MT I and MT II were selected 
from AVRI)C germplasm. 

The two local varieties (local Banting and Local White) were worthless because of excessive 
susceptibility to bacterial wilt. They are, nevertheless, g.own in the lowlands in Malaysia; but this 
isonly possible il the soil is burned prior to planting and the land was not previously cropped to tomato. 

Screening for Virus Resistance in Chilli 

Introduction 

Virus diseases are undoubtedly the most serious problem in chilli cultivation in Malaysia. Total 
crop failures due to virus damage are common. Commercially grown varieties are all susceptible. 
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The problem is complex because several viruses are involved. A quantitative and comprehensive
survey as to the distribtitoii aid relative i iiportance of these viruses ithroughout the conuntry still remains 
to be doie. In search of possible sources of resistance, chilli materials with reported resistance to
several viruses were ordered from the Texas Agricultural Experiment Station. 

Materials and Methods 

Three linies were received: Tam Bel 2, lam Mild Chile 2, and Tal Mild Jalapeno-I. They were
plainted in the field to assess their performance against the MARDI selections MC 4 and MC 5. Seed
samples were also given to MARI)I virologists f'or laboratory tests wilt artificial inocuhltions. 

Results and Discussion 

All three lines were finid susceplille in both tests. In the field, they exhibited severe virus-like
sN',iptoius as the checks amd showed munch less adiaptation to local conditions. I'his made them very
difficult to establish in the field after trallsplantin. Inl the laboratory test, they were fotunid susceptible
to CMV and PVY These negative results are thouLghl to be title to the occurrence ol diflerent 
viluses/straills ill Malavsia llan in Texas. 

TEV and pepper ilottle are reported to be most seriols in Texas, whereas they have not been
reported here. II is \orlh mentioning that virus diseases are also severe on sweet pepper and are the 
main reason for tie declilic oIf sweet pepper cultivation in Camierol Highland. 

Conclusion 

The three Iiiies from Texas were susceptille to viruses aid not adapted to the local conditions 
of Malaysia. 

Assessing Tomato Reaction to Black Leaf Mold 

Introduction 

Black leaf. inold (Crco.vo was the iiost serious lutngts disease il the tomato yieldoura fili Iei )
ariaaid l has been repeatedly observed to cause seritos damage on loi1mato ill Malaysia. As sonie

differences indisease severity vere observed amonig the toinato lilies uciticded in tie trial, it was decided 
to uiidertake the preselit sttidy in the grechiilise withIile same liines inoculated artificially to assess

disease reaclimi more acctirat.ly aid delermini whetlher dilerieices in resistaice could be detected.
 

Materials and Methods 

All 27 tomato lines previously evaluated for yield were tested (Table I). An additional set of
nine accessions received from USI)A with reported resistance to early blight were included in the
trial: PI nunibers 105 267. 126 913, 128 174, 25() 432, 255 829, 255 847, 263 725, 263 726, 276
423. The plaits were raised iii small plastic pots and inoculnated at tie seedliig stage with an isolate 
from tie Statioin. 

Results and Discussion 

Most of the lines were susceptible. The leaf area was extensively covered with heavily sportlating
spots. Three lines were moderately resistait (few and small spots, slightly sporulating): CLN
91-3921)5-2-0, CLN 91 -3381)5-2-0, and Pl 250 432. Four lines were moderately susceptible (moderate
sporulatiol and Spot number): Cl. 5915-391)4-I -0. CL 5915-2231)4-2-2, P1 105 267, and Pi 255 829. 

http:acctirat.ly
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Conclusion 

In view of the seriotisness of this pathogen and tIle scarcity o"l iliio'niation about its biology, it 
might be worthwhile to colduct ri her in'estigations, especially wilh respect to resistance.fu1i 

Other projects have been started to search fil" Sources of*resistance to early light of' tomato and 
Phloma stei blight ol'aspariagus. The lattelr disease has become very sevcre al the Jlial KebL Slation 
and is causing very heavy (lalllage on hirst lsparagus cIIt ix'ars 1tat hax'c already been planted inth111 

thc field.
 

Other Vegetable Trials 

The following v'egelable trials are now under way: ('hinese cahbbage I 19 AVRI)( lines). hol pepper
(5 cullivars). sxweet potato (3 cuillivars) and catiliflower (3 cultivars). The hot pepper, sweet pepper,
and cauliflower includ,2d in these trials xvere preselected at AVRI)(' hl + adaptation to the tropical
lowlands in the AVRI )( New Vecelale Projecl. All these trials are now in the fiheld and will be 
evaluated upol harsves. The ('hiise cabbage trial xa s delayed by severe damping ofT which killed 
seedlings. The usull umeditim used at the Station o0rrfisimg seellinmgs is iiiisterili,¢i peat soil, which 
oftenl iCstlls in severe dalmnping 0l1, especially wilh crucil,_'rs. 

A sweet potih obscr'allitil l trial is llso( uinder \wat. . Which includes 25 AVRI)(' elite slcltCliolls. 
These selections wx'crc ohtaiiied (mi'olii tissue culture and are bcill ilcrcilsd and planted in single rows 
o evaltlate their perlIriimlice tiide.r locil co dit ois and eventil assCss li' rctiCioll to Sw'eet potilo

scab. The disease was Itiud to occur naturally at the .lhilai Kebun Slalion. 
Beside th1Cse trials Which Ill inivolve cither the AVRI)(' iiiidate oir new vegetlale crops, olher 

Iriils are planned xxhich iniclude a iminb r ol" 'egellhle species ordered froin Various Soulrces. specially
international Seed cmpilpalies. This wis iililed inl aireenii wili MARDI. as the Malaysian vegetable 
plg iaili is involved witlh lur 11oC vegetablC species thaii that of AVRI)'. So Ir. l of 333 cullivarsa tot
have lieelureceived: Isparalls (45 cullix'ars). broccoli (I I), cahbage (25), carrot (19), caulilloxwer 
(29). cticlilmr (241). eggplant (20). garlic (5), 1.litice (18), ollion ( I, pea (7), sweet potlato (31).
lot pepper (3i). radish {i)), spinach (17). toiimalo (22), and turnip (I).

'These xvill be tested ill observat.ional trials, andtfhe best accessions will be evaluated il replicated
yield trials at a lalr stage. Seed S;aples f aill cultivars selnl to time breeder ot' (he ('ianierox'Were 
I-ighlaind Station f i Icstil ill cool coinditions. Asparagus is a ncw and highly Valued crop ill Malaysia.
The cultivars werC gievnl to (lie MARI)l breeder it hilin Kcbuln and most have already beell planted. 

Pathology 

This component nmainly deals with the search Ir resistance to sonic important diseases of vegelablcs. 



AVRDC-Philippine Outreach Program 

AVRDC Philippine Outreach Prograin (AVRI)C/POIP) conducts research on munglean, soybean, 
Chinese cabbage, to)iliat o.and sweet potato, mainly to evaluate AVRI)C varieties and cultural practices 
and determine tlieir suitahility to local conditions and requirements. 

Since its establisliient, tie AVRI)C/POP has released through tie Philippine Seed Board the 
following varieties: Chinese cabbage: Hybrid 02 as Reyna Elena; sweet potato: I1-323 as BPI Sp-I 
and Cl 693-9 as BIlI-Sp2; mungbean: VC 1163 as BPI Mg-2; and soybean: Ag 73 as BPI Sy-4. Four 
liiiesof tileprocessing-type tliatt lihave beeii idcntified and are being grown to supply tileneeds of 
tie local t ma to-paste industry. 

Evaluation and Selection of AVRDC
 
Mungbean Breeding Lines
 

Introduction 

The overall objective of the iu nghear, breeding progran is to develop varieties adapted to local 
agro-cliiatic conditions. The criteria lor selection in this study were yield potential, early and uniforl 
maturity, resistance to comiion pests and diseases, tolerance to lodging, and good seed qualities. 

Materials and Methods 

For the early breeding lines, segregating populations from 29 cross combinations were grown 
for two seasons to advance their filial and to select promising lines under differentgeneration 
environmental conditions and disease pressure. Variety MG50-10A, susceptible to Cercospora leaf 
spot and powdery mildew, was planted around tilesubplot of'each cross to provide a source of inoculum 
for natural field infection. The bulk-pedigree niethod was used in purifying and selecting segregating
Populations. 

In the advanced group, 30 advanced breeding lines and a check. Pag-asa 3, were planted during 
the wet season for further field evaluation. 

Results and Discussion 

Bean yields ranged from 156 kg/ha for VC 2904-2B- I to 1028.6 kg/ha for VC 2784-2B-I. The 
grand mean yield for the 31 entries was 487 kg/ha. The check Pag-asa 3 yielded 226 kg/ha. So far, 
six lines (VC 3668-213-I, VC 3830-B-3-1. VC 3865-B-4-1, VC 3791-B-I-I, VC 1881-B-I I-I, and 
VC 3897-B-3-1 ) were rated highly resistant to Ccrcospora leaf spot (CLS) and one entry (VC 3881-B
I1-1), to virus irlection. 

Conclusion 

Six lines were found highly resistant to CLS and one to virus infection. 
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Preliminary Mungbean Yield Trial 

Introduction 
Promising accessions /cllt ivars received troin AVRI)C are evaluated, selected, and purified under 

local environmental conditions. Tle stable ones are then tieItf-lest d in preliminary yield trials (PYT). 

Materials and Methods 

Three sets of trials with 10 entries Ibr Set E,16 entries for Set F,and 40 entries lor Set G wereevaluated during the dry and wet seasons of 1985. The AVRI)C standard procedure for mungbean
evahllltioll waIs used. 

Results and Discussion 

Set E. The dry season (DS) trial produced no significant difc-t'iccesin bean yield aniong tlheentries. Yields rangedi froii 904 kg/ha to 1014 kg/ha. Two test entries, VC 2720-A (1268.7 kg/ha)and VC 2778-B ( 1067.9 kg/ ha) outyielded the highest-yielding check variety Pagasa 3(1048.7 kg/ha).A lower gradi mean yield of 683.8 kg/ha ",as oblained during the wet season (WS). This wasdue to several typhoons and heavy rains that prevailed during the entire crop season. Only VC 2778-Bwith mean yield of 821.47 kg/ha produced higher, but not significaiitlv different, yiuld than Pag-asa
(780.67 kg/ha).

All the entries fiowered within 30 to 32 days and matured 52 to 57 days afler planting. VC 2778-l3produced the higgest seed size in both seasons. Negligible symptonis of 'ercospora leat' spol wereobserved (iring the dry season. Four AVRI)C lines (VC2720A, VC 2778-B, VC 2307-A, and VC2768-B) were less infected with C'IS than Pag-asa 3 (check) (hinig the wet season. 

Set F. The viand mean yields ol'the 16 entries were I. 16 t/ha fOr the dry season and 0.65 t/hator the wel. Yields during ihe dry season varied from I to 1.54 l/ha with VC' 3116-1-5-13 producinga significainlly higher yield Ihan check 111 Mg2 wilh 1.3 i/ha. Lower mean yields were obtainedduri!ng the wel seasoii because ol adverse climalic conditions.
Seeds of all the test entries in both seasons were

Pag-asa I (4.30 to 4.03 g/ 100 seeds) and BPI 

bigger than those of the two check cultivars, 
seeds, 

Mg 2 (5.43 g/ 100 seeds, dry season to 4.33 g/ 100wel season). However, VC 3039-B-413 produced tilebiggest seed size of 6.93 g/ 100 seeds
(Inuring tle wet seaSon. 

Almnst all entries showed lmderate to high resistance to CL S in both seasons, except Sel. 206which was raLed 4.67 or highly susceptible. Viruses were also observed during the early stage of 
the plant. 

Set G. Forty lines selected tron the previous evalation and selection trials underwent
during the 1985 dry and wet seasons (Table 
PYT


I). In the dry season, 15 test entries with mean beanyields ranging from 0.6 to 0.8 t/ha signilicantly outyicldcd the check variely PI31 Mg2 with 0.4 t/ha.
VC 3061-7-1-1-1-13 ga the highest yield closely 
 followed by VC 3027-6-213-1-B and VC3121-213-1-1-l. The grand mean was 0.5 i/ha.During the wet seasoi. 13 entries surpassed tie yield of the check variety Pag-asa 3 (I .2 t/ha).However, there was no signilicant yield dit'lreince aniong the 40 entries. The five highest yielders
were: VC 3012-5-211-2-13. VC 3096-21-1-21., 
 VC 3108-213-1-21. VC 3016-2B-1-2H,3027-6-21- I-13 with mean bean yields of' 1.5, 1.5, 1.4, 1.4, and 1.3 
and VC 

lha, respectively. The wet seasongrand nican was 206', over tlie dry season mean. 

Conclusion 

Since varieties in PYT, set E,had undergone tour seasons ot trials, the two most outstandinglines will be elevated to the Regional Yield Test. The other promising lines will be included in the
general yield trial next season. 
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Table 1. Field performances of the five highest yielding entries in the 
preliminary yield trials at the Economic Garden.z 

Entry 

Dry Season 
VC 3061-7-1-1-1-B 
VC 3027-6-28-1-B 
VC 3121-2B-1-1-B 
VC 2851-9-2-1-1-28 
VC 3108-8-1-1-2B 

BPI MG2 (Ck) 
Pag-asa 3 (Ck) 
Grand Mean 
LSD 5% 

1% 
CV (') 

Wet Seasun 
VC 3012-5-28-2-B 
VC 3096-28-1-28 
VC 3108 28-1-28 
VC 2762 B-67-8-1-B 
VC 3027-6-28-1-B 

Pag-asa 3 (Ck) 
BPI Mg2 (Ck) 
Grand Mean 
LSD 5% 

1% 
CV (%) 

Yield (t/ha) 100-Seed Wt (g) Pods/Plant Disease Rating y 

.78 6.0 7.05 3.5 

.74 5.3 6.95 2.5 

.71 5.1 8.80 3.0 

.71 6.1 7.35 4.5 

.70 4.6 7.50 4.0 

.43 5.4 7.70 4.0 

.36 4.3 7.90 5.0 

.54 5.46 7.53 3.54 
.15 4.10 ns 1.20 
.20 5.46 ns 1.59 

14.08 1.19 14.32 16.86 

1.51 4.95 11.7 1.5 
1.47 5.90 14.3 1.0 
1.42 5.20 12.3 1.0 
1.35 5.30 10.6 1.5 
1.35 5.3" 12.9 1.0 
1.21 4.00 14.9 1.5 
1.15 5.30 11.7 2.0 
1.11 5.40 12.65 2.9 
ns .22 ns .01 
ns .30 ns ns 

22.03 2.05 21.45 17.46 
'Dates of planting = 14 Nov. 1984 (dry seasonl and 5 June 1985 (wet season): data mean of 5 sq m subplots: 
design = randoinizud complete block replicated three times plant density 300,000 plants/ha; fertilizers = 
30 kg each of N, ,0, and KO at planting; insecticides, - Lannate and Thiodan at 30 cc/4.5 liters of water 
were sprayed alternately at 10-day interva's up to late pod development stage, YFor the dry season, disease 
(PM) incidence was rated on a scale of 1 to 5. with 1 highly resistant, to 5 . highly susceptible; for the wet 
season, virus incidence was rated on a scale of 1 to 3. with 1 - resistant, to 3 - susceptible. 

General Mungbean Yield Trial 

Introduction 

Promising lines after two to Four seasons of preliminary yield trials (PYT) are entered in the general 
yield trial (GYT). 

Materials and Methods 

For 1985, 17 entries were evaluated during dry and wet seasons. Each entry was set in a four
row, live-ni-long subplots distributed in a randomized complete block design and replicated three times. 
The rows were set 50 cm apart. Other standard cultural practices for mungbean were followed. 

Results and Discussion 

For the dry season, VC 1973-A produced the highest yild of' 1.4 t/ha. The grand mean was 
1.2 t/ha among the 17 entries. Although no significant dilTcrenc es were obtained between mean yields, 
four entries with yields ranging from 1.3 to 1.4 I/ha outyiclded the higher yielding check (M650-IOA) 
with 1.3 t/ha. 

l)uring the wet season. bean yield varied front 0.4 t/ha to 0.9 tlha, with a grand mean of only 
0.6 t/ha (Table 2). [,-ight test entries (V 1628-A. V 1973-A, V 2768-A, V 2707-28-2-B, V 
2747B-9-2B(s), V 2707-A, VC 2762-4-13-2-B, and V 2719-A) significantly outyielded the highest
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yi elding check cultivar M(50-IOA (0.5 I/ha). 'Ih'seli ,esprodn.'ed yields ranging front 0.7 to0.9t/ha. lixce+Sive rains hroltnght aholl sveral lyphoons dinig the entire crop season Lreat allly
the plainl stand and qtnalit' of he sCeds. 

Sigifih'ail dillrene.s weure alshlo obtaid in all]l 

,, er'cted 

iluiiost \ icld coillponnlll illd other ilgroumtoin.
claracters, iL'asUrCd (;CnCIra"lll the ent, IM4lelT(l stlilllC seek duirin12' hed.ll sei.'ason (5.03
g/ 10)0 .cds). hiliedeien. of (it infctinwa lijeher iii tile I) than dinill the WS. Virn,, was also
ObhsTr inl allliii the, IL' sta "01 uOI (ipL',Ch0pnCnl.


Ill 1983. fiv,.' Jprofiini 
 lines Wlctcd t(fli the (M'YT \\cl. inlitlcd ill the rtcitlal vield trial(RYI). Alter 1t,) \L'ar', Of e\alualim in)6 hoI)10licaion, two ,.nlri.s fHi 2764 and I-( 2755) were
'ecCOITiellted ill I9.5 for ,ed iIIL'',L Inl IprIpa'IlIalfiion fo it', possihlc r-.lllleeo.ndtlilln h thile seed 

hoard ill 1986 (ll;hl ;). 

Table 2. Field performance and other agronomic characters of the most promising

AVRDC mungbean entries evaluated in the GYT during the dry and
 

wet seasons of 1985 at the Economic Garden."
 
Entry Yield 100 Seei' t Pods/ Disease Rating

(t /ia) (g) Plailit Virus v 

Dry Season
 
VC 1973 A 
 1.44 63 11.17 1.33
VC 2778-3 13 13 1.43 6.6 11.33 1.33
VC 2101A 1.26 4.8 11.87 1.33VC MG50 10A (Ck) 1.25 6.6 10.11 1.00
Pag as;i 3 (Ck) 1.21 4.1 0.97 1.00
Griwd Mean 1.18 5.82 10.61 1.16 
LSD 5', n1s .12 ns ns 

1F ns .16 s ris
CV (%) 16.67 1.25 15.08 37.8
 

WAet Seisi 
 Virtis CLS x 

VC 1628-A .91 5.21 10.20 2.67 3.67VC 1913-A .87 5.50 7.10 2.00 2.67VC 2768.A .82 5.73 800 1.67 2.33VC 2707-2h-2-h .80 4.93 8.7 2,00 2.00VC 2767-4-1)2-1) .72 5.03 9.53 2.00 2.67

Grii(I Mean 
 .64 5.03 9.24 2.18 2.33LSD 5% .17 .13 2.51 ns .87

1 .22 .17 ns ns 1.12CV (') 15.67 1.54 16.70 18.35 21.50
 
/Dtils ot plantln I J3all 19)5 (ily "etl"i)ll);ii)) July (wet
h) easfi,ii). (lIt are fl 1ifl, of 5 i Sit~hllnts; (esignrandoiniiel ffl)lrtf hlo:k withthh e eIplicall(.;tff h h yf' t d1 lt; 3100.00) I))hl.ai/ha. htetilwers 30 kgeai h of N, P0( , 'il, K 0() ,Ii hiftli fg. insfie(Itiflf I jililti ifidi Melisy!,tx R ill 30 Cc/4 5 liters of witersprayed at l)ilay m;ivilh, 1tp)0 ili, elpi t 'tj,,pod dlfV lln 


, 
'R!tl oila fill o I to 5. will)I highlyrflsistlill to I ighuly ,lws:flftflh P'f i i l ', "o:l of I tff .3. willh) f fIlf i t) 3 ';I tt;i)l)he 

Table 3. Comparative yield performance (t/ha) of first three promising mungbean
entries in the regional yield trial of 1983-84 and 1984-85. 

Entry 198:3 84 1984 85 Mean
 
DS v
WS, DS' WS" WS DS 

IPBM 7913-60 1.54(2) 1.01(5) 1.56(4) 0.89(4) 1.55(1) 0.95(2)
EG 2775 1.34(6) 1.06(2) 1.56(3) 0.84(3) 1.45(3) 
 0.95(2)EGM 2764 1.43(5) 1.07(1) 1.59(1) 0.95(1) 1.51(2) 1.01(1)
Check variety 1.24(1 l)' 0.97(1)v 1.42(12)" 0.82(13)" 1.33(4) 0.90(3)
 
/Mean of Seven lffcfallof Mfin trlf) eight io(fatiois. Mffi(f II0IvMG5 0.IOA. Paga&a 3 Note Niiiiitsrrs ii parentheses are 

lo tiffsi eal of six locations.ranks (f tMe entry i 11he trial. 
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Conclusion 

Because ol their outstanding perliirmanccs, two lines IG 2755 and FG 2764 will be recommended
 
to the PIhilippinc Sccd Board for relcase itscommercial varietics.
 

13th International Mungbean Nursery 

Introduction 

The InlcratiaI l Mlngbeai Nursery (IMN) is an internatiolil cioperalive trial currently
 
coordinated h AVRI)('. Its objccti es are to provile inf irmalion in tile ranige ada ptatitin 0fIl Lingbeanii
 
spisrlltl speciiC CutltiVarMs, provide intoririatiol regarding tlie cliaracteristics o l nimigbean influencing 
adaptation, and sere\ of disseminating superior ctllivars to rcsearchcrs.s a ncalltn, mllitbghean 

Materials and Methods 

l'\%ntv elite culti\Vars. lines, or. hyhrids Iroilldilfirent countries (Taiwan. China 14: Rep. ol Korca, 
IPlhilippines. 2: and India. 2)werc planted on 30 October in 2.0 in x 5.0 il suhplots arranlged ill 
trandonied comllCtC block lesign and replicated Ihrce tincs. The furrows wcrc set 50 cll iapilrt. 
Complete fertilizer ( 14- 14-14) was applied at 0.3 t/ha at planting. The crop, at a dcnsity of aboutl 
300(.)0)0 plants/h, was, raiscraed and dtla. accOrding the AVRI)C standard procedure forcollected to 

itilitgbeali evalLiatiol trials. Tiis stluds' is still illpigress.
 

Evaluation of AVRDC Soybean Breeding Lines 

Introduction 

Th is study was condiluclcd to d ctermilc high beani yield poteit ial,rcsistaice to major ldliar diseases, 
and adaptability to aLgro-cliliatic conditions of AVRI)C lines/accessions. 

Materials and Methods 

A total of 58 AVRI)C lines /accessions werc evaluiated against the check varieties BPI-Sy2 and 
UPI.-Sy2 during the ty and wet seisons tif 1984-85. The cvaluation was conducted in nonrcplicaled 
5-m-long plhts with two rows each. Another set ol 178 AVRI)C lines wits planted on 2 July, in the 
wet seasol. 

Results and Discussion 

Ni coiputed bean .yieldwas obt ained in the trials of both seasons because of poor ger linat ion. 
Only 45 aid 35 lines/accessions gernniited during the dry and Wet seasons, respectively. I)ata on 
days to emergence, loweriig, andMIiatiirity: nuimber ol'pods: I00-seed weight; and soybeain rust ratings 
were taken. 

The wet-scasil replicated trials were tin fortunatCly daimaged by the three successive typhoons 
that occu rretl aiter planting. As a Iresult. (only94 lities were haiiirvested and seeds were SaVCd fr t'trther 
cva!illtltill i tiletr\ scilM li. 

Conclusion 

No yield was compiuted because of' potr germination and typhootis. 
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Preliminary Soybean Yield Trial 

Introduction 

A total ol 56 soybean llri, s were evaluated luring tile dry anrid we seasons. The emphasis was 
on yield andrlCSistance.' to rist. 

Materials and Methods 

AVRI )('rcconiticndl ed sltida rd priicedLdIrCs 	foir evaluating soybhean were f'ollowed. 

Results and Discussion 

I ighly significaln diftcre n c s ill hIlaet yield 	anid ill ilms cliaracters we re tourd ariong entriesmneasurcd during fi t dry seasonI(l'ahlc 4). Out of ihe 26 entrics teslcd, 13 significantly outyicidedthe highest-yieling check Bl'l-Sy2. I ea r yield ranged t'ru (.33 to I. 17 t/ha wih a grand ineanol'(.Xt t/lha tiM tie 20 entries. I inc ( 90089)gave tile higgest seed size of 18.4 g ( I{O-seed weight).Tlhre erlris were ratedICsislant arid iroderately resisltaill Io rust trmder nalural field infectionr.
() lir 30 ernri.' ev''alterld ;qgainst tirce c tecks during tile wet season. only six oulyielded tilchrigher yielding chlck BINl S4. bUl y'ild ditfTnnCCs were I( slalistically signilicant. Tlre grand ireariyild 	 ft6, all entrie-s was 1.76r I/ha. Sigrniicant dilTcrcnces were obt)ninted ill other yield CoriponreritsrrteaSlred All tire erris were rated moderately resistant to noderately susceptible to soybean rust. 
l'rtr' ( ; )(089 rave Consiste, lly r drhaneig yields during ti and wl season trials. 

Table 4. Bean yield and some agronomic cLhara*-ters of AVRDC soybean lines/accessionsevaluated in the preliminary yield trial dirit' e dry and wet seasons of 1984-1985.z 

Entry 

1. G 90089 
2. GC 60011-2-2 
3. G 90088-8 
4. GC 30265-2-18-7 
5. G 0062 
6. G 90074 
7. GC 40359-1-91 
8. GC 50265-2-18-7 
9. BPI-12A-1 1 

10. 	SJ 4 

BPI-Sy2 (Ck) 

BPI-Sy4 (Ck) 


Grand mean
(26 entries) 
(30 entries) 

LSD 5% 
1% 

CV (%) 

Bean Yield 
(tlha) 

100-Seed 
Wt (g) 

Days to 
Maturity 

Seed 
Quality 

Rust 
Rating 

DS WS DS WS DS WS DS WS DS WS 
1.171* 
1.15*A 
1.10* A 

1.05* A 

1.031* 
1.04A* 
0.99* A 

0.99 A 

0.99* A 

0.961 
0.76 

-

2.28 
1.92 
1.66 
1.84 
1.70 
2.23 
2.27 
1.86 
1.16 
2.23 
1.63 
2.03 

18.4 
13.6 
15.1 
18.1 
17.2 
15.8 
15.4 
17.9 
13.8 
10.8 
12.8 

-

20.7 
13.2 
16.2 
16.2 
18.9 
15.5 
15.5 
16.1 
15.4 
15.0 
13.7 
13.7 

82 
75 
81 
77 
80 
84 
81 
76 
82 
82 
84 
-

102 
96 
96 
93 

113 
105 
99 
96 

101 
104 
104 
97 

2.3 
2.3 
2.0 
2.0 
2.0 
2.3 
2.0 
2.0 
2.0 
2.7 
2.0 
-

4.0 
2.5 
2.5 
2.5 
2.5 
3.5 
3.5 
2.0 
3.0 
2.5 
3.0 
2.5 

2.7 
3.0 
3.0 
3.0 
2.3 
2.0 
2.7 
3.0 
2.3 
3.0 
2.7 
-

3 
3 
3 
3 
3 
2 
3 
3 
2 
3 
3 
3 

0.89 

0.16 
0.22 

11.29 

1.76 
0.44 
0.59 

15.56 

14.3 

0.94 
1.26 
4.03 

1.48 
1.90 
2.41 
7.87 

80 

1.42 
1.90 
1.08 

100 
1.82 
2.43 
1.12 

2.2 
2.6 

2.7 
2.8 

/Dates plat it ed: 4 Dec. 1984 (dry seasorn, DW) arid 5 Jine 1985 (wet season,. WS); data mean of 5 sq m subplots;(esign: raro(lo1i/ed compllete, block rel ica!et foir tiles;'lant density: 350,000; fertilizer: 30 kg/ha each ofN. P,O,,. and K,O at pIlantirig: spraye d regularly with insecticides: ' statistically significant over the checkBPI.Sy2 at lhe 5% level: ' * - statistically significant over tile check BPI-Sy2 at tie 1% level. 
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Conclusion 

In the dry season trial 50% ol the entries (26) significantly outyielded the highest-yielding check 
BPI-Sy2 in yield and in most parameters rated. I'he most stable yielder in both seasons was G 90089. 

General Soybean Yield Trial 

Introduction 

No replicated planting was made during the dry season because of severe drought. The entries 
wi'cre planted lr seed increase during the Wet season. 

Materials and Methods 

-leven entries and lwo checks were evaluated during the wet season. AVRDC standard procedures 
forva lt mting soybean were followed. 

Results and Discussion 

The computed bean yield ranged Irow 0.88 to 2.27 t/ha (Table 51. Although most of the entries 
outyickled the highest-yielding check, only three gave high significant difference, line AGS 208 gave 
the biggest seed size of 24.6 g/I 1)0seeds. 

Table 	5. Mean bean yield and other agronomic characters of promising AVRDC 
lines and accessions in the general yield trial, wet season 19 8 5 . 

Hf at 
Plot 100-Seed Days to Mat No. of Plants Disease Rating Lodg- Seed 

Entry Yield y Weight flower- mait- rlty Pods/ Har- Rust SMV ing Qlty. 
(t/ha) (g) ing rritPlant vested

(cmn) 
G 90107 .88 16.1 31 97 62.7 99 24 4 1.7 2.7 2.5
 
GC 50123 1.71, 9,3 42 94 107.7 86 107 4 1.5 4.0 2.5
 
GC 30187-10-9 1.29 11.7 34 95 37.2 80 67 3 
 1.3 2.0 3.0 
GC 50225-1-6 1.64 14.6 39 96 85.5 128 5C 4 1.8 3.7 2.5 
GC 50193-7-6 1.99* * 9.3 39 95 70.1 71 122 4 1 3 3.7 2.5 
GC 50095-7-0-9 2.02' * 10.9 36 90 61.3 87 88 4 2.0 3.3 2.5
 
ISRA IRAT 44A 1.33 11.7 38 100 41.6 151 37 
 4 1.2 2.0 2.0
 
IAC 73-5115 1.03 17.5 37 100 39.9 53 3 1.5 2.5
83 	 2.0 
AGS 129 1.44 15.9 27 93 48.1 85 40 4 1.3 2.0 2.5 
AGS 133 227' 18.7 30 83 44.3 44 132 3 1.0 2.0 2.5 
AGS 208 1.26 24.6 28 84 29.5 47 48 3 2.7 1.5 3.0 
UPL-Sy2 1.13 17.1 31 91 51.7 79 58 3 2.7 1.7 3.0 
BPI-Sy4 1.10 15.1 31 93 50,5 90 58 3 2.7 2.2 2.5 

Grand Mean 
(13 ent.) 1.47 14.8 34 93 56.14 87 68 3.5 1.7 2.5 2.6 

LSD 5% .58 2.07 0.37 1.00 14.47 30.56 36.13 
1% .79 2.81 0.51 1.36 19.62 41.42 48.96 

CV(%) 23.56 8.3 0.65 0.64 15.30 20.85 31.5 
/Date of planting 30 hlty,1985 (wet season, WS), data mean of 6 sq n subplot; design = randomized complete
block with three replications; plant density = 350,000/ha: fertiliiers = at 30 kg/ha each of N, P20 5 , and K20 at planting:
sprayed with insecticide regularly. vSignificant over the check UPL-Sy2 at the 5% level = *; Significant over 
the -ieck UPI-Sy2 at the I , level * 

Conclusion 

So far, AGS 133 outpcrformcd the checks and the rest of the entries in terms of yield and other 
yield parameters. 
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Asian Soybean Evaluation Trial (ASET) 

Twelve lines/accessions w.ere evalliatlel ill re:plicaled tirials during lt wet season. Planting wiasdone ol 2 July 1985. IhI'rsvc ', due to tihe three successive (yphdools Ithatl occurred after planting,result was obtailled fro ile trial. The salne entries 
no 

''orn AVRI)C were again planted oil 8 Octoberlor the dry season. As ol' mid- Ieceinber, the plants wIVe'e still in their relprlductive stagC. Unlfortlunalely.all the cntries were severely inlected with soybeani rust and bactCrial p)Lstult. Resuts ol bean yield
and olher yield Co(ll Ielleis will be reported later. 

Regional Performance Test of
 
AVRDC Soybean Lines
 

Introduction 

From several hitindred AVRI)C segregating lines evaluated riminl 1976 to 1984, three promisinglines (AGS 19, AG;S 73, and G(C 30293-6-I 0) were selected low inclusion in the regional yield trial. 

Materials and Methods 

ileven entries and twit ch.ecks wereV''evaluated during the wet and dry .Seasons I'r three crop years.1982-85. 'le P wedtr[es prescribed hy the Jpland Crops National Coo pe rative 'Trial (UCN CT) were
used ill eval[latilt tile soybean elltries. 

Results and Discussion 

Results froml thrue consecutive years (1982-85) showed that AGS 73 produced mean yields ol"2.07 t/ha during the wet season and 1.79 I/ha during the dry season (Table 6). A(;S 73 consistentlyotltyield the highest-vielding check IUPlI-Sy2 by 2.4'/( and 5.297c (liriing the wet and dry seasons.reslpeclively. l'llese yields were hased ()ii Ithree wet seasirnus anid thre dry sea sons iln 22 Itcations.'Ihe othlicr olslanh(linp -alute o" AGS 73 is its long seed viability under ambient condilions. Whenkept l'tr uIlnr IIlitlls ill a p (ins cltlailli, atl i t ll inteperatlre., it gave the highest germfillation of81 , dlowed by lil-Sy2 wilh 67 , and tIJI'l.-Sv2 with 57W,. At six months itorage under the samecondition, its gerinlination was 64't , while that of liI-Sy2 and lUPI.-Sy2 was 2'/h"29 

Table 6. Mean yield, other agronomic characters, and percentage germinationof BPI-Sy4 and two check varieties, from three crop years 1982-1985. 
Mean Bean Days to Plant Ht. at Proximate Disease Rating


Entry Yields Maturity Maturity (cm) Analysis Rus t.n.....Viru
• ....- Rust Rating BW x Virus 
WS / 

DS y WS DS WS DS DS WS DS 
Fat Prot. WS DS WS DSBPI-Sy4 2.07(l) 1.79(1) 90 85 91 36-50 20.1 34.9 2.5 2.25 1.1 1.8UPL-Sy2(Ck) 2.02(2) 1.70(2) 92 84 92 55 24.7 38.6BPI-Sy2(Ck) 1.91(3) 1.49(3) 100 90 93 

2.3 2.0 1.7 2.75 
60 24.6 43.3 3.0 2.5 1.5 2.75 

Mean of 21 ocat 1sit) Ihe wet seasorn (WS). YMfvean of 22 Iocalions in Ihe dry season (DS). xBp bacterial 

Conclusion 

Aller Ihree conseculive years ( Itesti rig. ACGS 73 was 'ecoiin ie ded and approved in 1985 asa Seed loard variety wilh a new nan, cv. 'lancr Soy or 13P1-Sy4. It is a consistent high yielderwilli tlie highbest secd-gerllinat ioll rale. 
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Preliminary Yield Trials for Chinese Cabbage 

Introduction 

This study was conducted to identify Chinese cabbage entries with stable high yields in both wet 
and dry seasons. 

Materials and Methods 

Eleven entries were evaluated on 6 sq in plots arranged in a randomized compie block design
replicated lour times. The entries were transplanted on 19 )ecember 1984 (dry season) and II July
1985 (wet season). 

Results and Discussion 

The con putcd marketable head yield during the dry season ranged from 8.5 t/ha (#8144) to 23.8
t/ha (CAT 80-33) which was the only entry to oulyield check 13189 Cl (15.8 t/ha). During tilewet 
season the yield ranged from 9.7 t/ ha (CAT 80-39) to 17.3 t/ha (CAT-80-32). The grand mean was
7.8 t/ha Iortle eleven entries. Three entries (CAT 80-32, CAT 80-33, and CAT 80-37) significantly
outyiclded check B189 C. 

The grand head weight means were 670 and 484 g lbr the dry and wet seasons, respectively.
There were significant dillerences aniong entries for head weight in both seasons, but none Ior solidity.

Entry CAT-80-13 and the check 13189 Cl produced the highest harvest rate of 97% during the
dry season, while CAT 80-37 was tie highest with 93% wetduring tile season. 

Conclusion 

Three entries significantly outyielded 13189 Cl in the wet season. 

General Yield Trials for Chinese Cabbage 

Introduction 

Promising selections from tileprevious preliminary yield trials were firther tested against two

checks to dcterlnine yield, head weight, harvest rate, and solidity of five Chinese cabbage.
 

Materials and Methods 

Five promising entries (CAT 80-32, CAT 80-33, CAT 80-37, CAT 80-38, CAT 80-39) were
evaluated against two checks: Reyna Elena, a new Seed Board variety, and 13-32, a standard check.
The entries were transplanted to 12 sq in plots on 28 )ecember 1984 (dry season) and 29 January
to 7 February 1985 (wet season). The design was randomized complete block with four replications. 

Results and Discussion 

During the dry season, entry CAT-80-39 produced the highest marketable head yield of'20. I
t/ha which was not, however, significantly different from that of Reyna Elcna (17.4 t/ha). In the 
wet season, marketablc head yields ranged from 14. I t/ha (check 13-32) to 18.8 t/h:, (Reyna Elena)
with a grand mean of 16.9 t/ha.

The highest head-weight [iiean wrs obtained from CA' 80-39 with 608 g (dry season) and fron 
Reyna Elena with 6t04 g (wet sca;on). The grand harvest-rate iean during the dry season was higher
with 96% as against 86% wet season.in tile 
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Conclusion 

In the overall analysis. (lie l'iel( perlormances of all (lie cntries were comparable to that of ihe
 
Seed Ihord check, Rcyna Hla.
 

Chinese Cabbage Seed Production 

Introduction 

Alter cv. Reyrb I lena was rcleased hy the Philipp~ine Seed Hoard, a prelimiriary study oi seed
 
produnction was joiinlly condluctedl 
 hy lPOP anid the 1NIBaguio lFxperireit Station I'roim Novemher
 
1984 to April I ';1.T luly airried to (leterinili
ude the leaisihilily oproItcing hybrid seeds of' Reynla
 

lFiena with the tCchunitueS leIld at AVRI)'.
 

Materials and Methods 

Sectls of lh'i+,pt. I'brlins of' ASVI.(; I were sown itI petri dishes and allowed to gerininate 
ahout 24 to 30 I al roomu leicrature. "l'Tgerurinafling seeds were thell placed il the ivernaliation 
chainuer at a Icipcralture range of' 5'' to I("(' in contlinuious lighl ftr 25 tl:.+vs.After vernalization
 
the seedllings were 
 pricked inlials anl hardenld uhner partial shade Ir 18 lays., !,fll transplanted
 
to the field if) I il x 12.8 ill plols at a 1:1 rale-eui'le ralio.
 

A month al.ter iransplanling. the terminal bils of ihe 
 irain stalk were pinclthed to indutice protiutiiori

ol lateral flower salk. I lant pollination was d(oe iristea(l of 'C il !,, r (becalse of tile
tlvailabilily
 
of bees) 1(ldays after pinching.
 

Results and Discussion 

('hariges aid idstilcnts in the schedtle o1 activilies were mirade dire to Somie colstrainls. 
I)iamorrlack ntotli attacked the youngj' seedling., hut this was ctlrolled although plaill stand wast
 
a fecled. Tle Ct lon t(it Ii Irid bees inlterlided Ir thie Sttily died a week a'cr it wasl hrtught iP 
to
 
Bagui. ThI'erefhre, hial)i pollirnation was resurted to illthe prodtlcliol of ll lena inI:ea seds '1rid 

the maintenance ' parent 
 inbred lines which were kept in separate Cages.


Tlre lyhriMds producedl frior this, proiect gave 10))7, gerirrinalioll in the lboratlory test. Test oh'
 
sibling raei which requires at lc;s 511) sceds taken alranloir rori each parental line will he d.hne later.
 

Conclusion 

'lis Preiriiiry study slith(wed that tihe ('hirese calhage sCCd-pl-0rdInCti on tech indgy devehloped
at AVRI )(' can easily be aldaptCd hereIirider P'hi lippine ci rliliti.irs. 'I,is stlidy is heiug duplicaled
and verified ill a larger field arid uldr leSs-controlle.d con'ditions to dCterrire its econmtmic Casibility
helOre ipassing tire Ic<:hncology oil to pirospeclive private seed growers. Sowing aidl vernalizaition of 
seedlings were done iii November 1995. arid tIhe study is expected tolie coipleted iii April 1986. 

Single-Seed-Descent (SSD) Trial for Tomato 

Introduction 

Singlc-ed-dlcenl (SS)) cntries were see(-increased arid evaluated at POP in umrepllicated rows. 
Adapted lilnes wili higIi arkelatle yield. good f'rtil-set, arid ideal fruit cha racters were se leeted flu" 
tile prelimi ary yiel trial. 



AVRDC-Philippine Outreach Program 383 

Materials and Methods 

In 1985, no new set of SSD materials was received from AVRDC. Instead, more seeds of three
promising lines (CL 1131-0-0-43-8-I, CL 1131-0-0-7-2-0-11-0, and CL 5915-93 D6-1-0) were requested
from the Center fr further trials (luring the 1985-86 dry season trial. 

Results and Discussion 

Of the 58 lines of CL 5915 and seven lines of CL 1131 ,cries, 44 lines were selected and have 
undergone three seasons of preliminary yield trials. 

Preliminary Tomato Yield Trial 

Introduction 

Selected SSD (single seed descent), open-pollinated, and hybrid lines of the fresh market or
processing tomatoes were tested under the preliminary yield trial for four seasons (two wet and two
dry). The study aimed to identify lines with high marketable yields and desirable agronomic/processing
qualities during cithcr the wet- or dry-season planting. 

Materials and Methods 

For fresh market tomatoes, set I was transplanted on 8 October 1984 and harvested three times
from l)ecember 3 to 26 1984. Set 2 was transplanted on 8 October 1984 and harvested six times from
3 December 1984 to 22 January 1985. The third set was transplanted on II February 1985 and harvested
five times from 2 to 19 April 1985. The wet season trial was planted in 10 1m2 subplots arranged in a randomized complete block design (RCBD) with four replications. It was transplanted 17 May 1985 
and harvested three times from 25 July to 5 August 1985.

For processing tomatoes, tile entries were transplanted on 17 Jccember 1984 on 5 m2 subplots
with 15 hills/row arranged in RCBI) with two replications. 

Results and Discussion 

Fresh-market tomatoes. Forty-four breeding lines were evaluated in three sets (luring the 1984-85

dry season. Yields were not significantly different from each other within each set. 
 Mean yields in 
tons per hectre within each of the three sets were 5.89, 6.51, and 25.0 Ihr sets 1, 2, and 3, respectively.The selected lines were reevaluated during the wet seas;on. Four lines CL 5915-445 (G) D4-1, CL
5915-217 (G) D4-1, CL 5915-362 (G) )4-1, and Cl, 5915-153 (G) D4-2) showed highly significant
yield differences over the check Marikit. 

Table 7 shows the yield and other horticultural characters of a new set of entries under the first
preliminary trial. The entries flowered fro.T 27 to 32 days after transplanting and had a grand meanfruit set rate of 3.00. Fruit size v: ried from 21 to 62 g per fruit, with the biggest ob:,crved on CL
5915-93 D6- 1-0. The reactions to pest (fruit worm), diseases (bacterial wilt and bacterial leaf spot),and physiological disorders (cracking and stem scald) varied, but did not show any significant
differences. 

Highly significant differenccs were observed on marketable and nonmarketable fruit yields, with
the highest total recorded on CL 5915-93 D6-1-0 (26.56 t/ha) as against 9.52 t/ha of the check Marikit. 

Processing tomato. During tie 1984-85 dry season, several sets of processing tomato lines were
evaluated in a preliminary yield trial to deternine the yield perforniance of open-pollinated and FI
hybrids. The check Marikit produced the highest yield; 1,389 had the biggest fruits: and L 345 was 
the least susceptible to bacterial wilt. 
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Table 7. Yield and some horticultural characters of fresh market tomato 
in a wet-season preliminary yield trial, 1985.z 
No. of Yield (t/hia) Fruit- Fruit Disease Ratngy
 

Entry Days to M roe- -N-r iar Itril Set 
 Size __---__ 

Flowering able ketable Rating (g) BW BLS Cr SS FW 
CL 1131-0-0-43-8-1 27 18.38' 2.7 21 98 3.3 36' 2.0 5.0 1.58 1.05 1.22 
CL 1131-0-7-2-0 11-0 29 18.37' 1.77 20.14 41' 5.0 1.34 1.053.7 2.3 	 1.34
CL 143-0-10-3-0 1.1.0 27 13.47 0.89 14.36 2.3 31 2.0 5.0 1.05 0.71 1.22 
CL 5915-183 D4 3 4 29 9.11 0.99 10.1 3.0 31 2.3 5.0 1.05 1.34 1.22 
CL 	 1131-0-0-65-1

13-0-1 27 15.47 1.43 16.9 27 5.0 1.34
3.7 2.7 0.88 1.05 
CL 5915 229 D6-14 30 6.07 1.05 7.12 1.7 23 3.0 5.0 0.88 1.0 1.46
CL 5915 93 D6 1-0 23 21.43' 5.13* 26.56 4.0' 62'' 1.7 4.7 1.58 0.88 1.22 
CL 5915-1-,3 D6-3-3 32 6.7 0.89 7.59 3.3 27 2.3 4.7 1O1 1.56 1.05
CL 5915-222 D6-0-5 28 7.1 0.67 7.77 2.3 21 2.7 5.0 0.88 1.22 1.34
CL 1131-0-0-13-0-6 28 13.43 '.1'' 17.53 3.7 27 2.7 4.7 1.46 1.34 1.22
M ';kit (Ck) 29 8.63 3.89 9.52 2.7 27 2.7 4.3 1.17 1.05 1.34 
Grad Mean 28.5 12.56 1.86 3.06 32.1 2.4 4.85 1.17 1.14 1.24 
-SL, , )1.84 	 8.09 1.0 1.13 8.9 Is is 0.42 ns ns 

LSD 1'% 2.5 11.04 1.37 - 12.1 irs lis 0.57 ns ns
CV(') 	 3.8 38 31.8 21.6 16.2 19.1 9.5 20.9 24.8 13.97 

b'Data are meanrs of thiev riphaioL. llt .ogf2 - tl(iortl/hize c petelfitt. lock design with .lhpt)loVS, of 10) i tranisplanted(i 16 
.. 198L. hilarvestl foo r hint-, froin Jjly 18 - mig 1985 YRiiing hon I to 5 in alm Iuncreosilng order of evwerity, data

for Cr, S1, and FW were trirmuformeodu i -,i pror to ANOVA 

In anolher trial. six I hybrids were compared to cvs. Taiwan Selection and Marikil, both open
pollinatLed varieties. A highly significant difference in yield was observed oin PT'-1017 with 43.18 
t/ha against Marikit wilh 3i .34 /ha. Flowering varied fron 28.8 to 32 days. Highly significant 
differences on ri: izc were observCd with biggest fruits produced by PT-857, PT- 878, and P1'-778: 
fruits of T;,lan SCI were significantly big: bacterial will was not severe, and the lowest score of 0.71 
was notcd oil P'-857. PT-!(17, and PT-1599. 

The third set of' rcessing Iloilalt, linis was composed of' F I hybrids iild opeii- polliinated lines. 
The highest yield of 3).X8 t/ha was p odueed by PT-774 (F l), but the vield difference over the check 
was insignilicant. FrUil-set score of 4.2 wa, recorded on 'lK 70, a standard variety of Taiwan. The 
biggest fruit size of 117.2 g/fri it was prduc(ed by PT-1461 (open-pollnated). The reaction of the 
entries to bacterial wilt varied with the highest incidence (2.07) on 'K 70'and the lowest ( 1.06) on 
PT- 1498 (open-pollinated). 

The marketable yields of l hybrids were higher than those oflthe open-pollinated cultivars, hut 
ihc differences were insignificant. 

Conclusion 

Aftcr two seasons of field trials, eight promising fresh market tomatoes have so far been identified. 
These were CL 5915- 362 (G) )4-I, -222 (G) 1)4-0, -369 (G) D4-1, -445 (G))4-1, -223 (G) D4-2, 
-197 (G) D4-1. -153 (G) 1)4-2, and -217 (G) D4- 1. 

On the processing tonatoes, the selected FI hybrids were PT 1017, PT 3027, and PT 1599. Seeds 
of these hybrids were requested from the Center for further field trials. 

General Tomato Yield Trial 

Introduction 

Selections from the PYT were further evaluated in the general yield trial for another two wet 
and two dry seasons. The objectives were to further screen the fresh narket tomatoes For yield, heat 
tolerance, and resistance to pests and diseases during the wet and dry seasons: and the processing 
tomatoes for yield, processing qualities (p1i. high solid color, etc.) during the dry season. 
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Materials and Methods 

The dry season trial consisted of 15 entries planted in a 5 il 2 subplot and harvested 2'ron 13 
February to II March. The first wet season trial is composed of 10 entries planted in a 10 m2 subolot 
and harvested from 25 July to 5 AuOU.4. The second wet season trial had eight entries planted in a 
5 in subplot and harvested from 16 Octoher to 4 November. 

Results and Discussion 

The entries were tested once during the dry season and twice during the wet season. The results 
of the trials are presented in Table 8. )uring the dry season, CL 143-0 !-3-3-1 (38.3 t/ ha) outperformed 
the check. Marikit (31 85). The two wet-season tests showed that CL 55 1-6-0-18-1 - 1and CL 1344 
F5-78 significantly outyielded the check inboth trials. These two lines were planted for seed production 
this season (1985-86) for submission to the regional trial in the 1985 wet season. 

Table 8. Yield (t/ha) of AVRDC fresh-market tomato lines 
in the general yield trials. 

Entry Dry Season' Wet Season Mear 

12/17/84 5/16/851 8/14/85 x 

CL 143-0-1-3-3-1 38.3 4.8 14.2 9.46 
CL 551-6-0-18-1-1 36.57 10.45* 22.07** 19.26 
CL 8d-0-7-1-0-0-1 26.97 2.75 7.22 4.99 
CL 9-0-0-1-3 36.02 1.1 6.6 3.85 
CL 1344 F5-48 32.45 1.4 16.6 9.00 
CL 1344 F5-78 32.40 5.67** 19.54* 12.61 
Marikit (Ck) 31.85 3.6 10.27 6.94 
Grand Mean 33.10 4.2 13.3 
LSD 5% 9.17 1.45 4.84 
VC (%) 19.38 20.2 24.79 

zComposed of 15 entries: data are means of 5 m2 subplots: harvested eight times from 13 
Feb. to 11 Mar. 1985. YComposed of 10 entries; 10 m2 subplot area: harvested three times 
from 25 Jul. to 5 Aug. 1985; ** = significant at the 1% level. XComposed of eight entries; 
5 m2 subplot area; harvested six t imes from 16 Oct. to 4 Nov. 1985. 

Conclusion 

After four seasons of GYT, three fresh market tomatoes (CL 1094-88, CL 1344-48, and CL 
1344-78) were submitted in 1986 for inclusion in the regional yield trial. 

Regional Tomato Yield Trial 

Introduction 

All promising vegetable lines developed and/or selected by the breeding station have to undergo 
regional yield trial (RYT) before the lines are released for commercial production. The RYT is 
conducted in seven to ten stations throughout the country and iscoordinated by the National Coordinated 
Trial (NCT) for vegetable crops. 

Materials and Methods 

Lines selected from the GYT are evaluated under the RYT for two wet and two dry seasons. 
Participating stations follow the same standard cultural management practices and procedures in 
evaluating the entries as prescribed in the NCT. The important parameters used in evaluating the entries 
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a*emarketable yield, horticultural/botanical characters and reactions to insect pests and diseases. Theresults of four seasons, RYT, and at least one season in the farmer's field are used as basis forrecommending the line for approval by the Philippine Seed Board. 

Results and Discussion 

During the 1984 wet season, eight frcsh-market tomatoes were evaluated in seven stations. Onlyfour stations have completed their reports. Based on these reports, live entries outperformed BPI Tin-I(check). These were UPI. Tni-6, UPI, Tin5, AVR-4 (CL 1104- 0-0-63-3-1), AVR-3 (CL 143-0-10-3-1 ),and AVR-2 (Cl. 641-1-1-1-7-2) with computed yields of 20.6, 17.2, 16.8, 13.2, and 13.0 t/ha,
respectively. The check DPI TinI produced 12.6 t/ ha.

For processing tomatoes. four lines were suhm itted to tile National Cooperative Testing (NCT)for the 1984-85 dry season. Eight entries wcrc cvaluated in seven testing stations, however, only (ourstations werc considcrcd hccause two did not evaluate their set of materials, and one produced a veryhigh CV o' 46.427/,,. Six entries outviclded the check Ronma VF. The entries were C1. 2815-1-1-7(30.85), CL 2784-1-1-4 (37.5), CL, 2784-1-1-2 (36.6), CL 2784-1-2-5-2 (35.9), VF 9209 (35.3), and 
Chico I11 (33.7). 

Conclusion 

Out of the eight processing tomato entries evaluated in the RYT during the 1984 wet season,the tour highest yielders were from the AVRI)C lines which significantly outyielded the check Roma VF. 

Sweet Potato Germplasm Collection 

At present, a total of 160 sweet potato lines/cultivars/ accessions from local and foreign sources(mostly from AVRDC) are maintained in the station. This collection serves as a source of researchand production materials for both government and private agencies. 

Preliminary Sweet Potato Yield Trials 

Introduction 

The prelini nary yield trial is a component of breeding work. It provides the information of the
first series of varieties that should undergo the advance selection stage. The root yield potential and
desirable characteristics ofsweet potato varieties/accessions from the germplasm collection are initially

taken in this activity.
 

Materials and Method.-

Data means of"6 sq in subplots distributed in a randomized complete block design and replicated
thre,, times were computcd. The wet season 
trial was planted on 22 August 1984 ,ind harvested on
 
16 January 1985.
 

Results and Discussion 

Forty-nine ncw entries from tile geriplasm collection were evaluated in two sets of trials duringtile 1985 dry and wet seasons. In set I, entries were evaluated during tile 1984-85 dry season. Thelow grand mean yield of 4.33 I/ha Nvas due to drought during tile crop season. Only Ci 946-30 with7.4 t/ha outyielded the check BNAS (7.2 t/ha). but the difference was not statistically significant.No significant differences were observed on tile nonmarketable root yields which gave a grand mean 
of 0.43 tiha. 
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In set 2 with 33 entries, seven showed high significant differences over the control (Table 9).
The highest yielder was CI 983-4 with 27.9 t/ha as against 12.0 t/ha of the check BNAS. Two entries 
CI 953-22 and Cl 1088-1 I, which produced highly significant marketable tuber yields over the check 
also gave high nonmarketable tuber yields. Cl 983-4 and CI 1139-17 significantly produced longer 
root lengths over BNAS. 

Set 3 with 26 entries was planted on 13 August 1985 Iwr the dry season. The study is still in progress. 

Conclusion 

In set 2, seven entries had highly significant yields over the control BNAS. 

Table 9. Seven promising entries of sweet potato in the preliminary 
yield trial (set II), 1984-85.z 

Wt of Wt of Non- Root Root 
Entry Marketable marketable Length Diameter 

TLibers y (t/ha) Tubers (t/ha) (cm) (cm) 
Cl 983-4 27.9** 1.9 ns 15.32* 4.97 ns 
Cl 1124-4 26.9** 1.9 ns 11.81 ns 4.95 ns 
Cl 1122 26.7** 1.7 ns 13.94 ns 4.96 ns 
Cl 953-22 23.7*" 2.1** 13.19 ns 4.97 ns
Cl 1062-2 23.6* * 0.5 ns 11.52 ns 6.22 ns 
Cl 1139-17 23.5** 0.8 ns 14.70* 5.71 ns 
CI 1108-11 20.7** 3.0** 11.53 ns 5.02 ns 
BNAS (Ck) 12.0 1.0 12.04 5.37 
Grand Mean 12.3 1.01 12.21 4.81 

(33 entries)
LSD 5% 5.353 0.693 2.481 0.865 

1% 8.444 0.920 3.279 1.15 
CV (%) 31.64 39.65 12.45 11.02 
ZData mean of 6 m2 subplots distributed in a randomized complete block design and 
replicated three times. Wet season trial was planted on 22 Aug. 1984 and harvested on 16 
Jan. 1985. * = significant at the 5% level: * = significant at the 1% level: ns = 
not significant. 

General Sweet Potato Yield Trial 

Introduction 

The promising sweet potato entries from the preliminary yield trial undergo another set of testing
Linder the general yield trial rGYT). The GYT is the stage of varietal selection prior to inclusion of 
varieties for region,;! testing. 

Two AVRI)C acccsssions (1367 and CI 693-9) which were approved by the Philippine Seed Board 
for commercial production underwent this trial. Both of these varieties were promising during the 
PYT ind GY prior to inclusion for regional performance test. 

Materials and Methods 

Data arc mean of 6 sq in subplots distributed in a randomized complete block design replicated 
four times. This dry season trial had I I entries planted on 8 October 1984 and harvested on 29 January 
1985. 

Results and Discussion 

Eleven entries were evaluated in tie general yield trial during tile 1984-85 dry season. Four 
promising entries, Cl 693-9, Ci 949-I, CI 951-6, and Cl 960-18 with marketable tuber yields of 34.2, 
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26.5. 26.2, and 25.4 t/ha, respectively, showed significant differences BNAS (check) whichover 
produced 16.8 t/ha. Moreover, mean root diameters of the four entries which ranged from 5.93 to 
7.32 	cm were larger than those of the control. 

Oil nonniarketable tuber yield. only CI 690-18 produced the highest yield of' 1.8 t/ha over the 
check BNAS (1.5 t/ha). but the difference was not significant. 

Conclusion 

Four promising entries showed significant tuber yields. 

Regional Performance Test for
 
AVRDC Sweet Potato Lines
 

Introduction 

The Philippine Seed Board (PSB) requires that all varieties for release as commercial varieties 
pass a series of tests lor yield and other agronomic characters, resistance to pests, and sonetines 
quality. 'rhe regional testing is the last phase of the requirement wherein the promising AVRDC liines 
undergo two PYT and GYT cropping seasons. 

Materials and Methods 

The 	promising PYT and GYT entries were included for regional testing in different locations
identified by the Technical Working Group ,*)fRoot Crops. '[he data on high yield and high dry matter 
content are tile main considerations before they can be approved by the PSB for commercial production. 

Results and Discussion 

Of the 22 entries evaluated in the 1984-85 regional yield trial, two (CI 693-9 and CI 1088-1I) 
were from AVRI)C/POP. line CT (93-9 consistently performed well in terms of marketable tuber 
yield (14.9 t/ha, inean) from the 2 i regional performance tests conducted. For this reason, it was 
approved by the Philippine Seed Bo'-rd in June 1985 and was given the commercial name of BPI Sp-2.
This variety is now used in the national productivity program of the government.

BPI Sr-2 has 27.2X%root dry matter (1DM). 2 1.9% root starch (wet basis), and is moderately
resistant to scab. It is adapted to all regions of the Philippines. and is recomunended for hinmn food 
and animal feed. It has much higher root yield than the recommended variety UPL Sp-I. 

Conclusion 

CI 693-9 was approved by the Philippine Seed Board and renamed BPI Sp-2. 

Evaluation for Weevil Resistance 
in Sweet Potato 

Introduction 

Sweet potato is gaining importance in the Philippine economy, hence, the demand to increase
production. However, available varieties are beset with problems, especially the presence of weevil,
which is the major insect pest of sv",'et potato in the tropics. The AVRDC sweet potato varieties tested 
in Taiwan have shown resistance o weevil damage. This study, therefore, further evaluates this 
resistance tinder Philippine conditions. 
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Materials and Methods 

Data are means ot"6 sq in subplots distributed in arandomized complete block design and replicated 
two times. The test was conducted during the dry seasons. The entries were planted on 13 November 
1984 and harvested on 20 March 1985. 

Results and Discussion 

Nineteen sweet potato entries were evaluated on their reaction to weevil under natural field 
infestation. The results of the trial are presented in Table 10. 

Ten entries proIduced imarketable root yieds (froinm10.5 to 15.15 t/1ha) which were highly significant 
over Ihat of the BNAS check with only 4.75 t/ha. However, all these entries were rated susceptible 
to Weevil, except flr ( 953-25 which was moderately resistant to this pest. 

Conclusion 

Ten entries had highly significant yields, but were susceptible to weevil. 

Table 10. Performance of sweet potato varieties against weevilz 

Entry Wt of MarketableTubers y (t/ha) Wt of Nonmarket-able Tubersx (t/ha) WeevilRatingw 

CI 412-2 15.15 .58 ns 3.5 
Cl 1103-11 
Cl 1123-3 
Cl 953-25 

14.65** 
14.05"* 
13.70** 

.55ns 

.35 ns 

.39 r 

4.0 
3.5 
2.0 

Cl 941-32 13.30** .48 ns 4.0 
Cl 1028-15 13.00** .15 ns 3.0 
Cl 980.16 
Cl 995-14 

12.75** 
12.20** 

.43 ns 
.40 ns 

3.0 
5.0 

Cl 1089-2 11.95** .60 ns 4.5 
Cl 942-47 10.50** .43 ns 4.0 
BNAS (LUk) 4.75 1.05 4.0 
Grand mean 

(19 entries) 9.98 0.42 -
LSD 5% 4,159 .552 -

1% 5.698 .756 -
CV (%) 19.84 62.54 -
.Data are means of 6 m 2 subplots distributed in a randomized complete block design and 
replicated two times. The test was conducted during the dry season, planted on 13 Nov. 1984
and harvested on 20 Mar, 1985. Y** = significomt at the 1% level. xns = not signi
ficant. WRating scale: 1 = no damage: 2 = slight damage. for human food; 3 = moderate 
danage, for livestock or processing: 4 = moderate to heavy damage. low grade but usable: 
5 = very heavy danage, to be discarded or used as fertilizer. 
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Soybean Regional Yield Trials in Taiwan, China 

Introduction 

In cooperation with District Agriculture Improvement Stations, (DAIS) regional yield trials were 
conducted in 1984-1985 to evaluate AVRDC, TARI, and DAIS promising lines in the major soybean 
production area of Taiwan. 

Materials and Methods 

Three promising AVRI)C soybean lines and eight improved lines from TARI, Hualien DAIS, 
Kaohsiung I)AIS, and Chung Shin University were tested against one local check in eight locations 
for regional yield trials (SRYT) in spring, summer, and autumn, 1984.

The experiment was conducted in a ran iimized complete block design with five replications. 
Plot size was 38 in x 34 ii. Spacing between rows was 5() cm and between plants within the row 
was 15 cm in tile spring and summer, and ') cm in the autLH1i trials. 

Results and Discussion 

In tile 1984 spring trials three AVRDC lines gave lower mean yields than check KS 8 (Table 
I). In the 1984 summer trials AGS 129 topped all entries with a mean yield of2.61 t/ha. In tile 1984, 
autunn trial Hualien 7t0-40 was the best yielder. The yield differences among all entries, however, 
were not significant. The results of all three trials pooled together, showed that TARI 4 (2.8 l/ha), 
KS 8 (2.73 t/ha) and AGS 129 (2.67 t/ha) were the best yielders. 

In the 1985 spring trial at AVRDC TARI 4 and AGS 129 were best yieldcrs (Table 2). In the 
1985 summer trial at AVRI)C KS 1266 (3.43 t/ha) and AGS 133 (3.37 t/ha) gave top yields. The 
oil content of AGS 129 was the highest of all entries. 

Conclusion 

Except in the spring, the 1984 trials in Taiwan showed no significant differences inyield among 
entries. The 1985 data are not yet complete. 

Soybean District Yield Trials 

Introduction 

In cooperation with district agricultural improvement stations (DAIS). AVRDC conducted district 
yield trials to evaluate promising lines from tie last regional yield trials in tile major soybean production 
area of Taiwan. 
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Table 1. Yield and agronomic characters of entries in the Taiwan soybean
regional yield trials, spring, summer and autumn, 1984. z 

Spring Summer Autumn 
Entry Yield DM Prot. Oil Yield DM Prot. Oil Yield DM Prot. Oil

(t/ha) ') ( ) (%) (t/ha) (%) (%)
AGS 129 2.67 113.9 39.2 23.6 2.61 100.6 41.2 23.3 2.73 89.7 38.6 22.7AGS 133 2.67 110.3 43.4 20.6 2.38 98.5 42.5 21.6 2.57 86.3 40.9 21.0AGS 157 2.52 119.7 39.4 22.7 2.43 105.7 41.7 22.0 2.63 93.7 36.6 22.3TARI 4 2.78 116.6 41.5 22.4 2.92 101.6 43.7 2.7022.0 89.3 41.0 21.3TARI 5 2.40 115.5 46.6 19.5 2.46 101.3 44.1 21.4 2.58 91.0 42.5
Hualien 69-7 
 2.68 110.6 437 21.7 2.38 104.5 42.9 22.2 2.44 85.7 

20.5 
41.7 21.0Hlualien 70-40 2.53 112.7 41.6 23.6 2.33 100.8 43.6 2.8822.5 89.0 41.4 21.7RM 178 2.64 112.8 43.8 22.8 2.21 101.5 43.0 22.5 2.88 88.3 42.3 21.4KS 1264 2.65 115.4 44.0 20.3 2.29 104.1 45.8 19.9 2.55 89.3 42.7 20.5KS 1266 2.66 100.2 41.2 20.6 2.44 99.9 21.642.3 2.62 89.7 39.3 20.7KS 8 2.85 116.5 42.6 20.5 2.47 103.9 45.0 19.7 2.R7 91.7 41.7 20.0R 50 2.27 116.2 44.6 21.9 2.26 101.0 44.6 20.8 2.43 91.0 42.0 20.5 

LSD(O.05) 0.20 n.s. n.s.
 
/DM= Days to maturity: Prot. protein. n.s. r .t signiticant. 

Table 2. Yield and agronomic characters of entries in the Taiwan soybean 
regional yield trial at AVRDC, spring and summer, 1985.z 

Springs Summerx

Entry Yield" 100-SW 
 DM Prot. Oil Yieodw 100-SW OM Prot. Oil 

(t/ (g) . (%) '(!{ha) (%) (t/h (g) (%) (%)AGS 129 3.71 a 22.5 126 37.2 23.9 3.27 abc 9914.1 40.1 25.5AGS 133 3.46 bcd 27.6 119 43.2 21.0 3.37 ab 15.8 43.299 22.0AGS 157 3.32 d 22.5 126 37.2 23.9 23.13.17 abc 15.6 106 40.1TARI 4 3.73 a 28.0 116 40.8 22.8 3.16 abc 16.4 99 43.3 22.8TARI 5 3.44 bcd 29.1 117 43.7 20.6 3.17 abc 16.5 101 45.0 21.3Hualien 69-7 3.23 d 27.2 114 42.6 20.8 2.63 d 17.0 97 43.3 21.8Hualien 70-40 3.38 cd 24.8 124 43.5 22.9 3.33 ab 16.9 104 43.4 23.7
PM 178 3.32 d 20.8 115 40.6 22.7 
 3.11 bc 9715.9 43.8 22.5KS 1264 3.42 cd 28.8 117 43.3 21.3 3.34 ab 20.3 102 46.2KS 1266 3.65 ab 28.5 114 39.8 20.5 
20.8 

3.43 a 16.2 99 42.4KS 8 3.60 abc 33.4 120 42.2 20.1 
21.7 

3.21 abc 19.0 104 45.2 20.1R 50 3.44 bcd 18.7 122 41.8 22.1 3.01 15.6c 99 44.8 21.4 

LSD(0.05) 0.20 1.50 2.30 0.62 0.38 0.25 0.88 1.04 0.59 0.36LSD(0.01) 0.27 2.01 3.08 0.83 0.51 0.33 1.17 1.39 0.79 0.48 
100-SW 1O-seed weight: DM . Days to maturity. vDate sownMay 1985. - 24 Jan. 1985; Date harvested = 17-30,'Date sown 16 July 1985' Date harvested 14-23 Oct. 1985. WYields having the same letterin each coluinin are not significantly different at the 5'% level according to Duncan's multiple range test. 

Materials and Methods 

One AVR')C line, one Kaohsiuntg DAIS line, one -tualien DAIS line. and one I'ARI line weretested against one local check in 24 locations in the district yield trial (DYT') in spring, summer, and 
atit(iuih 1984. 

Tlhe eXIpe ritent was ci ttd uctled in a ra l01ized C(impl ete hock design with three replications.
Plot size was 32 it x 37 i. Spacing hetween rows was 50 cot and between plants within the row was 15 cot in the spring and stimiter. and 10 cit in the autunin trials. 

http:LSD(0.01
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Results and Discussion 

In the 1984 spring trials two AVRI)C lines had yields lower than that ,'4check KS 8. but higher 
than that of check H115 (Table 31. In tile1984 summer trial AGS 129 and TARI 3 were tilebest 
yieldcrs. In autumn 1984 KS 8 was the lop yielder and AGS 12) bad the highest oil content. In all 
three trials pooled iogether AGS 129 (2.04 t/hal. KS 8 (2.04 t/ha), and KS 955 (2.01 I/ha) gave 
the best yields.
 

In spring 1985 at AVRI)C A(GS 129 \'ielded less than check KS 8, bul tile
diIlefrencs anong 
all entries were not signiicant ('Fable 4). In sulmer 1985 at AVRI)C AGS 129 gave an average yield 
157'X higher ihan thiat of the check and agaiin topped all entries in oil contenl. 

In view of its exceclent perflomance in tie 1982-1983 regional yield trials and in the 1984-1985 
district Irials, AGS 129 was registCrled as Kaohsin ng selection No. 10 on 4 ()ctober 1985. 

Conclusion 

In both regional arnd district trials. A(S 129 perlornied best. hence, was released as Kaohsitng 
selection No. 10. 

TaIe 3. Yield and agronomic characters of entries in the Taiwan soybean 
district trial in spring, summer, and autumn, 1984 z. 

Spring Summer Atitn 

Entry Yield DM Pint. Oil Yleld DM Prol. Oil Yield DM Prot. Oil 
(t/ha) 1%) (4,) (tlh) (%) (%) (i/Iha) (%) (%) 

AGS 129 198 ) 111.6 41.7 22.8 2.27 a 99.6 41.7 22.8 1.87 th 87.8 37.8 23.1 
KS 1058 2.031) 111.7 40.8 21.8 1.881) 98.0 40.8 21.8 2.07 a 86.8 394 20.7 
TARI 3 2.05 b 114.9 43.3 22 1 1.98 ab 95.6 433 22 1 1.821) 87.0 43.0 20.1 
KS 8 2.14 at 113.1 44.7 19.4 1.87 1) 102.0 44 7 19.4 2.10 a 897 41.6 20.7 
HLillieri 76-56 2.06 16 113.7 42.9 20.9 1.93 at) 990 42.9 20.9 1.11 6 86.2 42.8 20.2 
KS 955 2.04 1 10' 39.1 18.9 1.96 all 1008 39.1 21.4 2.03 a 85.8 -- 
R-72 1.57 c I . 10.3 223 - 
30104-1-1 2.48 a I 12.,j 2.0 20.9 1.77h 97.1 420 20.9 1.53 1) 87.5 40.4 20.5 
H 15 0.92 d 110.0 42.6 16.4 1.39c 94.0 46.8 17.9 -- -
Hualien No.1 241 a 110.3 - - 1.70 c 97.5 - - 0.62 c 86.0 - 

LSD(O.05) 0.421 0.31 0.21 
/DM - Days tino altiinty; Prot. protein. YielIs having tilesanme letter in each column are riot significantly 
different at the 5% level according to Duncan's rrultiple range test. 

Table 4. Yield and agonomic characters of entries in the Taiwan soybean 
district trial at AVRDC, spring and summer, 1985.' 

Springy SummerX 
Entry Yield 100-SW DM Prot. Oil Yieldw 100-SW DM Prot. jil 

(t/ha) (g) (03) (l) (t/ha) (g) (M) (%) 
AGS 129 3.27 21.0 121 38 5 24.5 2.74 a 15.6 97 42.0 24.8 
KS 1058 3.32 27.1 118 40.1 21.9 2.56 ab 17.0 97 43.2 21.8 
TARI 3 3.06 31.1 124 44.6 21.2 2.36 bc 15.9 99 46.2 21.0 
KS 8 3.28 34.8 118 42.4 20.2 2.40 bc 20.3 104 46.8 19.4 
Hualien 76-56 3.09 30.5 120 43.9 21.4 2.42 bc 18.6 99 45.9 21.5 
30104-1-1 3.49 31.9 121 40.6 21.0 2.29 c 16.5 99 44.1 20.6 

LSD(O.05) u.s. 1.60 1.81 0.82 0.63 0.21 1.58 - 0.85 0.54 
LSD(O.01) n.s. 2.27 2.58 1.17 0.89 0.30 2.24 - 1.21 0.76 
/100.SW 100.seed weight. DM (lays itorlatuntX: Prot Proteiu); ns. . not signifCiant. YDale sown = 
24 Jan. 1985. Date harvested - 2027 May 1985. Date sown 16 July 1985; Date harvested - 14.21 Oct. 
1985. Wyiel(s having the -nieletter in each coltiini are riot sigrrificantly (ifferent at the 5% level according 
to Duncans' multiple range test. 

http:LSD(O.01
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Mungbean Regional Yield Trials 

Introduction 

In cooperation with the 'ainan )istrict Agricultural Improvement Station (DAIS), regional yield
trials were conducted to evaluate AVRI)C promising lines in Chianan area. Taiwan. 

Material and Methods 

Seven AVRDC promising junglean lines were tested in regional yield trials against one local 
check in three locations (spring) and live locations (summer) in 1985. 

The experiment was conducted in a randomized complete block design with three replications.
Plot size was 26 ni x 31 ni.Spacing between rows was 50 cm and between plants within the row 
was 10) cn. Observations were made oilI number of'agronomic characters. 

Results and Discussion 

In the 1985 spring trial VC I168-li and VC 2764-A with yields of 2 t/ha each were the best 
yielders. VC 1647-li showed top uni lbrm maturity at first harvest (Table 5). In summer 1985 VC
2768-A gave a yield of 2.47 t/ha. which was 14'/ higher than that of the check, Tainan #3. 

The combined results of the 1985 trials showed VC 2768-A and VC I 168-B with average yields
which were, respectively, 6/i and 4 7 higher than that of the local check (Table 18). 

Conclusion 

T'rials in two seasons did not show any significant differences in yield among entries and between 
seasons. 

Table 5. Yields and agronomic characters of entries in the mungbean 
regional yield trials in spring and summer, 1985! 

Spring Summer
 
Entry Yield 1st Harv. DM Plant 
 L0-SW Yield 1st Harv. DM Plant 100-SW

(t/ha) (%) Ht. (cm) (g) (t/ha) (%) Ht. (cm) (g)

VC 1000-C 1.97 53.1 81.3 47.0 55.9 2.00 79.4 65.8 74.5 57.5

VC 1168-B 2.07 58.0 79.2 37.7 60.8 
 2.28 64.7 66.4 75.9 56.8
VC 1647-B 1.86 66.6 78.6 40.0 58.3 1.95 80.9 63.0 70.3 56.8
VC 2530-C 1.93 49.8 80.7 42.9 60.1 1.92 89.4 64.9 76.6 56.9VC 2572-A 1.93 43.2 81.6 46.9 65.2 2.05 56.3 66.1 83.S 54.8VC 2764-A 2.04 56.1 80.7 49.3 62.5 2.21 69.5 66.2 8S. 58.6
VC 2768-A 1.93 52.6 79.1 39.4 64.7 2.46 61.1 66.3 79.4 62.5
Tainan No.3 2.00 58.1 79.3 44.3 58.8 2.16 81.1 66.6 78.7 57.1 

LSD(O.05) u.s. 0.87 n.s. 17.10
LSD(0.0 1) n.s. 1.20 n.s. n.s. 
ZDM = clay, to maturity plant ht. plant height; 1O0-SW = 100-seed weight: n.s. = not significant. 

Regional Yield Trials for Chinese Cabbage 

Introduction 

In cooperation with a number of "l'aiwan District Agricultural Stations, regional yield trials were
conducted to evaluate AVRDC promising Chinese cabbage in major production areas. 

http:LSD(O.05
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Materials and Methods 

Three AVRI)C proiising Chinese cabbage lines were tested against ASVE"G No. I and one local 
check in eight loc;itions for the regional yield trials (CCRYT) in sunmmcr 1985. 

The ex[ eriiiient WAs conducted in a randonized coniplete block design with four replications. 
Plot size wats IX in x 27.3 in. Spa2 ing was 75 cm between row, and at 35 cii between plants within 
[tie row. 

Results and Discussion 

In the stilnier 1985 trials AVRIC 82-46 and ASVFG No. I gave the highest average yields 
of 38.58 t/lha and 38.4 ) t/ha, respectively, which were 16'/, higher than that of ihe local check, but 
tile differences among all entries wcre not significant (Table 6). 

In the Irial. iost farmers preferred AVRI)C 82-156 because its rilatri type and head shape are 
similar to the native cullivar Chang-puh. AVRI)C 82-156 also had firmer heads and higher and more 
unifOrin yields. Taiclung DAIS will submit A VRI)C 82-156 to the Seed Comnmittce for name 
designation Mid registration in July 1986. 

Conclusion 

AVRDC 82-156 will be suhtliitted to the Seed Committce for release because of its similarity 
ill p1lant type aind head shape to 'Chang-Pui' and its advantagcs in yield and head filrm ness. 

Table 6. Yields of entries in the Taiwan Chinese cabbage 
regional yield trials, summer 1935. 

Yield (t/ha) 
Entry Hualien Tainan Kaohsiung Mean Index 

DAIS (Fenglin) DAIS (Tungshis) DAIS (Luchu) 
AVRDC 82-46 34.43 a 41.39 ab 39.93 a 38.58 116 
AVRDC 82-156 32.84 a 39.41 ab 38.63 a 36.96 111 
AVRDC 82-157 32.08 a 40.86 ab 32.63 b 35.19 106 
ASVEG No.! 34.27 a 48.98 a 32.21 b 38.49 116 
Nan TZU No.2 25.96 b 35.00 b 38.65 a 33.20 100 

LSD(O.05)' 3.986 13.994 4.440 n.s. 
LSD(O.0 1)" 5.589 19.621 6.749 n.s. 

In.S riot sigrlfiCillit. 

Regional Yield Trials for Processing Tomato 

Introduction 

Regional Yield trials were conducled in cooperation with the Taina )istrict Agriculture 
Imp1rovenlclt Station to evahlte pronmising AVRI)C lines in Chianan area. 

Materials and Metiods 

Three AVRI)C F I hybrid pr cessing toIt1at Ih lines were tel aga insf "lainai #2 and TK 70 i, 
three localions in late stumner. Iall, and wintter. 

Tile experilnicit was coiirdItetcd in a raidonized contlletc block design with fouir replications. 
Plot size was 40.5 mix 33.5 in. Spacing was 1.5 tn between rows and at 0.4 in between plants within 
the row. 
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Results and Discussion 

In the 1984 late suniner trial, PT 862 and TM 103 gr.ve tilehighest average yie!ds of"38.95 t/ha
and 38.87 t/hia, respectively vhich were 79</, and 787, higher than that of*the local elick (Table
7). hi the 	falltrial TM 103 gave tie hi hest yield (75.15 t/ha) which was 15% higher than that of 
TK 70. In the w\intcr trial TNI 103 (90.54 '/hai was again the best yielder.

hi all the three-scason trials. TNI 103 was the top yielder. Based lainly on yield and fruit 
appearance. it waS included again in the recional yield trials of 1985. 

In the 1985 late sunier trial, PT 3027 gave tilehighest yield of 23.52 t/ha, Which was higher
by about I,014'' lested salnples were senl ItMr processing.than TK 70 (Table 8). All tile to factories 
According to IhrllPduci analysis of' President E'lnterprises Corp., the processing quality of PT 3027 
for canncd whole tolmaloes and sliced toliatoes are acceptable. 

Conclusion 

l'ainan DAIS Will submlit PT 3027 to the Seed Colnnuittee for release in November 1986. 

Table 7. 	Yield and horticultural characters of entries in the Taiwan processing tcmato 
regional yield trials in late summer, autumn, and winter, 19 8 4 -8 5 .z 

SUinler 	 Autumn Winter
 
Entry Yield Y 

FS Yield y 
Yield5 
.Endex..FS Index -FSIt//a) It/~h()MIndex DM )Index DM (g)


TM 103 38.87 a 178 108.6 69.7 75.15 a 115 112.3 637 90.54 122 
 122.8 86.7

PT 858 35.95 a 165 109.3 84.8 72.41 ab) 111 113.3 88.1 84.69 114 
 120.9 110.7PT 862 38.95 a 	 179 106.4 71.6 68.00 abc 104 112.9 74.7 85.87 116 122.0 103.1TK 70 2181 100 1160 676 65.36 bc t00 115.7 66.7 74.21 100 125.1 100.6Tainan No.2 21.90 1) 101 126.9 76.4 6005 c 92 118.6 75.6 70.04 94 126.0 100.1
 
LSD(O.05) 4.43 
 9.16
 
LSD(O.0 1) n.s.
 
"DM . days to maturity; FS fruit not significanit.siwe, iis. VYields having the same letter in each column
 
are inot signifiCantly differeit at the 5". level according to Diincan's initiple range test.
 

Table 8. 	Yield and horticultural characters of entries inthe Taiwan processing 
tomato regional yield trial, late summer 1985-86.z 

Yield In Days to Fruit Soluble Titratable Hunter 
Entry (t/ta) Index Maturity Size (g) pH Solids ('Brix) Acidity (%) Color (%)

TM 103 15.42 b 731 72 49.9 4.09 5.08 0.413 2.06
PT 1600 12.57 c 59) 84 51.4 4.30 5.85 0.358 2.65PT 3027 23.51 a 1114 72 52.6 4.07 4.82 0.378 2.44 
TK 70' 2.11 d 100 94 55.7 - -
Tainan No. 2' 1.58 (1 75 94 51.1 -.. 

LSD(O.05)- 2.71 - n.s. 
LSD(O.01) 3.94 
/Date sown 10 July. date trailantes l . . 6 August; (fate harvested = 16 October to 7 November 1985. YYieldsh.Vig the same letter imeach cluli are not significantly (iffer, at til5% level according to Duncan's multiple
ra ige test. 'Inthe firs, ai( seccillo l harvests no fruits were harvested for quality analysis. Wn.s. = not 
signriicarnt 

Regional Yield Trial for Fresh Market Tomato 

Introduction 

Regional 	yield trials were conductcd incooperation with the District AgricultureIhprovement
Stations (DAIS) and the 'lI'a\iwan Seed Iliproverient lindPropigat ion Station ('SIPS) to evaluate
AVRI)C and TSIPS pronising lines in the highland (elevation above sea level 500 to 800 Itt). 

http:LSD(O.01
http:LSD(O.05
http:LSD(O.05
http:of"38.95
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Materials and Methods 

Four AVRI)C pro 
 isiig toinato ilines Ior the fresh market and Iour iniproved lines from '1'SIPS 
were tested against I'SIPS #1and cv. Known You 301 in six locations in the summer regional yield
trial (FMTRYT)in i 1985. 

The exsper ilnenl was innt C(ondu.icted a randoinied complete block design with four replicationis.
Plot size was 32 inl x 33 ill.Spacing was 75 ci between rows and 50 cin within the row. 

Results and Discussion 

P" 774 gave tihe best average yield of 49.6 t/ha. which was 18 1/ higher than that of 'SIPS No. I,
but fruitcolor %\"Isot uniiorn. and so. it cannot be accepted by tileTaiwanl fresh inarket. Also,
bacterial wiIt stlsceplibility was 4X'N (Table 9). 

Conclusion 

Since results were not sat isl'ing. AVRI)C priniising liues will have to be re-evaluated next 
stilitiner'. 

Table 9. Yield and horticultural characters of entries in the Taiwan regional
yield trial for fresh market tomato in summer 1985. 

Yill (i/hli) fr... Irunt Froit Bacterial' 
Entry SlIlIcliong1 RS Pili R S Hlialirhi I.SIPS MWrl Index Shapie S17iiShoulder Wilt 

Chng Ymiigi rig. Ychla Ilsiiy, uAIS fiisr - Iudex (g) Color (%) . . .. ........ , hh -- - - (SII), o)
 
CI 5915.2060,1 33 6 tic 
 105,2 ni 


22-0
 
1 9 ,; 111i 34 9 ai 6(94 281 39 7 ibc 95 (189 Unifoi 29 

1'T 1722 24 8 de 15 .1 22 9 c 3 13 h 19 8 1 ') 32 (iIb(: 78 0 H( 1,421 Uiilnformo 83
PI 77,1 ,116 a ,18 8 )1)( 286 11 1153 496 1 0 G1 13 1 ,i (118 10(1)3 Unifirm 48
1 778 3 1 hc 47 :1 2 h 291)Ii ,1 200 3I :) h 8 9 084i, 
 1004 Uniforiii1 48) )
CB 6 1 ', 3 (;v ,18 1 2: 7: 38 ,1 (1 12 9 31 ; 83 14 7 Dk gr 458h( 0911


C 6-13 ,61 lindi 8 F c 56 :,!) 31i2 75 121 1Dk 19
223 1  6 . 0 98 gin
Cl8 1 :i()l01.1(d,, ) 1i6( 17 3 1 5: 1 28! 31 (c 7(6 098 108 7 Dk gin 24
 
I SIPS No 1 31) 1 .0, 53 16 30I i 
 h2 68 1 ')(68 .11 1) iic 10001)(1 1356 Ok girn i8inriowiYou 301 24 1 W , ' G5 43 1 ih 10.1 091 1128 Dk grn 100 

ISD(O 05) 7 45 , 1)61 5 27 1005
 
LSD(O 0 1) 1027 2607 i18 - is
 

/the Plh 13S aridI SIPS trials wo n ivirw et oiily i S lmt siginifncini 

Regional Yield Trials for Vegetable Soybean 

Introduction 

With Kaohsiutin DAIS aid 'ITaichung DAIS,AVRI)C conducted regional yield trials in major 
production areas to evaluate proinising AVRDC lines. 

Materials and Methods 

Six AVRI)( pronltising vegclablcs soybean liles were tested against two local cullivars. 205 (TzuZu
No ku) and Rvokkoh, in six locations inl locations iinsuiinier.spring and three 


'hie experinienl was conduced 
 in a randomized coiplete block design with five replications.
Plot size was 20 in \ 34 in. Spacing was 5(1 cit between rows and at 10 cm between plaits within 
the row. 

Results ant Oiscussion 

the 1985 spitng irial, AGS 
wa., 47'W' higher than c\. 205. For nitarketltle yield AGS 292 was the hst yielder in the Kaohsitng 
DAIS trial (Table 10). 

Ini 19t)gave the highest average total plant yield of 28.89 t/ha, which 
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In the 1985 summer trial, AGS 295 and AGS 292 g.vc die higest ai'enge yields of 15.75 t/ha 
and 15.38 t/ha, respcctively, which were 14'/ and 12 (,%hijer 1han that of the local check. AGS 
292 again gave the highest marketable yield in the Kaohsiung DAIS trials. 

In the pooled Kaolhsiung DAIS and AVRDC trials, AGS '90 gave the best two- and three-pod 
yields of 6.70 t/ha. but the percentage oft qualified pods (pod width = 1.3 cm and pod length = 

4.5 cm) was lower. AGS 292 was the second best yielder, the smallest regressiol coefficient (b = 1.02, 
r- = 0.85), which means that this line is a stable one (Table II and Fig. I). 

In the testing and grading tria! at the Kaohsiung DAIS, AGS 292 showed a quality similar to 
cv. 2)5 (Table 12). 

Conclusion 

Kaolhsiung DAIS will submit AGS 292 to the Seed Comnittee tor release in April 1986. 

Table 10. Yields and horticultural characters of entries In the Taiwan vegetable 
soybean regional yield trials in spring and summer, 1985.z 

Spring Summer 

Entry Yield' Index MY MP No. DM Yield y InaeA MY MP No. DM 
(t/ha) (t/ha) (515 g) ((lha) (t/ha) (515 g) 

AGS 190 28.89 a 147 5.17 221 9i 12.96 94 5.67 227 80 
AGS 291 20.01 b 102 5.12 141 82 7.55 55 0.97 184 75 
AGS 292 21.16 b 108 1.24 154 75 15.38 112 6.35 182 68 
AG$ 293 19.94 b 101 4.70 156 82 13.93 101 2.94 188 73 
AGS 294 20.87 b 106 5.32 160 80 14.23 103 5.16 201 69 
AGS 295 19.81 b 101 4.84 157 78 15.75 114 6.29 210 70 
205 19.67 b 100 4.92 160 83 13.78 100 5.53 222 74 
Ryokkon 21.45 b 109 5.08 157 78 13.8z 101 4.00 188 72 

LSD (0.35) 3.45 n.s.
 
I M- = marketable yield in Kaohsiung DAIS: M13 no - marketable poe nr, DM = days to maturity; n.s. = not
 

significant. YYields having the same lett Jr in each column are not significantly different at the 5% level 

Table 11. Two- and three-pad yields (t/ha) of entries in the Taiwan vegetable 
soybean tegional yield trials in spring a.d summer, 1985. 

Spring Summer MeanEntry... . . . 
_sirp i Kaohsu Likang AVRDC' Chutien AVRDC z 

AGS 190 7.79 a 3.43 6.04 5.95 a 5.84 11.13 a 6.70 
AGS 291 4.05 b 4.10 6.78 0.81 e 0.77 6.46 d 3.83 
AGS 292 7 87 a 4.04 6.91 3.69 c 4.95 9.84 ab 6.22 
AGS 293 3.79 b 4.63 6.02 1.21 de 2.17 8.78 bc 4.43 
AGS 294 4.78 b 5.24 6.53 4 89 b 4.26 9.30 bc 5.83 
AGS 295 4.50 b 4.0? 5.67 1.82 d 4.37 8.15 c 4.84 
205 5.39 b 4.90 6.26 3.34 c 4.30 9.56 bc 5.63 
3yckkoh 4.25 b 4.09 6.35 1.50 de 3.12 9.06 bc 4.73 

LSD (0 .0 5 )y 1 56 n.s. n.s. 0.88 1.24 1.42 
LSD (0.01) 2.13 1.20 1.69 193 
ZYields having the same letter ineach column arc not significantiy different at the 5% !evel according to Duncan's 

multiple range test. Yn.s. = not significant. 
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Table 12. Promising vegetable soybean entries according to pod 
and seed characters and taste, DAIS, 1985. 

Pod Seed Taste
Entry Mean 

shape color size firmness sweetness tasting 
AGS 291 2.2 2.2 3.1 2.7 3.0 3.2 2.7 
AGS 292 3.1 3.5 3.3 3.1 3.1 3.0 3.2 
AGS 293 2.1 2.1 2.9 2.6 2.6 2.6 2.5 
Yukinoshita 3.5 3.9 3.2 2.9 2.9 3.1 3.3 
205 3.3 3.5 2.9 3.2 3.1 3.2 3.2 
Ryokkoh 2.4 2.1 3.3 2.2 2.9 2.9 2.6 
ZRating scores 4 Excellent. 3 Good, 2 - Fair, 1 - Poor. Average of 30 persons tasting. 

20 

0) E 
. 1.6 

0 Ryokkoh o 
12 N C0 ,AGS2 

( 2051ck)AGS 190 
In 08Y 

0.4 Fig. 1.
 
The relationship of pod yield (with 2 and 3 seeds) 

0 ,and stability of eight vegetable soybean entries 
3 4 5 6 7 grown at different locations in spring and summer 

Yield of Pods with 2 and 3 Seeds(t/ho) 1985. 

Regional Yield Trials for Sweet Potato 

Introduction 

In cooperation with District Agriculture Improvement Stations (DAIS), AVRDC conducted regional 
yield trials to evaluate AVRDC pronising lines in the Taiwan sweet potato production areas. 

Materials and Methods 

Five AVRDC promising sweet potalo lines were tested against three lines from Chiayi Agriculture 
Experiment Station in three locations in spring and four locations in summer. 

The experiment was conducted in a randomized complete block design with six replications. Plot 
size was 28 in x 38 ii. Spacing was I in between rows and at 25 cm between plants within the row. 

Results and Discussion 

In the spring 1985 trial, CN 1232-9 with an average yield or 28.77 t/ha was considered the best 
yielder (Table 13). In the summer 1985 trial all tested lines yielded less than the local check TN 66, 
but the differences among all entries were not significant. 

In the two trials pooled together, CN 1232-9 gave the highest average yield of 22.7 t/ha, which 
was 14/,higher than that of TN 66. 

In the combined 1984 and 1985 trials, CN 1232-9 had the highest yield with a smallest regression 
coefficient (b= 1.09) and the largest possible coefficient of deternination (r2 = 0.80) (Fig. 2). It 
means that this entry is a stable line. 

Conclusion 

CN 1232-9 will be included again in the 1986-1987 regional yield trials. 
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or 	0 , L , , stability of eight sweet potato entries grown in14 15 16 17 18 1920 21 22 23 different locations and seasons, 1984-85.

Marketable Root Yield (/ha) 



AVRDC-Thailand Outreach Program 

Chinese Cabbage Varietal Trials, 1982-85 

Introduction 

From 1982 through 1985, twelve successive varietal trials on Chinese cabbage were conducted 
at the TOP/AVRDC experimental field at Kamphaeng Saen site ol the Kasetsart University. Not all 
trials had identical and complete sets of varieties, as therc were some that differed in variety o. in 
quantity of seeds. In addition, some varieties had poor stands due to low germination rates. The 12 
trials covered each montlz of the year in order to determine Chinese cabbage response to different 
planting dates (Fig. 1). 

J F M A M J J A S 0 N D 
1982 1 

2 

1983 3 

5 
6 

01984 7
8 

10
 
I11
 

1985 12 

J F M A M J J A S 0 N D 
Month 

Fig. 1. Chinese cabbage trials of the Thailand Outreach
 
Program/Kamphaeng Saen, 1982-85.
 

Materials and Methods 

The trials comprised 16 hybrids and 15 open-pollinated Chinese cabbage varieties from AVRDC 
and one or two commercial vrieties as checks. Each trial was carried out in a randomized complete
block design with three rep.ications. Plot size was 1.5 x 4.8 in, except in the last two trials which 
consisted of five top-yielding varieties with good horticultural characters. Plot size wai doubled and 
plant population increased to ensure a meaningful yield data. 
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The Thais prefer Chinese cabbage with a long, cylindrical, hairless head which is not too firm.
High-yielding AVRDC varieties which perlorm well throughout all seasons and possess these characters 
were chosen for thc' large-scale trials. 

Results and Discussion 

The commercial variety Elephant Brand yielded as well as the heat-toleraqt varieties from AVRDC,but as soon as the temperature reached 35"C in summer, its yield dropped Irastically because of its
inability to form head (Table 1). However, this high temperature in the lieod had little effect on the 
yielding ability of' the heat-tolerant Chinese cabbage varieties. 

Five best lines froti AVRDC prducced vields Iii,,er than that of the commercial variety. These
lines were Hybrid #80-12, Hybrid #62 Hybrid #8!44, 77M(2)-25, and 77N492/3)-46. Hybrid #62 
gave the highest average yield, bul its head is round ari1 has some leaf hair. As a matter of fact,
all these cultivars, except Hybrid #8144, had a rather round head shape. Hybrid #8144. towever, 
was susceptible to soft rot in the field. 

Table 1. Average yield (t/ha) of Chinese cabbage in different 
seasons at TOP/KPS, 1982-1984.' 

Varieties Summer Rainy Cool(March-June) (July-October) (Novcnber-February) 
Hy.#80-12 11.4 a 13.1 19.9
Hyb#62 13.4 a 12.9 22.3 
77M(2)-25 12.8 a 13.4 17.4
77M(2/3)-46 12.3 a 10.2 18.4
Elephant Br. (Ck) 7.3 b 10.3 18.9 
LDS 5% NSy* NSy 

zThailand Outreach Prograrn/Kamphaeng Saen.
 
YNS = not significantly different.
 

Conclusion 

Five heat-tolerant AVRDC Chinese cabbage varieties gave higher yields than the commercial
 
cultivar. especially in the summer season. However, the horticultural characters of these varieties

need to be further improved, or the eating habits of the Thai people changed.
 

Insecticide Control of Diamondback Moth and
 
Cabbage Center Grub
 

Introduction 

Diamondback moth (Plltella.vlos'tella L.) and cabbage center grub (Helh/a u/a/is F.) are the 
most serious insect pests on Chinese cabbage and other cruciferouF crops in Thailand. This study
aimed to determine the insecticides that can effectively control them, and at the same time leave a 
minimum residue oii Chinese cabbage. 

Materials and Methods 

This was conducted at the TOP/KPS field in 1984. Eight applications of several insecticides were
sprayed every five days after transplanting. The number of each kind of larva was counted four times 
at 30, 40, 50, and 60 days after sowing. 
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Results and Discussion 

Based on the results ofl'his experiment, the following insecticides and their application rates for 
the control of these two insect pests in Chinese cabbage are recommended: 

For the diamondback nioth: 

I. TelluhenIZuron 0.005% 
2. B.thuringiensis 20 cc/201 liters 
3. Triflunuron 0.0375% 

For the cabbage center grub: 

I. Teflubenzuron 0.005% 
2. Triflumuron 0.0375% 
3. KIC 0. 1% 

Varietal Trial on Grain Soybean 

Introdiction 

Several higlh-yielding AVRDC lines from previous studies were tested at TOP/ Kamphaeng Saen 
in iW8g4-85. 

Materials and Methods 

A randomized complete block design with fbur replications was used for this trial. Plot size occupied 
eight rows 5 in long with a spacing of 50 cm between rows and 8 cm between planis. 

Results and Discussion 

Local check cultivar SJ.5 gave the highest yield of 1.9 t/ha, but it was infected by downy mildew 
(Table 2.) AGS 154, AGS 129, and AGS 58 had lower yields than the check cultivar; however, they 
were all resistant to downy mildew. The unuwual drought which occurred at flowering stage isbelieved 
to have contributed to the low yield and short stems of soybean plants obtained from this trial. 

Table 2. Yield and other agronomic characters of SJ. 5 and AVRDC lines 
at Thailand Outreach Program/Kamphaeng Saen, 1984-85. 

Lines Yield Plant Days to 100-seed Downy Mildew 
(t/ha) Height (cm) Maturity (days) Wt (g) Scorez 

AGS 58 1.66 35.1 81 17.1 0 
AGS 129 1.66 46.3 81 14.0 0 
AGS 154 1.85 696 81 10.4 0 
SJ.5 (Ck) 1.90 54.2 81 15.0 2 

ZScore based on disease incidence: 0 = none to 5 = serious. 

Conclusion 

Although the local check gave the highest yield, it was vulnerable to downy mildew. 

Varietal Observation on Vegetable Soybean 

Vegetable soybean has not been popularized nor has any special variety been selected to be grown 
in Thailand. Thai farmers usually harvest the green pods of the grain-type s,;ybean and use them 
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as vegetable soybean. Last year. we received only a token amount of vegetable soybean seeds from 
AVRDC. They were planted without replication in our field I'r observation purposes. Some agrononlic
data of these soybean lines were collected throughout tie growing season and are listed in Table 3. 

Table 3. Some characteristics of the AVRDC vegetable soyteans 
observed in the 1985 growing season at Thailand Outreach 

Program/Kamphaeng Saen field. 
Soybean Pod Yield Days to Plant Height No. of 
Varieties (t/ha) Hai oest (cm) Pods/kg 

7A
G 3213 13.9 30.9 312
G 2057 13.8 62 33.9 441 
G 5487 12.8 68 32.4 378 
G 7856 11.9 74 39.1 378 
G 6421 11.1 68 49.4 472 
G 7321 11.0 74 
 37.1 350 
G 6466 10.6 74 34.3 388 
G 5463 9.9 74 27.4 454 
G 6318 6.8 74 27.6 425 
G 6852 5.9 74 27.7 360 
G 10134 5.3 74 36.6 255 

Mungbean Varietal Trials 

Seventeen experimental trials to determine mungbean yield and other horticultural characters were 
conducted from 1982 to 1984 in Thailand with 9 cultivars and I I breeding lines from AVRDC. These 
trials were conducted not only at the TOP!KPS field, bul also 11Suwan Farm (Thailand National 
Corn and Sorghum Research Center) and other research stations in Thailand. 

AVRDC niungbean varieties, VC 1973-A and VC 2778-A. were found to be the most stable and 
higli-yielding lines willi some better agronoinical characters than the current Thai national cultivar,
Uthong #1which is highly susceptible both to Cercospora leaf spot (CLS) and powdery mildew (PM)
(Table 4). Its canopy is too big and it lodges easily. VC 1973-A and VC 2778-A demonstrated higher
resistance to both CLS and PM. Thev have the same seced type and sced weight as Uthong #1,but
 
they have a smaller canopy with the pod clustered up high to facilitate harvesting.
 

Table 4. Agronomic characteristics of mungbean cultivars VC 1973-A and
 
VC 2778-A as compared with the Thai national cultivar Uthong #1.
 
Traits No. of Trials VC 1973-A VC 2778-A Uthong 1 (Ck) 

Yield (kg/ha) 17 1246.0 1130.0 936.0 
100-seed wt (g) 16 66.3 65.8 65.3 
Disease response z 

Leaf spot 7 2.7 2.3 3.2 
Powdery mildew 3 2.9 1.8 4.4
 

ZDisease score: 1 = resistant to 5 = susceptible.
 

The Thai Department of Agricultural Extension has also been testing those two lines against Uthong
#1 in the farmers' fields since 1984. Both of these AVRDC niiingbean lines are prelerred to Uthong
31 by the Thai farmers, and the deniand for their seeds is high.

New VC 1973-A and VC 2778-A secds were released by the government and private agencies 
to farmers tinder the nanws of cvs. Kanphacng Saen I and Kaiphaeng Saen 2, respectively. 
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SweEt Potato Germplasm Collection 

One of the biggest sweet potato germplasmn collections in Thailand is maintained at TOP/KPS 
fields. There are 48 sweet potato lines with 40 lines obtained from AVRDC, two lines from China, 
and six lines from Thailand. These lines were apportioned to other research institutes, such as Pakchong 
Research Station and Khon Kacn University in the Northeast part of Thailand, for research and storing 
in order to unsure their future survival. 

Sweet Potato Yield Trial 

Introduction 

Sweet potato varietal trials were conducted at TOP/KPS from 1982 to 1984. 

Materials and Methods 

A randomized complete block desigr with three replications, four to six rows/plot, and 12 
plants/r Jw was adopted in these varietal trials. Each trial used 'Ungbuay' as local check cultivar. 

Results and Discussion 

Higher yields were obtained in the dry season than in the rainy season where only , few or no 
roots at all were formed because of excessive soi! moisture. The AVRDC sweet potato lines gave 
better yields than the local check cultivar, but their root texture and other characters varied much 
(T ,ble 5). Research on sweet potato products for use as aninal feed, starch, etc. has not been initiated 
in Thailand. 

Table 5. Sweet potaio yield (t/ha) obtained from trials at
 
AVRDC-Thailand Outreach Prugram/Kamphaen Saen.
 

Lines 1983 1984
 
CN 1219-1 - 19.0 
CN 1028-15 17.3 18.7 
PC #9 22.6 18.5 
AIS 0122-2 21.2 13.7 
Ungbuay (Ck) 12.4 13.4 

Conclusion 

AVRDC sweet potato cultivars outyielded the local checks. 

Effect of Plant Density on Sweet Potato Yield 

Introduction 

Plant population is one of the factors that affect the yield of sweet potato. The best spacing for 
this crop is still being researched. 

Materials and Methods 

Spacing between rows was constant at 75 cm, but varies within rows at 15, 30, 40, and 60 cm. 
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Results and Discussion 

Sweet potato cultivar AIS 0122-2 respotided to difTerent plant densities. At 75 x 15 cm root size,top weight. and yiel per plant decreas'd, hut total root yield and number of roots per plant increased.The optiriImu pla.1,t density which gave the niaximnm root yield (17.2 t/ha) and an acceptable root 
size (70 g)was 75 x 30 cin. 

Conclusion 

Optinimln plant denw.ity was at a spacing of 75 x 30 can. 

Evaluation of Heat-To~erant Tomato Varieties 

Small-fruited tonIMat \ .arictics %Ili 'hiare tolerant to heat and resistan to bacerial wilt were testedin all seasons at the T(OPiKPS fieILs roai 1983 throu h 194.All C 104 lines sho,,,cai poor aw,,mlabilitV to lKI'S conditions and gave lower yields than somelines td CL. 1131. 143 0 10Iron, iie trials of ad Seasons, (I. - - -3-0 1-10 had the highest averageniark,.Iable yield whicl was somewhat better than hait of SVRI)(' 4. SVRI)C 4 was adopted in diflerent 
parts (ofThailal- I as the best frtLit-scling varietv.

Thais arc used to nonerackirig tommatoes with simall fruit size, pink color, ovate to pear shape,and little hirrness. The long-preferrcd local tomato cultivar Seeda possesses all these Thai marketable 
qualities whicli the AVI)C heat lolcrant tomatoes do riot have. 

Performance Trials of Table and Processing Tomatoes 

New AVRDC tomato brecdI:a2 lines. Cl. 5915-1361)4-1-0. Cl, 5915-2331)4-3-1-0, CL5915-37 !)4- 1-2-0. and Cl. 5915-2061)4-2-4-0 with some degree of heat tolerance and bigger fruitsize were tested during the off-season, While tle anaxianuri and mininmuln temperatures at fruit-setting
period was 33.0)" and 23.7 C. respectively.

The AVRI)C heat-tolerant toralito lines are both determinate and indeterminate types. Their fruitweights ranged between 31 to 78 g'which were higher than those of the local checks Seeda (22 g)and SVRI)C' 4 (23 g). Al varietieN. excepi Seeda (7 t/ha) and CI 5915-2061)4.-2-4-0 (9.8 t/ha) had
Ihigher vields ranging from 17.2 t/lia (SVRI)C 4)to 14.2 t/ha.Both Cl, 5915-1361)4-1-() and Cl, 5915-2231)4-3-I -0are new breeding detern iriate tomato which gave better yield and fruil size than heat-toleranlt culltivar SVRI)C 4 and check cultivar Seeda. 

Trial on F1 Hybrid Processing Tomato 

In 1984, a number of PT lines and FI hybrid torniatoes for processing were tested three timesat the TOP/KPS field. Lines PT 862, PT 867. PT 897, PT 912, PT 913, PT 1017, and TM 103produced higher yields ill all seasons than VF 134-1-2 which supplies the largest amiount of processin,
tonlto fJrlactory tUse ill Thailand. 

Tomat oes for processing are tn~nallgrown in 1,300 to 2,200 hiain the north and northeast of'Thailand (Irinrig October to Decemiber. Average yield isabout 15 t/ha. The length oftlie taoniato growingperiod is iited by teIIIperature and the availability of heat-sensitive tornato varieties. The producationperiodi might he extended to at least three to four rihonls with tomatoes that carry sonic degree of
heat tolerance. 

The eCarly-scaso I trial of processing tornato was conducted at T)P/KPS field froii Septemberto December 1985 when the night teiiperature at frua it selling was higher than 23'C. PT 1017 (12.2
,/ 1(3 (1( t/ha)ha) and TM gave much better yields over the check VF 134-1-2 (1 t/ha). Althonrghthese two lines performed better in yield, their fruit qualities have yet tar be tested further. 
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TM 103 might be planted in e-arly or late season to reduce the risk of poor setting due to high 
temperature during season-turning period. 

Weed Control 

The major problem in tomato production is costl hand weeding and, so, several herbicides were 
studied. Results showed that inetribuiin 0.5 kg (a.i. / ha still proved to be the best pre- and post
emnergence herbicide for tomato. The serious weed speC~ies 7found inthe TOP fields were ianthe0ma 
/iorI/a t-.st 1riu)i. ]iuhiis and I.'Chillohl oha'o ulm1l1.A1iiiu I spiliu.s 

Fertilizer Rate and Application for Tomato 

In TOP fields, the soil is sandy and silt, loam with poor organic matter. ['he optinun rate and 
tinie of fertilizer application for toliato are recorrrruended below: 

I)ays after Kind of' Rate 
"ransplaifiti fig Fertifiz.er (kg/ha) 

basal 15-15-15 200 
7 21 -0-0 375 

25-3() 15-15-15 200 
50 21-0-0 200 

Effect of Plant Density on Tomato Yield 

Different spacings between plants and a fixed spacing between rows were used (Table 6). Yields 
between Tainan Sel. #2 and Seeda were significantly diflferent front each other. Yields gradually
increased with closer spacings and was highest at the spacing between plants of 10 x 30 cia. Fruit 
we ight was not significantlv different arnong treatierits. 

Table 6. Effect of plant spacing on number of fruits per plant, fruit weight, and 
yield of Tainan Sel. #2 and Seeda tomatoes. 

Spacing between No. of Fruits/Plant Fruit Wt Yield (t/ha) 
Rows Plants Seeda TN Sel. #2 Seeda TN Sel. #2 Seeda TN Sel. #2 
100 30 26.3 14.3 18.7 71 17.5 33.5
100 40 26.2 17.5 20.3 69 14.4 29.8
100 50 29.9 18.1 20.6 76 13.0 27.3
100 60 37.4 21.1 20.1 73 12.9 25.6
100 75 34.9 17.8 19.5 78 9.3 18.3
LSD .05 NS NS NS NS 3.4 5.78 

ZNS = not significantly different. 

Effect of Staking and Mulching on Tomato Yield 

Introduction 

T1"o
increase yield is a major objective of any crop-irniprovernent program. This may he achieved 
not only through breeding aitied at improving crop yield, but also through research to develop improved
cultivation methods. One way to increase marketable tonato yield is by reducing fruit rot. 

http:Fertifiz.er
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Materials and Methods 

Staking and stecondary rice-straw mulching were conducted in the rainy season by using SVRDC 
4 cultivars which are soft and sniall in fruit size. 

Results and Discussion 

Application of " secondary rice straw mulch at 4(1 days after transplanting was found the most
effective method of redLucing fruit rot (Table 7). Shorter harvesting intervals (two harvestings every
six days) also produccd better yields. Staking tomatoes with bamboo sticks 20 days after transplanting
kept the tomato plants from the ground and resulted in significantly higher yields than the tomatoes 
without support. 

Table 7. Effect of staking and mulching on yield and fruit rot 
of tuonato cultivar SVRDC at AVRDC-Thailand Outreach 

Program/Kamphaen Saen.! 
Cultivation 
Method 

Harvest Interval 
(days) 

Marketable 
Yield (t/ha) 

Fruit Rot 
(%) 

Staking 6 42.2 b 25.5 a 

Mulching 
3 
6 

45.5 a 
35.2 c 

13.8 b 
22.6 ab 

Control 
3 
6 

37.9 bc 
31.7 c 

12.2 b 
26.0 a 

3 38.3 bc 18.5 ab 
ZMeans within a column followed by the same letter are not significantly different at the 5%
level by Duncan's multiple range test. 

Conclusion 

Mulching, staking, and shorter harve;t intervals resulted in better tonmato yield. 

Breeding for Heat Tolerance in Processing Tomato 

A tomato-improvement program had been started since 1983 to introduce heat tolerance to the 
local processing tomatoes by crossing. The limiting factors for generation advance at Kamphaeng
Saen are the prevalence of severe tomato yellow leaf curl and high night temperatures of over 24°C 
in summer time. As a result, few or no seed set in the summer season was observed. 

A few tomato seeds of processing tomatoes resistant to yellow leaf curl were obtained from AVRDC 
and crossed with the heat-tolerant toriato varieties. The degree of heat tolerance in the second and
third generations was still better than that of the local processing tomato, and desirable characters 
will be selected in fhe fbllowing generation. 

Home Garden 

With a small home garden, the family can obtain daily fresh vegetables without worrying about 
toxic pesticide residues. Good physical exercise for health can also be achieved through garden work. 
Although cash is not the primary purpose of the home garden, this often results to supplement the 
fanily income. 

At TOP fields in Kanphaeng Saen, several kinds of vegetables were grown on a demonstration
home garden 5 x 5 sq in in area. Each kind of vegetable was grown on a bed I to 2 n2. 

The garden should be able to provide vegetables for a family of four to five persons at least live
days a week. They need to work only less than one hour a day to take care of the growing vegetables. 
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The vegetables which can be obtained at different growing periods of the year in Kamphaeng Saen 
are green onion, coriander, celery, kale, pakchoi. kang kong. Chinese cabbage, leaf mustard, lettuce, 
amaranthus, spinach, hitter gourd, and yard-long bean. 

Regional Program 

Regional Training 

In February 1985, we completed the 3rd AVRDC Regional Training Course for Vegetable
Production and Research with 17 training scholars who graduated. The 4th Regional Training Course 
at Kamphaeng Saen, Thailand was conducted from October 1985 to February ;986. There were nine 
training scholars in this session. 

Lengthy and complicated government piocedu res of le candidates' ovn cou not the financialiint ries, 
sponsorship, oftcn1 caused deLa v and the evenlual failure of many potential training candidates to attend 
the training course. The basic Colllent ofour traininlg course is similar to th1at of the training conducted 
at AVRI)C, except that wC do nolhave all the necessary qualified staff and facilities as AVRI)C at 
present. 

With tihe efficient coordination of Mr. 1). V. Castro and the able and enthusiastic support of the 
scientists from AVRI)C, Thailand. and other international institutions, oL,; regional training course 
has been very successful. They were praised by present and past participants and their respective
governments and sponsors. This cal be reflected in the training reports and activities as depicted in 
the slides. 
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Status of AVRDC Germplasm 

Germplasm Introduction 

In 1985. 39(0 soybean accessions were inroduccd from eight countlries (Table I). The newlyacquircd acccssions included 52 breeding lines which will be cvalualcd by the breeding group in the1986 sprintg scason. ()ne accession fIrm India with pholoperiodic inusensitivity is nliolewortlhy or hrecdilng
Cultivars with a \wider ndive of" adaption.

lVecnlV-thircC llrnbeanCI inllt wcrc from.dulionls rcCCivcd iour Countlries. Aniong them, sevenwcrc dupliC;Itcs of ur gCrrlahsi and seven wcre mixed samples. A hcr Sorlting oul the mixed samplesthcre were altoglhcr 24 new introduct6ior-s (Table I ). In addition, oc ricc bean (l'igna uniwblla)I'in India was rec lveid. For the llru.sxu a Species. 45 new inflri)d uctuiiS wcrc 0htlaincd I i .nsixCOuIIIIsC,, and 24 of which were alrCady accessioned. A total ol 560 new tonmato introductionS \vcre 
also received. 

Table 1. New germplasm introductiGns at AVRDC, 1985. 
Source No. of Entry Remarks 

Soybean'

Brazil 58 52 breeding lines
India 28 1 photoperiod-insensitive

Indonesia 
 98 
Philippines 80 
USA 
 92
 
Vietnam 29 
Zambia 4 
Zimbabwe 1 

Subtotal 390 

Mungbean 
y
 

India 
 2 Also one rice beanIndia 15 Seven are duplicates of our collectionIran One introduction is a three-seeded type4 

Philippines 
 2 
Thailand 1 

Subtotal 24 

Brassica 
Japan 12 Accessioned; OP; subsp. rapaJapan 2 " OP; subsp. chinensisKorea 4 " Fl; subsp. pekinensisMauritius 3 " OP; subsp. pekinensis 
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Table 1. Continued. 
Source No. of Entry Remarks 
Mauritius 2 Accessioned; OP: B. juncea
Taiwan, China 1 " ; Fl; subsp. pekinensis
Australia 2 Temporary number;OP: subsp. chinensis 
Rep. of Korea 5 " :F1; subsp. pekinensis
China 14 " ;Fl; subsp. pekinensis 

Subtotal 45 

Tomato 
Colombia 90 L. esculentum and var. cerasiforme 
USA (Ohio) 1 For TMV genes
Mexico (thru. Spain) 98 
Peru (thru. California) 37 L. pennellii (for CMV genes)
Mixed sources 238 Breeder's working collection 
Mixed sources 28 Breeder's working colle,tion (wild species)
Mixed sources 68 Breeder's working collection (F1 and other 

early generations)
Subtotal 560 

Total 1019 
ZAIIentries are still temporarily numbered. YThere wei ! 23 origir-al entries: 24,after 
sorting. Xop - open-pollinated. 

The entire germplasm collection maintained by the AVRDC Genetic Resources and Seed Unit 
isstnmariied inTable 2. The current status of the germplasin characterization for !985 issumma :zed 
in Table 3. 

Seed Distribution 

We continued to provide gerniplasm materials to scientists at AVRDC and elsewhere, to provide 
plant quarantine service, and to ship seeds and plant materials to various countries (Table 4). Of the 
16,209 samples shipped out, most were breeding lines for international testing. The total samples 
of other crops sent out increased to 1,376 from 449 in 1984. 

Seed Distribution Survey 

Introduction 

Annually, we distribute about 20,000 seed samples to about a hundred countries, costing us about 
US$9,000 on shipment procedures alone (including parcel air mail postage and documentation). If 
we include the cost of seed production, storage and packaging, it will add tip to a considerable sui, 
making distribution an expensive activity. However, this is an important step in our overall program 
to get our materials tested in target areas and provide us with the necessary feedback 'or assessing 
progress. 

Unfortunately, only about 46.71 V of the acknowledgment cards enclosed with every seed package 
are returned yearly. Hence, it is dificult to ascertain the status of 53.29% ol' the shipments. In order 
to improve our services and decrease cost, a seed distribution survey was conducted to ':valuate our 
packaging system and to understand more about our cooperators' quarantine requirements. 

Materials and Methods 

A questionnaire 'onsisting of 13 questions was prepared in consultation with our scientists and 
approved by the Director General. The questionnaires were sent out in the next seed shipment packages.
The target was to obtain at least two respenses from each country. To date, a total of 264 questionnaires 
were sent to 94 countries. 
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TZ'ble 2. Germplasm maintained by AVRDC's GRSU in 1985. 

Temporarily SuspectedCrop Accessions Missing' Available 	 Numbered
 
Accessions 
 DuplicatesY 

AVRDC Principal Crops
soybean 	 12,244 838 11,406 390 2,111 (9,034)mungbean 	 5,282 165 5,117 24 985 (5,112)tomato 	 5,366 138 5,228 	 560 40 (4,734)sweet potato 1,200 32 1,168 0 9 (1.200)Chinese cabbage 846 42 804 21Subtotal 24,938 1,215 23,723 995 3,145 (20,089) 

Othe Crops

adzukibean 125
 
amaranth 86
 
black gram 158
 
rice bean 	 72 

Subtotal 441

Total 25,379
 
/342 missing accessmons were replaced in 1285. 
 YFigures in parentheses indicate the total number ofaccessions from which the suspected duplicates were counted. 

Table 3. Status of germplasm characterization in 1985. 
Crop Status
 
Tomato A total of 4,708 accessions completed with nine characters; 

other accessions and characters to be added.
Sweet potato 	 Above-ground vegetative and root characters completed;

flower characters completed for those that flowered; will 
confirm again in the coming season. 

Chinese cabbage Out of the 576 OP and suspected OP accessions, 315 
characterized on vegetative characters and 121 on flower and 
fruit characters. 

Mungbean 	 Whole collection completed with 35 characters and partially 
done on four characters. 

Soybean 
 Non-USDA accessions (2,672 accessions) Completed.
 
Black gram Completed.
 

Results and Discussion 

Out of the 264 questionnaires sent out, 91 responses were received from 57 countries. This 
represented returns of 34.47%. 

A seed packet may take up to 150 days to arrive at its destination. It may take another 150 days
of poor storage before the seeds are planted. The suggestions already implemented to improve our 
packaging and services are as follows: 

I.Introduction of two stickers with notices like 'Seeds for Experimental Purposes (No Commercial 
Valie)','Phytosanitary Certificate Em,dosed', etc. 

2. Introduction of a warning note to tturn the acknowledgment card 
3. Closer checking of seed materiai., and packaging by the GRSU pathology assistant before 

inspection by the local Quarantine Officer 
4. Providing seed treatments 
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Table 4. External seed distribution in 1985 (germplasm and breeding lines). 

Country Seed PacketsTotal 
5 AVRDC crops other crops


Thailand 3,242 
 53 	 3,295Philippines 1,362 112 	 1,474Indonesia 1,023 95 	 1,118Pakistan 	 1,027 2 	 1,029USA 	 985 21 1,006Rep. of Korea 806 75 	 881India 	 789 49 838Malaysia 	 527 188 	 715Taiwan, China 382 86 	 468Bangladesh 357 5 	 362Others' 	 4,333 690 	 5,023 
Total (95) 14,833 	 1,376 16,209 

1Includes 85 countries and territories: Anguilla Islands, Antigua. Argentina, Australia, Austria, Barbados,Belgium. Belize, Bhutan. Bolivia. Botswana. Brazil. Brunei, Burkino Fasso, Burma. Canada. Chile. Colombia,Cook Islands, Costa Rica, Cuba. Dominican Re), Ecuador. Egypt. El Salvador. England, Espana, Ethiopia,Fiji Islands, France, Gambia, Germany, Ghana, Guadeloupe, Guiana (French), Guyana. Haiti, Holland. Honduras,Hong Kong, Hungary. Iran, Israel. Italy, Ivory Coast, Jamaica. Japan, Jordan, Kenya, Liberia, Malawi, Maldives.MaLriti us, Mexico, Nepal. Nicaragua, Nigeria. Paraguay, Peru, Reunion. Samoa (W), Saudi Arabia. Seychelles,Sierra Leone. Singapore, Solonion Islainds, South Africa. Sri Lanka, St. Kilts, St. Lucia, Sudan. Sweden, Tahiti,Tanzania. Togo, Tonga, Trinidad & Tobago, Turkey. Venezuela. Virg n Islands, Yemen, Yugoslavia, Zaire,
Zambia and Zimbhabwe. 

The following are recontunendalions to itttprove Out packagiting and services: 

I. Use AI-PF pouches or high-detnsiy PI- hags instead of paper hags lfr the legunme crops because
of delay in shipmlent and planting and poor storage conditions. 

2. 	Label the pouches/hags clearly in good handwriting.
3. Send packing list in advance to alert the recipient about shipment.
4. Ain for inspection of seed production fields bv the local quarantine office.5. 	 Enclose in seed paicCels or publish in Centclerpoint' a list or"new advanced lines released for 

testing. 

Conclusion 

On the whole, our seed distribution system was considered satisftactory. On several occasions we were being complimented. However, from the few constructive comments by the respondents we were able to introduce new ideas to strengthen lair shipment program and to set up new objectives
for Iurther improvement. 

Chinese Cabbage Seed Production for Long-Term Storage 
(AVRDC-IBPGR Joint Project) 

Introduction 

The letter ol'agreement , 311 IIBPGR Cruciflers December 7, 1982, covers the period from January1985 to December 1986. Its objective is to continue seed multiplication and characterization untilall the open-pollinated materials are deposited in the cruCi ferous base store at the National VegetableResearch Station (NVRS) in Wellesbourne. United Kingdom and the National Institute of Agrvbiological
Resources (NIAR) in Tsukuha. Japan. 
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Materials and Methods 

Seed production wZas dOne in insect-prool field cages each 12 m x 4.2 in in size. Each cage was 
planted with about 200 to 250 plants of an accession. Because of natural variations (since they were 
all open-pollinated cnitiVa rs) bolting was fIreqentlV nt unif'orn even after vernalization. The 
vetlizlitiol perio1d ran.d f'on 15 to 70 days, depending on the source of origin l the individual 
accessions.
 

\\If respones to vernal i/at OlereCI not v d,long-day phiotoperiodic treatmints were given during
the seedling or VCeCelative staces in the field. In the IN984-85 season. %estarled long-day t'eatmlentol solle of theilevenly boltin accessions, ad the result was very protisine. We aiimed at a 
representative ranldoti seed lot from at least 1()( plants/accession. This was achieved by subsanmpling 
an averae f2.5 /Islast llll alltilephlais illanl accession. The pllllls vee tharvested individually. 

Results and Discussion 

In the 984-85 ,,easut 81 accessions were planted, and 50 accessions with more than11100 
planits/acccession ,'eesent to NVRS. Twenty-nine accessions which ha\ve less than tile reqt ired tnUtber 
Ol"plants d.urin inItilicatliol ate no tettiporarily kept in AVRI)X"s hog-lerm store until seeds frommOr plants are hei re produ 'ed in the 1985-86 season. 'llis happened because theoliI Sl stocks 
of the twetVit accessioll \vcrc 'ery tev: and to avoid complete loss in case of field disaster ina single
platin. we dis ided each accessiol into two halves to he planted ill two seasons. 

)ne-half \%I,,, I984-85 season,plaited ill tile and the other Ir the 198586 season. Because of' 
the wiarl \\eather in the I984-85 \winter and possibly (f'tileinaccurate vernaliation periuiod, elevC
accessions did not blt \\cll. This seasomin, We u1sed a loiger' vernali zation per'iod and light treatment 
to induce boltinl for these accessii1s. ''lie Cermination rate of' the seeds pruiced in the 1984-85 
season averael 9.88'; . The Varital puity o tlhe seeds produtced was eood. Only five accessions 
weI lound to have some ;lllolll i of colallilnation. 

The total untiierlof' accessio , sent to NVRS so fir 'was 2(4 accessions. Il addition, a set of
251 accessions wa, also sent to the National Institute of' AgrobiologiCal Resources (NIAR). Tsukuha. 
since thvi' are resporrsible or sloring the dupicate hase collection of r.ssic'a camp.wvri s. 

Conclusion 

At the end of' phases I. II. and Ill a total of 121 accessions r,-mains to be sent to NVRS. 

Chinese Cabbage Descriptor List and Characterization 

(AVRDC-IBPGR Joint Project) 

Introduction 

Pras s'..u ( e./'tri. i !ownr for its root. stem, leaf', head, flower,is a polviurlhic species. I 
ant ,:d. Classical taxonoly Iias divided it into seven stiispecies as ftllows: cwampeslris Ikinensi',,,
chin, asi., i.prm'him'ai,. urilo.sa, r'ap, andfijapon'a. Therefore. any descriptor list fttrrnt ulated has 
to accoitolllidate tliese \atm sarialills. otherwise. several listshave to lie develhped ftOr the different taxa. 

The obhectives of this project are I)to propose a coimpr'elhensis'e descriplor li:;tof' Brass'a 
0'a.iw.slri.s (including all the silibsIecies/cuhti\ar groups) I'irthe International Board for Plant Genetic
Resources ([IBPGR): 2) to test the proitLIsed descriptor list and to study the relalionship ietween the 
characters. and 3)to produce a catalog fin'
tire ('iiriese caiagce collection. 

Materials and Methods 

The proposed descriptor list used the twit Ii3PGR (!981 and 1982) descriptor lists for cruciferous 
croips as working examples, aid to put them tigetlher into a more comprehensive one. In addition 

http:ai,.urilo.sa
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other useful characters have to be addLd. The draft list :hould then be tested in tihe field on different 
groups ol B.camqwstris materials in order to delete or to modift, some of the less useful and not so 
well-described characters. Each character state should he well defined. Field characterization will 
then be easier and more accurate because there will he less problems on deciding which descriptor 
state to record for each particular case. 

Finally, the tentative draft will be presented to the Chinese cabbage scientists for review before 
the descriptor list will he finalized. 

Results and Discussion 

Descriptor list. The proposed descriptor list has a total of 122 characters. They are divided into 
three sections according to the IBlPGR standard format. The dif ferent characters in each section which 
also provides a comparison between the two previous descriptors and the present proposed one. The 
morphological and physiological characters can be divided into three main types of'attrutes - nominal 
nmeric, ordinal. 

In nominal attributes, no meaning was assigned to the order of the individual chlaracfer states. 
The di ffcrcnt discretC states were nttuherCd for operational convetience. Frcttuent ly , figures were 
included to show the different character states. InI case of utiireriCicharacters, direct mcasarenicntsl 

were done on at least five ra1domly selected individlu.s from each accession. Ordinal attributes were 
orderly colcd \with number to lUanlif 'the situation. We adapted t1e t)-9 Scale with the three major 
states at 3, 5. and 7 for low. intermediate and high, respectively. When a character was totally absent 
zero was assigned. 

Characterization. Because of diverse ecological sublgroups within a subspecies (e.g., the heat
sensitive and hical-tolerant heading Chinese cabbage) we had to split them into winter or suttnmer planting 
groups during characterizalion C\cn though the number of'accessions per group was small. A further 
comiiplicittioll is that planting Ior tie miarketable part usually does not prodnce Ilowers. On the other 
hand. once the plants bolted they lost their vegetative identity. 

Normally. we had to resolve to at least two plantings. For the heat-tolerant heading Ibrm and 
the letalyfrms mostly f'rom the sub-tropical and tropical regioms, the vegetative parts were characterized 
in the sltimer and fite reproductive parts itl the winter. As for the heat-sensitive lorms, both plantings 
were inwinter except that one set had to le vernal ized to induce flowering. So far, 315 f the OPs 
have been characterized for vegetative characters, and 121 for reproductive characters. 

The total ritinber of morphological and agrolomic characters is 72: and in order to facilitate the 
use of the list, it was divided into two parts: I) characterization and preliminary evaluation and 2)
ftirlier characterization and evaluationi. Ba:;d On itsuselulness and ease inrecording, a cliaracter 
was assigned to either ne. The Chinese cabbage collection isusually siiall (only 322 OP's at AVRIDC)
and, tliere flore. t1i1re detailed data can be taken. The following are some of its dilie rent characters. 

Seedling, mature plant, and head characters. A nulnhCr of characters are compared between 
the hCat-sCis itiye ani heat-tolerant types of heading Chinese cabbage in Table 5. Out of the ten characters 
onlV Iheriuiber of leaves and leaf width showed no significant differences between tile two groups.
A cOiparisoi bctween their coefficients of 'ariation indicated that the heat- sensitive materials were 
more variable because of the presence of dillreiit cultivar groups. There are only two major cultivar 
types in ieat-tolermrt Chinese cabbage: those f'rom So tlhern China and Thailand. 

The correlation betwecil the chIra actcrs wre eerietally low except for cotVledon length and width. 
and total weight and head weight. There was soeni correlation betweeni leaf length and leaf' width 
in tie heat-tolerant type because the iajority belongs to the Southern Chinese group. Within the heat
tolerant tvpe there were also hieie r corelations between total weiglt altid head length, and head weight 
and head Iengh. 

Flower and pod characters. The two Measured f ower characters are petal length and width. 
The means o1"tie petal length Illand 11.31 and 6.48 nim. respectively. Correlation betweenwidth were 
petal length and witllh \'as 0.702 indicating a size factor involved. 

The fo1ur pod characters measured wcrc silique length and width, beak length. and number of 
seeds per pod. The means of siliquc lenngt.h, siiliqumc width, beak lenigtLth. and riuriber of seeds/pod 
were 4.05+0.66 cm.0.53+0.075 cm 1.18+.0.36 cm,and 21.9+4 sceds per pod, respectively. Other 

http:18+.0.36
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than the better association between silique length and beak length (r=0.601, p=0.05) correlation 
between these four characters were poor. 

Conclusion. 

The above analyses were carried out to provide a preview on the nature of the data and an idea 
on how the dificrcnt characters relate to each other. A comnplete niuhtivariate analysis will be done 
when tile data are complete. 

Table 5. Comparison of characters and coefficients of variation between 
heat-sensitive and heat-tolerant heading Chinese cabbage. 

Mean t Coef. of Variation 
Character heat-s heat-t Value' heat-s heat-t 

Cotyledon length 17.72 11.95 11.84 * 15.40 8.66 
Cotyledon width 21.46 15.66 10.99 * 14.05 6.13 
No. of leaves 15.34 14.10 0.98 n.s. 44.56 24.28 
Leaf length 39.59 21.91 16.11 ** 14.29 10.99 
Leaf width 26.31 27.65 -1.66 n s. 13.63 12.21 
Midrib width 6.95 4.00 20.50 *A 12.19 7.17 
Total plant weight 2,407.00 725.00 17.74 ** 23.94 16.92 
Head weight 1,279.00 432.90 13.34 * 27.89 21.94 
Head length 27.17 12.16 15.05 ** 20.80 7.56 
Head width 15.61 9.11 11.01 * 20.96 10.23 

/Significant level at the 0.01 level * No significant difference at the 0.05 level = n.s. 

Characterization of the 

World Mungbean Collection 

Introduction 

The letter of agreenmen:. PR 3/Il IBPGR Ilnformation, dated 14 October 1983 covers the project 
period 'romn February 9.5 to January 1986. Its ob jective is to characterize Inungbean according to 
the IBPGR descriptor list Ior Vigna raditla(AGP: IBPGR 80/35), and to conserve the world mungbean 
collection. 

There are 5.282 accessions from 49 countries in 1he mungbean collection. Since about 50% of 
these accessions have difTerent types of secds within an accession, they were sorted out in 1984 into 
individual types according to seed characteristics: namely, luster, color, size, and shape. A total of 
7.965 cntries was obtained aftcr sorting. 

Materials and Methods 

The second half of the whole collection consisting of 4,714 entries from accessions V 2650 to 
V 6111 Were plantcd in two blocks on 17 September 1985, and 3 October 1985. Each entry was planted 
in double rows on a plot. I x 2 ill. Two-meter plots were used in order to produce enough seed for 
stock and For chemical analysis by the Near-IR analyser. About two to three weeks alter sowing, 
thinning was done to a single plant per hill every 5 cii within the row. The AVRDC standard crop
management practices were followed. There was no pest and disease problem. Virus-infested plants 
wcrc rogued when there were less than teti plants iii a plot. Harvesting coinienced on 13 November. 

Big sets of accessions were characterized together in iorder to reollvc sonie (i' the environmental 
G x E efccts of season on the unreplicatcd plots. In addition, a character was assessed by the same 
teai throughout to avoid any variation in dclinition by diflerent individuals. 

http:1,279.00
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Results and Discussion 

Characterization was completed on 35 characters a1l1d partially done on tour characters. Two newcharacters i.e.. leaf size and seed starch, were added. A summary on inungbean characterization
inclUtding the 1984 results is shown in Table 6. 

Table 6. Summary of mungbean characterization in 1984 and 1985. 
Character IBPGR Des- Planting Season' 

criptor Code 1934 1984 1985 
Growth habit 3.1 SHypocotyl color 3.3 S F FLeaf: (1) terminal leaflet shape 3.4.1 S

(2) pubescence - number 3.4.3 S(3) color 3.4.4 Fx
(4) petiole color 3.4.5 SRaceme position 3.5.3 F FFlower: (1) calyx color 3.5.4 S

(2) corolla color -standard 3.5.5 SPods: (1)pod color 3.6.1 F F(2) pod pubescence - number 3.6.7 Sx (3) pod lengthy 3.6.6 S 
F 
Fy 

F 
FySeeds: (1) color Sx3.7.1 F F(2) mottling on seel 3.7.2 F(3) surface luster Sx 
F 

3.7.3 
 F FFlower: (1) days to flowering 4.3 S F
(2) plant height when flowering y 4.5 S Fy 

F 
FyFlowering period FxNumber of clisters 

4.9 
Fy4.11 FyMaturity, days 4.12 S F FLodging 4.14

Pods per plant 7.1 
F 
FY 

F 
FySeeds per pod y 

7.2 S F F1000-seed weight 7.3 F FSeed protein 11.1 F FPrimary leaf: lengthy Addition S F F
widthY Addition S
shape Addition SLeaf: (1) pubescence length Addition S

(2) vein color Addition Sx
 
Flower: corolla color - wings Addition S
Pod pubescence: color SxAddition F Flength Addition SX F FSeeds: hilum color Addition
Plant height at maturityy Addition S F

F 
y 

F 
FySeed starch Addition F FSeed fiber Addition F FLeaf size Addition F 

Number of characters studied per season 24 (1984S) 24 (1984F) 25 (1985F)Total no. of recordings taken per season 313,000 (1984S) 160,000 (1984F) 
231,000 (1985F)

ZPlanting season: 1984S spring season (March to June). 7.640 entries from V 1001 to V 6112. 1984F- fall season (August to December), 3,400 entries from V1001 to V2649. 1985F- fall season (Septemberto December), 4,7 14 entries from V 2650 to V 6111. YFive readings were recorded per accession.Sx or F' - partially characterized in summer or fall. 
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Conservation of the World Mungbean Collection 

liodAVRDiC isdesignMttCd to keep the h stlect itm Ifinu)gbean ill tle Ill P(GR intcrnational network 
of gene banks. ()ne mual prolblem ofl this collection is the highly' polylorphic seed types within an 
accession which has abicut 15 seed iiIt rph t' pes. Reptorts firom 1Il4 irdiC;ted that 5)' tfltlhe accessions 
have more than Ouc t\ pc of seeds per acccssion. Hile reason 1r this is ioi clear. 

Mechanical mixlurcs have to be sorted ourtand breeding miixitures cnscrved a.isiinl aCsinle popula.Ition 
or isolated iI'ot -pollination is lil. l\perimeits werC carried oulLto find ,tUtthe causes. The results 
1iV pmis'idIe ns with sufficient ilfriialioto h i0rulate a.Istrategy Ol iutilliplicatiol of nInngbean 
fo0r hlo-term sltrl c. 

1. Causes of Differing Mungbean Seed Morphotypes 

Introduction 

MuNtibean is hasicall\ a sell-io,llinating species. PIllination occurs bel re tie flower iscompletely
oMpenCd. ()ut-plIll iatit Wilas reported to be It\ . lowever, field observations showed several species
0f insects. usually Ibces aII blowflics. on it,ngbean flowers. At AVRI)C. the whole mungblean 
ctllectitn is outside its Iitle enviromnclts. This may suiehtliw cause the breakdiwn tif the built-in 
self-ptllilating mechanisms of' this leglille. thuls. ihcreilsinc the chiaiinces of OUt-FptllinatiOl by visiting 
insects. 1v isolat ing insects aitl p1ll i cages ilay be1 t st tildc ableC tile importance of out-poll inatitin 
ill illu ,eb.iat AVRI(. 

Materials and Methods 

Sclccted I'0t1tlis 'JudlvrfeI1 ()cutries from 62 accessions with more than one seed type per 
acccssi10. (C)e set ofl ie I6))centries was planted in a I-iip double-row pltt per entry inside an insect
protf n\ Ion cagce. and an hther set \%a, sifilirIlv plniIIted tItside Oi 28 Marcl 1985. Standard AVRi)C 
Illl;.l gelilitn plaiticcs were used. 

Baild weather durillethe flOwerine and harvesting stages completely damaged several plots. These 
cutrics ,.yorc. llereI ti, cxcluidc frIoil the study. Tie seeds oif those that were harvested were cleaned 
and sorted tit ill)t the differnct sCCd t' peS \vitiu Cich accession. 

Results and Discussion 

)tit oflthe 16G cutrics inside tle cage. 28 were ciompletely destroyel il tile bad weather. From 
the refllaining 1.2. only 31 entries brcd true titheir ioriginal types and lhe rest segregated into two 
tlo si\ sced-types. le twt -sced types were 42.4 ' of the total. 

)utside the ca.c. 46 entries out tifie If( were destroyed by the bad weather. The trend of 
scr'cgatitll was siililair to that fIulld islidC the cace. with 34 entries breeding tlruc ti types andml42 
enltries se1)gli2 Iti twtype Needs. (Onc ctlrv. V 4t)50,. which is iulill surflacc texturte and Iiosaic 
ccell ill ctr1, seCreCatei illI dull intIs~lic black seceds, fiull green seeds, dull brtwn seeds. shiny 

Ireel seeds. shill% IallOSiC se il shill, mtsaic black seeisi.ill ldition 1t tie otriginal type. 
The trends ill sl t ce pflSplanls inside and tlesidcthe cage were nut significantly difTerent 
4.))1(. p-t).()-to5() ()f the I(t( segregates tf the saile enltries insile aml outsidethe cage. 

53 gave similar swcel ty' s. Aittlier 32 ';*had otie or .vto extra types in beth places o what tilierwise 
;,ould ha\ve h,1d similar segregatill types. 

Conclusion 

Segregaition l-atterlis or seed types were simiilar fr entries ill both inside and outside the cage. 
Tis inldicates thIit segregaitioll dc Itpast cross-pollination and/or expressivity of genes nay both 
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be the cause. The harvested seeds will be planted again to test whether out-pollination took place outside 
the cage in 1985. 

2. Competition among Different Genotypes 

Introduction 

Competition between morpho-ecotypes is a common phenomenon. The dominant type will slowlytake over. With our inungbcan accessions, competition may be even more serious because the originalpopulation was i1vCd from its home habitat to a new environment :t AVRDC. Seed lots from 1976and 1982 in our mcdiiIul-te rilstore were examined and compared lii r possible changes in seed types.
The results of this survey indicated unlfavorable changes.

However. these changes umay also be dile to different seed viabilities between types during storage.In order to conserve gecs we have to take all possible prccautions to prevent losses due to differentseed storab iitand field competition. This cxperiiment was carried Out to study the competition between 
dil'fCrent morpho-genotypes. 

Materials and Methods 

The materials used and their characteristics are as follows: 

Origin Ratio 
1.V 1102 (shiny. green) vs. V 1062 (shiny. brown) Hong Kong 1:12. V 1251 (shins. grCuL) vs. V 1251 (diiil. green) India 1:13. V 142X (shmn\. \cllow) v,.. \ 1428 (dull. green) Philippines 1:14. V 1686 (dull. greno vs. V 1686 dull. ho%,n) Afghanistan 1:15. V 49.16 (dull. Lreen) vs. V 4)40 (shiny. green) " l:l6. V 1006 i(L111. hlack) vs. \' 1242 (shimy. green) Thailand, A lghan. 1:17. V 1(24 du ell (.m),,.V 4947 (duill. I:1nosai black)
8. V 124) uhin,. , hlack) \,.V 2492 (dull. green) Afghamn., Afghan. 1:19).V 1714 Ihii rni. ) \s. V 1026 (shin,,.lelow) Iran, 'T'hailand 1:1I0.V 259) 'shins. monsai hlack) %s. V 1241 (shim. green) India. Atghanislan 1:1II. V( (dull. green)1(100-1) i \ (shimin,,. 124) mis.cblack) AVRI)C. Afmghan. 1:112. V( I 77-A (dull. ycliow) vs. V 1241 (shim. Lreen) . 1:113. V i 177-11 ( hi , elhlow v,,.V 1240 (stuny. mosaic black) .

14. V( 15(-I) (shin. greun) s. 
1:1 

V 1024 (dull..CIlow) AVRDC, Thailand 1:115 VU 2768-A Ihin. gieen) \,,.V 1024 (dull, ,,llo,) 1:1 

Groups I to 5 wecre selected to compare conilpetiion between similar morphotypes. Each group
\as derived f'ron Iime same accession but with different seed characteristics. Diverse origins of the
five accessi~mis were chosen in order to include the difterent ecotypes.


Groups 6 !o 10 consisled of' Comparisons between differen morpho-physiolypes from different

accessions wth diil0erent seed characteristics. Group 6 was 
V 1006. black gran, Vigua muIngo, vs.V 1242, ImIuuLglbe:x xSitllsimilar plant heights. Group 7 was between two late-flowering types. Group
X was between a tall type \%ith a plant height of 43-cm at flowering, and a short type with a 21 -cii
height. GrOtlu 9 WaS smilar tioroup 8. (Grou.p 10 was between two alnmIost similar types.

G(;rups I I to 15 consisled of Comiparisons bCtCen two vielirutns AVRDC advanced breeding
lines well i:lapied to AVRI)C environmnent, and three imore vigorous accessions. 

The Iwio [\.pes wilhin each group were mixed thoroughly in a ratio of 1:1 by weight, and then
divided into Itur subsanplesIINfor the four replicates before plantng.

The, experiment xwas planted oi 3 May 1985 in a randomized complete block design with fourreplicaies. Plot sie was a double-row bed of 4 iii. Spacing and crop management were done according
to standard AVRI)C recomnmendations. The whole phl was harvested and the ratio by weight of the 
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two types was determined. The use ol" only two seed types ineach group allowed this to be done 
accuiaely.
 

Results aid Discussion 

Biecause o ,,c vathr in Jtunc, fll\ ind August (rainfall totalling 998 mm). the awerage yield 
was 185.60 g p, pl t. Seed tlial itV was poortland ,ood seed averaied onlv 55.4H"; . An inalysis o1' 
variance indicated ito snifliiclil dil'f'rence ini block effccl. (;roul 5 was completely destroyed in tile 
tIur rCplicatCs. The \ields of grops 1.7.14, and 15 were low (an average of 41.97 g/plot). 

After one platill,. grou0ps 0, 7. 13. 14. and 15 were reduced to only one-seed type. In gtroups 
8. 9, 10. and I I. one t tilet pc,, was drastically reduced to an iVerae (o4'.27/ only. Other than 
er,pup 5 %liich ,.l, tilea.]estroved. sitlIc-aeessit+ lotlps w'ere illorc stable as suspected becausc
 
competition is not as sevec as betwee..n two completely dillferenl iiorl)ho-plNhysiotypes.
 

An analsis (tnisiml heteroeiencit test) of' rcsilts of" tilerclaining groups, i.e.. g.'ouFS i,2,
 
3. 4. and 12 showeed that groups I. 3.4. and 12 already deviated lroti the initial 1:1 mixtlure. Only
 
group 2 was I llttorc IIixllc.
stable 


Conclusion 

Ot of the fo1urt+'el mnixtUres (group 5 was completely destroyed in the wet wealhr) only grolup 
2 reittained stable. Tlle others eilher lost one type or had one type significantly reduced to a lower 
level. [or -'enetic cotisorvatioti, we have to be aware of this and take all possible precautions to prevctnt 
this trotl happening. The Iumbner of reCeneritions of' ;anaIccession ,hotild be cut down i,ykeeping 
seeds it?the base colleclion. 

Since ahott 5('; o tlhe collection consists of difleretit seed titixtures we hivC to decide whether
 
to coisI\C thetill Is lli\lttl' each accession or to sort them outl into single type aind conserve thell
ill 

itldividualh'. lndividhall, sorted seeds \.vill still setcalte into o)ther types. ritopet precatitMtilts (htrhLig 
re-encratitt s ould then ie taken to avoid titI-Ortissin-. 

[xperiietit II itIlicatd severe ctmpetititi between diffetrut inorphtvlpes/genotyves but not as 
Seriislv between elbselv relaited intlrphotypes. Fru field characlerizatiot oI" individual seed types, 
itirpli-physititVpl di ff'erttees ilhil an aceessionn ibc identified. If the differences hetweeni the 
norpho- physitilogicail types within an accession are small tie diflerent types will be conserved as 
a sitigle iptkpulatitm. If the dilf'eCes arC grcat tileindividual types Will be ctscrved sepatately to 
prevent ctlilpeitilin. 

Chemical Analysis of Mungbean Seeds 

Introduction 

Mungbean is an itruptrtailt nutritious pulse which has a high and easily digestible protein. Its starch 
is a Us Isediin iaking notidles. The Iiber in nitinglean is motrstly 'otrid in the seed coat which may 
a flect its cutiking qtnaity. Chetical amlysis il'the collectiti will reveal tilevariations inthe constituents 
of each accessiot. This will provide the nutnebetin scientists with rel;'rence infornation. 

Materials and Methods 

the crop wereSeeds of 3,373 ulries f'roit 1984 auttiti sent tu tie Chemistry l)epartnient for 
analysis oi protleil, slarch, and fiber with a Near-IR analyser. 

Results and Discussion 

The accuracy ultlie Near-IR analyser 'vas evaIMUrted by doing 25 dcterninatitis frorn 25 .ubsanples 
of an accession. The coel'licient of variations and range differences of each item were snai ll.The 
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protein portion was divided into two types. protein I and protein 2,determined on different wave
lengths. Correlation between them was high (r=0.979) and, therefore, only protein I was analysed
statistically below. 

The distributions of protein, starch, and fiber, expressed in percentage of fresh weight. are shown
in Fig. I. C,,mparison hctr\c,an these values and that published in the "Food Composition Table fr 
Use in East Asia (FA())" indicates no serious discrepancy. 

... . .
 . ---.. 
 l . . . . . 1. r . .. .. ... . . 

AProtein 8 Stac C,FiberL 

. '0 4
 

100 J 
,5 I t I , '. 4, 4 , 4 ' .3 3 4 5 6 

Contenl %) 

Fig. 1. Food content distribution in the mungbean germplasm collection. 

Protein. The accession with the highest protein- I content was V 5020 from Australia (30.07%).
The next four accessions were V 1523 (Canada), V 1516 (Pakistan), V 1173 (India), and V 1517
(Salawesi) wilh 28.30/ ,27.78/ ,26.977 -and 26.71 ;. respectively. The source of high protein
therefore is probahlVldiverse. The first six accessions have a dull seed texture and, except for V 1173,
thev all have a ycllOW seed coat. 'T'he I')p(Inc-huthied accessions wili high protein I were counted
fur yellow and dull seCl coat independently and then compared with the population ratio for yellow
Vs. other colors and dull vs. shiny texture. They were both significantly different from the population
ratio and at a more frl-CUent levels, indicating that protein might be linked with yellow and dull seed 
coat. There was no significant relationship between protein and mottled (mosaic) seed coat. Green
coated inuingbca n had significantly less protein (x' 23.77. l xO.O05). Further studies have to be done 
to confirm this fiirding.
 

The accessions with protein I greater than 25(1 ,wet weight basis, (read 
 from left to right in 
descending order) are: (*- mosaic) 

V 502013-Y V 1523B-Y V 151613-Y V 117313-G V 151713-Y 
V 102413-Y V 5068A-( V 201713-131- V 2615A-G V 135913-G 
V 114313-131, V 2433A-( V 3054B-13R V 489813-B1 V 1495A-G
V 1(3313- V 209113-131- V 2218B-G V 2237A-G V 2089A-BL
V 5021A-;' V 212813-131. V 1768A-C V 1967A-G V 1215A-G 
V 151313-Y V 163313-G V 215313-Y V 213513-BL V 4911 B-Y
V 1211 A-G V 5028A-G V 4900A-13L* V II 17B-G V 2485B-BR
V 2509A-G V 1440B-G V 251t)A-G V 2192B-G V l662A-G 
V 224513-G V 1080A-Y V 507613-13R V 211813-IL V 101713-G
V 1683A-( V 196113-G V 165213-G V 2260A-G V 256713-G
V 490113-131,+ V 2089A-13R V 2181 A-Y V 124113-G V 1998A-G
V 1236B-G V 2848B-G V 1071 B-Y V 171213-G V 1755B-BL 
V 1755B-G V 1967B-( V 1073B-G V 213713-131, V 5082B-G 

Starch. The accession with the highest starch content was V 2322 from tie Philippines with
54.15( ,,wet weight basis. The top ten accessions with high starch content had lower protein and
fiber compared to the iptlation averages, except Ibr V 2053 with an above-averagc protein content
and V 2281 with an above-average fiber. Analysis indicated that high-starch accessions may he
associated with a green and shiny seed coat. This result runs counter to that of protein where high
protein accessims tended to have a yellow and dull seed coat. This isretlected iii the negative correlation 

F]'ood P licyand Nilri ion t)ivison. Food and AgriculiUrc Organi/ation of the tnitcd Nations. 
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between protein and starch level ill an accession (r=-0.43). 
The accessions with starch content greater than 50%, wet weight basis, (read troni left to right 

in descending order) are: (: = mosaic) 

V 2322A-G V 253413-G V 2281 A-G V 2632A-G V 2323A-G 
V 2331B-G V 205313-G V 2276A-G V 1913A-G V 5032A-G* 
V 262213-G* V 1942A-G V 1823A-( V 2885A-G V 232413-G 
V 2423A-( V 1872A-G V 183313-G V 2592A-G V 188813-G 
V 1937A-C V 5002A-G V 5023A-G V 1867A-C V 2535A-G 
V 2279A-G V 232313-G V 2482A-G V 2780A-G V 1928A-G 
V 1984A-G V 1926A-G* V 2540A-G V 318413-G V 180913-G 
V 2883A-G V 2605A-G V 2363A-( V 1970A-G V 191413-G 
V 5032A-G V 203113-G V 2229A-G V 286213-G V 1965B-G 
V 2253A-G V 181913-G V 2292A-( V 3474A-G V 1830B-G 
V 227613-G V 2525A-C V 183713-G V 2144A-G V 233 1A-G 
V 3889A-G V 5018A-G V 195313-; V 2633A-G V 2272A-G 
V 3182A-G 

Fiber. Mtllngbean is relatively low in fiber. The accession with the highest fiber content was V 
1373 from France (6.4;; wet weight basis). It had an above-average protein content (23.72%) and 
a green. shiny seced coat. Among the top ten high-lfiber accessions were seven with above-average 
protein levels. 

However, the correlation between protein and fiber in the collection was low and negative 
(r=-0.212): six of them had black sced coats both dull and shiny in texture. 

Analysis on X' indicated that high-fiber accessions mostly had black seec, coat, some of which 
are motiled. The surface texture probably had nothing to do with high Iiber. Among the top 25 high
fiber accessions, 14 werc black grain lVigna mniiii'o. This indicated that black gram had higher f'iber 
than mungbean. V 1160, Viigna glabrescOns also had high fiber (5.79,r4) but bclow-average protein 
and starch contents. 

The correlation between ier a id starch was -).497. 

Conclusion 

Protein in tuingbean can be as high as 30.07(/(, wet weight basis. High protein is postulated to 
be associated With a dull and yellow seed coat. Starch in tnungbean can be up to 54.15 90, wet weight 
basis. It may be associated with a green, shiny sced coat. Fiber in mungbean is low. Black gram 
has a higher fiiber content thlan niii ngbeai. 

The correlation between protein and starch contents aild between protein and fiber contents are 
low and negative. Between starch and fiber it was -0.497. 

Flower Induction in V 1160, Vigna glabrescens 

Introduction 

A description oiV 1160 reported in 1984 was confirmed by Professor R.J. Mareclial of Belgiuni 
to bc Vigna glahrescens. It is a potential Source of resistance to pests, diseases, and weeds; however. 
it is highly pholoperiod-sensitive (responding only to short days) and does not flower in spring at 
AVRDC. 

The 1984 research showed that the treatments (day lengths shortened by 30 to 150 rin) did hasten 
flowering even at a 30 nin shorter day length. Since the experi ment was carried out itl autunn, a 
time of normally shortening day length, we repeated the study in spring 1985. with an increasing 
day length. 
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Materials and Methods 

The trealtlnelltS selected were I ) decrea.;ing day length. the sanie as from 16 September; 2)
dec reas irig daV Icln11 h,the sllle ;IsrI'III )clom frot 2510 er: 3) decreasing day lengtii. the saine as 
October: 4) consltlnt Il-l day length: 5)constant 12-h day length: 6) constant 13-h day length: and 
7) check. 

h'le'xperillenl wjs pJ1lnted oi II April 1985. lach trilllent consisted of' 12 plants in IMur 20-cm 
pots wili three plaints per pot. Black plastic-shect crvers siriulatLed darkness. Treat rients were initiated 
on 13 May. 43 days after sowini. 

Results and Discussion 

The first ccnr red 67 da',s detr sowing in treatrient 3. i.e.. decreasing day length atflowerilg 
AVRDC from Ocltoer 25. It was fllowed by trealtmnent 4. i.e.. constant Il-i day length 68 daysafter sNo%ing. The Ilo\'erin lielies were still not coliipa ralle to thie regnIlar lOwerinrig period Of t Lingbean 
planted it- spring at AVRI)(" IroInd 43 days alfer sOVinW). This niaV be due to the sfow initial growthof V 116). At 76 das at|er sowini,. both trealients 2 and 5 floverCd at the sIme time. Treatiment 
6 and the check did [W[ li Wwe r niip to 130 davs a ftCr sioiw ine. This ididiIcates hlt short-lIa trealllnents 
have to Ieless Ihan 13 hours Itoinduce lowerinig in I'. . Ia/rese'ln.s.

Both the first fiowerine tiie atnd the total riinriber of flowers are shown ih'Fable 7. The flowering 
patterns lir the lif'erent Ireailtrinetls are sni||riari/ed graphically inFig. 2 with the cnbic curve Fittirng'.
[roil Irc arcas subtecld'd b\' the cubic cnrves and '[ahle 7. the first three treatments indicated higher
avt'aer; Ie irLbler of fhowers per plailrr than tire Constant short day-lenglh treati nienits (trealnits 4 arid
5). 0)|re FIctor cansing ower l0owCr riLniber' in Irealilllleri 4 %wasprobalv the heat which riight havel 
affected general growth ' Iheof laits nidei' the black plastic sheet frotir 3:54 P.M 

Table 7. First flowering day and total number of flowers 
per plant with different day-length treatments. 

Treatment First Flowering Mean Number of Flowers 
(days after sowing) per Plant 

1 
2 

81 
76 

145.8 
213.6 

3 67 196.8 
4 
5 

68 
76 

125.1 
144.9 

6 0 0 
7 0 0 

However, if' we conipare treatrenrits 3 aid 5. the forner gave a highe r average ntliber of flowers 
per plant. This iav indictate lhat decreasing day-lengtl Ireatm ients Iia), havye certain advan tage over 
constant day-length Ireatilletts. II addition. Fig. 2 indicates a double-peak distributio|i in flowering
(observe the scatter poinrts instead of the curve). The firstpeak was between 76 and 92 days after 
sowint. This list rib titon was protbaly tile result of first aid second I'luslues of flowering in nunrigheari. 

Conclusion 

Vi n,n gal icrens. V 1160. catn he induced to flower both by using decreasing day length frot 
13 day lerigth do\wn or by using a controlled short day length of' less than 13. The lorner appeared 
to thebelter. 

A,illt 4 11Ih i' ciiC found mortM tL'jllig % taN suiulalc lorIhis type t.ata. This is rellected by adecrease in residual 
S11111 silils 'illl l ;lic Io C.lil c eqilllioll.l o (Itll 
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Fig. 2. 	Flowering patterns for (a) treatment 1 - decreasing day length as from 
September 16; (b) treatment 2 - decreasing day length as from October 
25; (d) constant 11-h day length and (e) constant 12-h day length. 

Monitoring the Viability of Seeds in Cold Storage 

It is iniportanlt to clieck tile progress in deterioratoi of a seed lot. In genetic resources conservation, 
tile threshold for iccneratitm is set well be[I ietie rapid dying stage because he fore that iii utations 
start to oCCur. As deterioration Irogresses ltalLltions accunilate ,id Illay ev'enltlially become fa1ial 
and irreversible. The threshold value at the AVRI)" genehank is set at 85'1, geriniation rate or a 
drop tf' 5'1, on tile initial gerination fIr rc :ne'ration. For practical and econolnic reasons, tie 
iollitiring of seed lot is scheduled at five-year intervatls. 

1. Viability of Chinese Cabbage Seeds 
in Medium-Term Storage 

Introduction 

Chinese cahhage accessions in the inediuli-ternlu store arc not systeniatically kept. An accession 
consists of seed lots from different regeneration years. This, therefore, takes up valuable cold storage 
space amid creates difficulIty in stock inventory. With the present new facilities, steps are being taken 
to clean and rearrange tile store. In tie Clhinese cabbage collection wilh 846 accessions, there are 
nit)w 1,760 seed lots fro1n II years of' regeneralion. This sLtudy was, therefore, conducted to determine 
their viability. A survev was first carried tout ti understand seed viability in Chinese cabbage. 

Materials and Methods 

FoLir accessions, 132. 13 26, Bi 142. and 13155, were selected ecaluse seed hts were available 
frtomlbfi)r different periods: I) original seed stocks iniptrted in 1972 aitd 1973: 2) breeders' collection 
first handled hy GRSU in 1975: 3) regencrated seeds froni 1976 and 1977; and 4) regenerated seeds 
frotin 1981, 1982. and 1983. Germinat itini tests were done acCt(rding to tile rules of'the International 
Seed Testini Association (ISTA) with 400 seeds per seed lot. 
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Results and Discussion 

Germination was good even for the 1975 seed lots. It indicates that if seeds are properly prod iced,conditioned, and storcd in a inediuiiv-terin store at 2° to 5"C and 40 to 45% RH, viability can bemaintained at a hii h leVel com1npa ra blieto new seeds even alter ten years of storage. Stora),e at -20'C
will prolong the storage period still further.

The a10c and qnalitl of the original seed stocks were unknown and, therelbre, should not be treated as a drop in germinat ion after the seeds were stored for 12 years. 

Conclusion 

Chinese cabbage seeds can be stored in medium-term store lor more than ten years without any
critical loss in germination. 

2. Initial Germination Rate of Newly Generated 
Chinese Cabbage Accessions before Storage 

Introduction 

The initial germination of every seed lot entering the cold store has to be determined so thatsubsequent gernination rates can be compared. Recently in gene banks, most of these data areconiputerized in the cold store inventory data base. We plan to do this in 1986. 

Materials and Methods 

Germination of each seed lot regenerated in 1984 and 1985 was determined according to ISTArules. Four hundred seeds were used for each determination. 

Results and Discussion 

The germination rates were very high in both seasons, indicating good quality seed lots. Results
f'rom the previous experiment (Experiment 1)showed that Chinese cabbage seeds kept in mediumterm .tore at 20 to 5'C and 40 to 45/,RH did not show any serious loss in viability even after ten years. 

Conclusion 

At the present storage condition, at -20'C. with properly dried and packaged seeds, storing fora period of'more than twenty years seenis possible. However, we still have to monitor tile viability 
every live years. 

3. Viability of Soybean Seeds in Storage 

Introduction 

Soybean is bulky to store in a gene bank because of its large seed -4!e (7 to 30 g/ 100 seeds).At AVRDC. iuclih cold store space was taken tip by duplicate samples of soybean, sonetimes in bighulks ol tipto a few kilograms [Or distribution. Some of theni were stocked since 1974, and so, iiis urgent to clear the unviable ones out. Germination tests were done to decide on the seed lots to keep. 
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Materials and Methods 

Soybean accessions in the short-tern store were tested for viability according to International 
Seed Testing Association (ISTAf rules. 

Results and Discussion 

Altogether 83,200 seeds froin 208 seed lots were tested. Seed lots froi, 10"8 germinated better 
than those of' 1979. This led Ls to stspect that the 1978 seeds were prohiahly kept in medium-term 
store fOr a certain period bcfore finally being iloved into short-term store. Another set of germination 
tests \was donC on sCCds stored in 'ivc plastic druttms abhout 50 cru in diameter by 80 ciii high ('able 
8). Drumus I to 4 were kept most of' the lime in medium-term store, except for a few months in the 
short-term store at the beginning of 1983. Drumn 5 was always in short-term store. 

Table 8. Germination of soybean kept in medium-term and short-term storage. 

Con-
tainer 

Year Re- Ne. Seed 
generated Lots 0 

_ Germination (0)
1-50 51-90 91-100 

Remarks 

Drum 1 1978 
1979 

3 
2 -

-
- 1(62.75) 

3(96,17) 
1(99.50) 

'Kept in medium-term 
store and a few months 

1980 6 - - - 6(98.88 in short-term store in 1983. 
Drum 2 1978 4 - - - 4(97.63) 
Drum 3 1979 

1980 
5 
9 

1 2(42.38) 
1(06.75) 

-
1(54.00) 

2(99.00) 
7(97.39) 

Drum 4 
Drum 5 

1979 
1975 
1977 

Unknown 

2 
2 
3 
7 

-
2 
-
7 

1(24.25) 

2(34.00) 
-

-
-

1(68.75) 
-

1(97.00) 
-
-
-

Kept in short-term store 
allthe time 

Total 43 10 6 3 24 
'Mean germination rate within the category. 

Conclusion 

SecL viability of soyhean can he maintained well for at least eight years if kcpt in medium-tern 
storage at 20 to 5°C and 40 to 45 RH. Ordinary window-type air conditioning (200 to 25°C, 55 
to 65/V, RH) is not suitable for storing soybean. A total of 180 kg of nonviable or poor seeds were 
discarded from short-term storage. 

Effect of Pod Development Stages on 
Seed Storability of Chinese Cabbage 

Introduction 

Open-pollinated Chinese cabbage usually has diffirent bolting periods within a cultivar. In addition, 
inflorescence often goes on for two months. This nonuniformity inbolh stages contributes to aseed
 
crop with different stages of pod development ranging from green to mature brown. Harvesting has 
to he done cormti nuously according to the development stage of the pods, that is, when the pods change 
from green to slightly greenish yellow and the seeds are brown or black. Har,,esting late when the 
pods are already brown and dry resItts in losses due to shattering. 

The experiment studied the effect of harvesting at different stages of pod development on seed 
quality and storability.
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Materials and Methods 
Four open-pollinated Chinese cabhage accessions, B 469. B 473. B 824. and B 827 were randomlyselected fron tile 1984-85 seCd production season Ior this study. The cages were insect-proof.Pollination, by honev bees of' B 469. 1B473. 13824. and 13827 was initiated on i 17 February for 47days, 26 kauary Ior 50 days, 24 IClruNary for 24 days, and 26 Febrruary for 24 days, respectively.The pods were harvested fortv di\s after pollination. 'i " Iour sta-,'es of pod developmlCnl used in 

this study were: 
Treatllent I - dried pods Casih shattered 
Treatmenl 2 - greenish vellow pods with hrownish/llackened seeds
"rrealunt 3 - green p s withIardened green Seed turning brown1

Treatment 4 - green pds with sof 
 Sreeds 
St llard gerinatillion tests using 4()0 sceds/treatment were done according to the rules of theinternational Seed lesting Association (ISIA) on normal and aged seeds. The seeds Underwent tileaccelerated ageing test b','laskii (1981 )' in a precision incubator set aM40"C (a seven-day period). 

Results and Discussion 

The results are presented in Fig. 3. A conibiMned analysis, using tle anguhr transl'ormed data,of'seeds before and after ag2eing indicated highly significant differences (p xI .0001 except for A 
x V x 1). p: ).(3)tbt\een ageing and inonaceing. between accessions, betwreen harvesting stages,and all tie interactions anneiIth three lactors. Agcing affected the gerin;nation rates greatly. Averagegerniination alfter ageig dropped frou the initial 96.62W to 55.38517. 

100 

80 

A 

20 

0 -
I w 

2 3 4
 
0
 

Po Stages 

Fig. 3. Germination of four Chinese cabbage accessions harvested at four poddevelopment stages (treatment 1, treatment 2, treatment 3, and 
treatment 4) before and after ageing. 

Ii seemed that ageiring alffected 13824 umore than B 827, and B 827 Inorc than B 469; B 473 wasleast affected. Seeds harvesled when pods were dried were least affected hy the ageing treatnent (meangeni nation rate=76.13' (). Greeni pods with soft seeds were affectcd tile worst (germinationrate=23.88 ; ). Since iagi rig is away to test seed storabilitv, it is irliportani to harvest tie Chinesecabbage seed crop while tine pods are turning greenish yellow and tIe seeds inside are already brown.Since ageing affected germniination drastically, it wa; decided to analyse the gcrnination dataseparately hel'rre and after age ig, in order to study the interaction between accessions and pod 

'11;14111. ('.C'. I981 
Association. 

A' Il.d A£l I t. In: D.A. ',.rr\ ied) Harrdotok ot"Viguur Tei Method,. ntcrraioJunal Seed TesingZt11rih, Swi/Cirlh "d. 

http:rate=23.88
http:rate=76.13
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dev,'elopment stage. A separate 1aalsis of lthe two sets of eernlinat ion data showed highly significanl
diflerences between Iccessions, hetwcen harvesting st iges, and betwCen these two factors. 

'12ie' ;h110COIIsiSIInt drop in) seCd Viilhilit, the pods were larvested green iscompared
wiih ircaincnts 3 and 2. 'lreatiiilent 2 is the current harvesting criteria in our seed production fields. 
However aftcr agei ng, the germirlation patterns of' tihe foUr accessions .tdilferent harvesting slages
\\'ere diflf'eenl. (ICrIIIinatio 1 l 46) declined uniformly ,flrom 92 in treatment I to 22.751/, in 
treatnl.lt -1.13473, did not sho\\ ann'si-nifliciit drop except insitgc 4. The quality of the treatment 
4 seeds of 1-473 \\;a-,iniliallh not as gtood ats the others. 13824 show,'ed a drop to 40.75i aft'ler ageing. 
even Ihr I seeds whichIre1Cllilin 
 \\ere sUpposed to pilducC tile hcsl seeds in gClleral.
 

The drop in seed LlWIlitv \\lheii
lir'estcd al tihe green pod stage (trclmcnts 3 and 4)ws'ere reflected 
ill snialler seed si/es. The seed si/c decreased snil'icantly Irom Ire.litent I to Iratment 4 at 1.614
mi11 to 01.95 in11in dianmeer. In this case, tilepoor seeds can he separalcd hy a suitable screen. 
Bi 827 had the largest seeds (a'erave 1.447 mini diancter).
 

The los\r init ial 
,cd%iahility of 13473 harvested al tre;tnent 4 is also indicaLed by the small 
seed sile. This \as :ossilh due to ha1rvesting seeds a tihe very green slage. 

Conclusion 

Pod ripening varics ill open-pollillaed Chinese cabbage cultivars because of' dilferences in bolting
tlle and length oflthe flowering period. Ilarvestilng is toile \vlCn the pod color turns ereetiish yellow.
This cperinlCnt (using l fo acccssions) showed that harvesting, at this stage uy; iot lower seed 
slorahilit\ as whenl Iars esting is done when tilepods are dry (assessed hV tIleageing tethod).

IlarvestiWno \wlieni pIOlIs en will alfccl seed storalility. The decrease itt seed stotahilitytile are 
\as rellected h\ the decrease illsced sie as harvesling proceeded froni trelil1eln I to Iretneti 4. 
Losses restult when harvesline dried pods b'ecausc of' sh;ltcring. It is, therefore, rCcoiitnended that 
ha resting he diie \wleii tile pods are greenish yellw. The Sialler (poor) seeds can be removed 
h1 a suitable screcn . 

Survey of Crop Management Practices in 

Tomato Seed Production 

Introduction 

In cases where fIuit yield is lil little is known thoutl the agronotnic faitors and their interaction 
with getiotype that enhanIce seed yield . There are no studies on the relationship between seed yield
llldcrop Inall ellt . except reCelli otes illpartlieniocirpic varieties. 

A seed produi[t of" l'ainan Selectioin No.2 showed good fruit-set but only Ifew seeds were 
found in the fruils. It was i)(lstulateld to be due to the cold night teniperature. This study was therefore 
illated to su re\ so(11 f the possible lgronotilic faIctors that may contribute to seed yield. 

Materials and Methods 

Tnlliato fruits \ere collected by plot Irotil Otur experiments for seed extraction. Seed extraction 
was done plot by plot witll a niechatical seed extractor. The seeds were cleaned of mucilaginous
materials an dried I 8'"' moisture colitlt hefore weighing. Appropriate stalistical analyses were 
done accordingI t tle experilenlal design (l seed weight ill cratiIs aId se'd conversion percentage
(S(C ). i.e.. seed \eiCl divided 1w fruil weight x 10(0'7 . The Iir experiietits used were as follows: 

I.Title: MaxiHlunil yield trial I itiLtIll11 tOIiiiato (Soil Science Departmell)

Objeclive: 'o test the pi)leiial yield of"iew hybrid culti vars
 

xpel'terimaenll design: Split-split plot with two replicates
 
'reatlenlts: Min plot: (If No compost added
 

(2) Compost added (30 t/ha) 

http:treatnl.lt
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Subplot: (1) No deep plowing 
(2) Deep plowing
 

'.ub-subplot: (I) TM 103
 
(2) PT 858 
(3) PT 862
 

Plot size: 4.5 x 5 in
 

2. Title: Autun tomato trial after second rice cultivation (Soil Science Department)
Objectives: (1) To know the eflect of' rice cultivation on soil structure relevant to 

succeed ing tomato crop 
(2) To know the eflfect of plastic sheet mulching on tomato yield

Experimental design: Split-split plot with two replicates 
Treatments: Main plot: (I) No mulching 

(2) Plastic sheet 1unlching
 
Subplot: (I) TM 103
 

(2) PT 858 
(3) PT 862 

Stir,-subplot: (I) Basal 60 N 90 P205 60 K20 
Top (a) 48 N 24 P,05 36 K20 
Top (b) 48 N 24 P10 36 K205 

(2) Basal 60 N 80 P_05 60 K20 
Top (a) 60 N 0 60 K20 
Top (b) 60 N 0 60 K20 

Top (a) - at three weeks after transplanting

Top (h) - at six weeks after transplanting


Plot size: 4.5 x 5 in, three rows
 

3. Title: Effect of soil amendment on tomato yield (Soil Science Department)
Objectives: (I) To know the effect of decreased soil pH an(d of peat application on totnato 

yield
(2) To know the effect of sulphur application on an increase in available Ca. 

Experiment design: Split plot with two replicates 
Treatments: Mail) plot: (I) Peat 

(2) Sulphur 
(3) Check
 

Subplot: (I) TM 103
 
(2) PT 858 
(3) PT 862 
(4) TK 70
 

Plot size: 3.5 x 7.5 in
 

4. Title: Effect of spacing on growth and yield of tomato (Crop Management Department)

Objective: To determine the best spacing for transplanted tomato
 
Experimental design: Split-split plot with two replicates
 
Treatments: Main plot: (I) Tainan #2
 

(2) TM 103 
(3) PT 862
 

Subplot: (I) 1.0 in interrow spacing
 
(2) 1.2 in interrow spacing 
(3) 1.5 in interrow spacing


Sub-subplot: (1) 0.3 in intrarow spacing
 
(2) 0.4 imIntrarow spacing 
(3) 0.5 in intraro spacing


Plot size: 4 x 4 i, 4.8 x 6 in, 6 x 6 1 (four beds/plot)
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Results and Discussion 

Analyses on seed yield and seed conversion percentage were done separately on the four harvests 
and the total. The results are sunnarited in Tahles 9 to 12. hi general, seed yields of the first and 
I'urth harvests were more variable as expected because of the intrinsic difcrences among the Cultivars 
ill fruiting hchavior (Table 13). Coteflicient of variation up to 5.12'/ was recorded for experiment 
4,harvest 4. SC"; occuIrred only in the first harvest. The tt al harvest hiad ileleast variation. More 
weight should, therefore, he given to the analyses of tile interpreiation of results.total harvest in tile 

Table 9. Seed weight and seed conversion percentage of autumn 
tomato on the maximum yield trial.z 

Source o VariatilOn Hrvest 1 Harvest 2 Harvest 3 Harvest 4 Total 
sw(g) sc(U) swi) sc( ) sw(9) sc( ) sw(g) sc(%) swig) sc(%) 

Compost (Comlp) H.S. (I.S. 1l.S. ii5sS ).s. rl. n.s. u1.s. n.s.S. r.s. 

Deep plowing (Dp) n.s n.s. n.s. n.s. 
 .s. H.S. P.s. n.s. n.s. n.s. 
Comp x Dp nl.s. u.s. u.s. n.s. u.s. u.s n.s. n,.s. u.s. n.s. 
Cultivar (C) ui.s. n.s. .
 
Cornp x C n.s. n.s. n.s. 
 n.s. n.s. n.s. n.s. n.s. * n.s.
Op x C n.s. 1.s. n.s. n.s. n.s. n.s.n.s. n.s. 
Comp x Dp x C u.s. nis. u.s. ris. n.s n.s. n.s. n.s. n.s. n.s. 

Mean 61.6 0.345 129.8 0.345 418.1 0.489 143.3 0.418 752.8 0.426 
Cv 16.4 24,1 8.8 11.2 7.0 4.5 25.0 8.0 5.7 4.6 

oftotal harvest 8.2 17.2 55.5 19.0 

Duncan's multiple range test at the 5(!i level 

Seed Weight (g) Seed Conversion Ratio (SCR) 

Harvest 1 cultivar TM 103 PT 858 PT 862 Harvest 2 cultivar TM 103 PT 858 PT 862 
68.1 a 64.1 ah 52.6 b 0.344 b 0.303 b 0.390 a

Harvest 2 cultIvar TM 103 PT 858 PT 862 Harvest 3 cultivar TM 103 PT 858 PT 862 
137.0 a 120.5 b 133.8 at 0.425 c 0.478 b 0.563 a

Harvest 3 cultivar TM 103 PT 858 PT 862 Harvest 4 cultivar TM 103 PT 858 PT 862 
'388.3 b 402.4 ) 463.6 a 0.361 b 0.393 b 0.499 a

Harvest 4 ,.ultivar TM 1k PT 858 1l1662 Total cuilivar TM 103 PT 858 PT 862 
122.3 o 126.4 1) 181.2 a 0376 c 0.406 b 0.495 a 

Total cultivar TM 103 PT 858 PT 862 
715.7 b 713.4 b 829.3 a 

/sw = seed weight: scl%, = seed conversioi ra lto m US: i.s, Fnosignificance: = significant at the 5% 
level: . _- significent at the 1' level 

Tl'hroughott tilefour experiments, cultivar differeices were highly significant. It was, therelore,
tile uostimportant deterntirant of.seed vield anrd SC/ 7. However. frolmi the breeding and agronoric
viewpoints, they have little weight on decisions to select aid adapt a cultivar. Ii fact, cultivars with 
less sceds per Ifruit miay be preferred, in general. On the contrary, tilecultivar with low SC% may
be undsirahle c lie seed produLnc1r'S p )inlf" high cost to prOduCC a i nita1noalittlitn view because o1 tile 
o(iseed. 

An exaiple is Tainan Selection No. 2. which was released in Taiwan and adapted by the tomlato
processing industry hut which had low Seed yield. In experinient 4,it gave only 27.6X) if the average
ol' TMN 103 and l'862 in terrils of seed yield and allSC Z olO.169 vs. the average of 0.363 olhoth 
cultivars. Little is known about the catlse (1hlow seed yield. An understanding olseed yield collporients 
is. therelore. essential with "l'ainan Selection No.2 ;isthe ideal material fbi- this study.

fin experiiment 3 (Table l). TK 70 showed no significant difTerences fronITM 103 and PT 858 
in seed yield and FF 858 and PT 862 in SC,7 . 

Other siriificanl fiaclors were the plastic sheet rurlchirng and f'ertilization in experir-ment 2. and 
tile
inter-row and iritra-rokw spacings in experimrent 4. lie harvest 3 ofexperinint 2 was significanidly
p[orer than that i 1' f'uinthat with iitIlching. However, lile seed conversionthe n-niul cliirie treatrenrt 
perccntage intlie iIlching treatmnt was sigrificanily the lowest in lhe whole cxperiiment. Fertilization 
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with higher top dressings of 60 N and 60 K20 (no P20 5) at three and six weeks after transplanting
significantly increased both seed yield and SC/( in the lurth harvest. Since the contribution of sec,i
yield in this harvest was only 14.87'( of the total, it was therefore not large enough to show up in 
the comparison of final yields. 

Table 10. Seed weight and seed conversion percentage of the 
autumn tomato trial after second rice cultivation.7 

Source at Variation Harvest 1 Harvest 2 Harvest 3 Harvest 4 Total
sw(g) sc(%) sw(g) sc(%) sw(g) sc(%) sw(g) sc(%) sw(g) sc(%) 

Mulching vs. non
mulching (main) n.s n.S. n.s. 
 n.s..n.s. n.s. n.s. n.s.

Cultivar (C)(sUb) n.s. ** "n.s. ... 
 n.s. 
M x C n.s. n.s. n.s. n. ss. os. is. n.s. n.s.nis. 
Fertilization (F) (ssub) n.s. n.s. n.s. n.s. is. n.s. * * n.s. n.s.
M x F n.s. n.s. n.s. nos. nos. n.s. n.s. n.s.nos. n.s.
C x F n.s. n.s. n . n.s. n.s. n.s. n.s. n.s. n.s,
M x C x F n.s. II.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. 

Mean 75.8 0.298 133.5 0.366 334.2 0.483 95.0 0.409 638.5 0.414 
Coefficient of 
variation 23.6 10.4 11.5 14.9 14.7 7.3 33.6 9.9 11.9 6.8 
% of total harvest 11.9 20.9 52.4 14.9 

Duncan's multiple range test at the 5% level 

Harvest 3 plastic No 	 Yes Harvest 1 cultivar TM 103 PT 858 PT 862
mulching 324.8 b 349 7 a 0.258 b 	 0.294 b 0.339 a
cultivar TM 103 	 PT 858 PT 862 Harvest 2 cultiva TM 103 PT 858 PT 862 

289.8 1 	 337.4 ab 375.5 a 0.341 b 	 0.339 b 0.4 19 aHarvest 4 fertili- Harvest 3 cultivar TM 103 PT 858 PT 862
zation Regime 1 Reginle 2 0.409 c 0.493 b 0.549 a 

75.3 b 	 114.6 a Harvest 4 cultivar TM 103 PT 858 PT 862Total cultivar TM 103 PT 858 PT 862 	 0.344 c 0.389 b 0.495 a 
578.6 b 	 630.0 b 706.8 a fertili

zation Regime 1 Regime 2 
0.384 b 	 0.434 a 

Total 	 plastic 
mulching No Yes 

0.419 a 0.408 b 
cultivar TM 103 PT 858 PT 862 

0.355 c 	 0.409 b 0.478 a
Zsw = seed weight; sc% = seed conversion ratio minus; n.s. = no significance; * = significant at 
the 5% level; * * = significant at the 1% level. 

Table 11. Seed weight and seed conversion percentage of tomato 
on the soil amendment trialz 

Source of Variation Harvest I Harvest 2 Harvest 3 Harvest 4 Total 
sw(g)sw(%( sw sc(%) sw(g) sc(%) sw(g) sc(%) sw(g) sc(%) 

Soil amendment (S)
(main) i.s. no. is. n.s. n.s. n.s. n.s. .s. in.s. ns.

Replicate n.s. n.s. n.s. is. ns. n.s. n.s. n.s. n. . n.s.
Cultivar (C) n.s, ns. * n.s. *k n.s. n.s. n.s.
S x C n.s. n.s. n.s. ** s. n.s. n.s. n.s.n.s. n.s. 

Mean 63.0 0.412 107.9 0.358 423.2 0.489 375.0 0.448 969.0 0.444
CV 24.0 52.6 15.2 8.4 14.9 6.7 18.5 7.8 12.7 6.6
% of total harvest 6.5 11.1 43.7 38.7 
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Table 11. Continued.
 

Duncan's multiple range test at the 5% level
 

Harv. I cv. TM 103 P1 858 PT 862 TK 70 Harv. I cv. TM 103 PT 858 PT 862 TK 70 
672 a 65 2 ia 73 4.158 0 0 297 b 0 318 b 0 400 a! 0633 a 

Harv 2 cv TM 103 PT 868 PI 862 IK 70 Harv 2 v TM 103 PT 858 PT 862 TK 70 
1163 to 1032 b 136 1 a 760 c 0.343 1) 0328 h 0395 a 0365 ab 

Harv 3 cv tM 103 PIT858 PT 862 IK 70 Harv 3 cv TM 103 PT 858 Pt 862 TK 70 
388 5 h 1162 t1 486:P a .101 9 ah 0410 c 0492 h 0548 a 0505 b 

Total cv. IM 103 Pt 858 PT 862 IK 70 HTarv4 cv TM 103 Pl 858 Ill 862 1K 70 
9146 ) 8590 th 10863 a 916 1 h 0420 h 0438 at 0 485a 04b0 ia 

mll cv TM 103 P1 858 PT 862 1K 70 
0 390 c 0 432 h 0 188 j 0465 ab 

'aW1 seed wight. .c 
- significant it the 1". 

-Sud 
level 

Conversion rliio IitlLis. 11 no signiflicaice, - significint IIthe 5' level. 

Table 12. Seed weight and seed conversion percentage 
in the trial on the effect of spacing on the growth and yield of tomato!z 

Harvest 4 TotalSource of Variation Harvest 1 Harvest 2 Harvest 3 
swig) sc( %) sw(g) sc(%) sw(g) sc(%) sw(g) sc(% ) sw(g) sc(%) 

Cultvar
 
Line (mair) n.s. n.s, * ** *
 

Row spacing (sab) ris. .s. nl.. Pos. n. s. ri.s. n.s. 
C x RS n.s. .s. n.S. n.s. n. s. S. ns. n.s. n.s. n.s. 
Intrarow spacinjg 

(ssub) n.s. n.s. * * n.*s. n.s. n.s. * .s. 
C x IS ns. n.s. n.s. n.s. n.s. n.s i.s. n.s. n.s. 
RS x IS n.s. n.s. n.s. n.s nIs. n.s. n.s. n.s. n.s. n.s. 
C x RS x IS n.s. n.s. n.s. n.. s .£, n.s. n.s. n.s. n.s. n.s. 

Mean 20.1 0.225 63.7 0.301 47.8 0.302 14.3 0.291 145.9 0.288 
CV 35.5 25.4 21.3 8.1 21.1 25.8 45.1 20.1 14.2 10.3 
% of total harvest 13.8 43.7 32.8 9.8 

Duncan's multiple range test at the 5% level 

Harvest 1 cultivar TN 02 TM 103 PT 862 Havest 1 cultivar TN #2 TM 103 PT 862 
mean 4.0 b 25.5 a 30.7 a 0.113 b 0.358 a 0.203 b 

Harvest 2 cultivar TN v2 TM 103 PT 862 Harvest 2 cltivar TN #2 TM 103 PT 862 
mean 13.6 b 84.4 a 93.2 a 0.103 c 0.456 a 0.344 b 

row intrarow 

spacing 1.0 in 1.2 on 1.5 m spacing 0.3 m 0.4 m 0.5 in 
mean 54.7 b 68.2 a 68.3 a 0.311 a 0.288 b 0.305 a 
intrarow 

spacing 0.3 in 0.4 m 0.5 rn Harvest 3 cultivar TN #2 TM 103 PT 862 
tnean 77.4 a 63.1 1 50.7 c 0.154 b 0.461 a 0.290 b 

Harvest 3 cultivar TN v2 TM 103 PT 862 Harvest 4 cultivar TN #2 TM 103 PT 862 
mean 21.6 ) 47.6 at) 74.2 a 0.169 b 0.4':' a 0.301 a 
irtrarow 
spacing 0.3 rn 0.4 in 0.5 in Total cultivar TN #2 TM 103 PT 862 
mean 54.9 a 41.6 ) 46.8 b 0.137 c 0.431 a 0.295 b 

Harvest 4 	 row spac. 1 0 nn 1.2 in 1.5 m 
mean 17.2 a 10.6 ) 15.1 a 

Total 	 cultivar TN #2 TM 103 PT 862 
mean 53.1 b 172.7 a 211.9 a 
irtrarow 

spacing 0.3 m 0.4 m 0.5 tn 

mean 169.8 a 136.9 1 131.0 b 

Sw - seed weight. s , . s(ed coiivfrSiOii ratio lilus: .S. = no significance; = significant at the 5% level; 
. - significant ill the P; level 
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In experiment 4, both inhrrow, and inrr'w spacings aflfced seed yield. However, interrowspacing showed inconsistent resills in harvests 2 and 4. Furthern ore, harvest 4 only contributed 9.81 %of the total seed yield. Interrow spacing therefore did not relcct itself in ihe final seed yield analysis.Intraro\w ,pacing mi.,it he a morc impolrant flictor. It gave sigaificant diftferences al I ';( level in harvests 
, and 3. and ii the final ,ccs yield. Smaller intrarow spicing at 1.3 iii reportedly increased fruityield in Tainan No. 2 and TM 103 which probabi also ihcreasud seed yield. 

Conclusion 

The cltlli\ar or1"1lnC I,,the llost irriportant deeruilant of seed ,retd. A cultivar isusually released ssithot considcr ii g seed ield. making it dilfiCI liar the seed producer. It is, therefore, importantto inderstand the different seed components in order io improve seed yield. 



Office of Information Services 

According to the 'Report ofthe Third External Review' the objectives of the Office oflInlbrmation 
Services (01S) are to assist in increasing the level ol coniniunication between AVRDC researchers 
and their colleasacs working in national programs: to assist in the dissemination of the Center's finished 
research products: and to serve as a link between [he Center, its donors, and other parties interested 
in AVRDC activities. 

Publication 

01S primarily accomplishes its comnIunicat ion Function by publishing AVRDC research work. 
In 1985 01S published 45,650 copies of 23 documents with 2,193 pages (Table I). 

During 1985 01S took tilefollowing publication initiatives: 

1985 progress report. In order to communicate AVRDC research results as quickly as possible,
the shedule for the 1985 Iro'r1ss R~cort was movcd up three montlhs earlier than in previous years
and was available by the Progress Planning Workshop in rnid-1)ecember 1986. This was acLI )pl isied 
despite the nonarrival of needed computerized equipment: i.e., terminal, hard disc storage and typesetter. 

Progress report summaries. The availability of the new Heidelberg press and the inexpensive
addition of,i modest aimlount of color, provided a new appea.'ance to the A VRDC Progress Report
Summaries 1984. The A VRDC Pro,'res. Report Sttntnaries /985 was scheduled to be available by
the end of the second q.arter, in tiic for the June CGIAR Centers' Meeting, but unforeseen high
priority work moved the deadline towards tile end of tile third quarter. 

Scheduling of publications. 01S has b.gun to take the initiative in scheduling the preparation 
ot docunents by moving i tihe puldication da!e for the 1985 Progriess Report. Further success will 
depend, in part, on the arrival of'needed docunient-preparation equipment. 

Highlights. The /984 AVDC Highlights was translated into five languages (English, German,
Indonesian, Korean, and Thai) and published during the third and fourth quarters of 1985. The 1985 
A VRDC Highlights was prepared inan attractive color-photograph brochure inseven languages
(Chinese, English, French, German, Indonesian, Japanese, and Korean) and published during the first 
and second quarters of 1986. 

Copublication. 01S obtained a grant from the Technical Centre for Agricultural and Rural 
Cooperation (CTA) to translate the published AVRDC Sweet Potato Proceedings in French. A 
translator, reviser, and French publishing company were identified with assistance from Board member 
Dr. Guy Vallacys. 01S is negotiating to have SoYbean in Troical andl Sublrolfical Cr0-pingSyslens
copublishied in Chinese. 

Public Relations 

)uring 1985 niany articles about AVRDC activities appeared in the local press and in the 
international specialized press which deals particularly with agricultural developinint issues. During 
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/Quarter 

Table 1. 1985 OIS publication schedule. 

Publication No. ofCopies Pages Total No.
of Pages 

Quarter
Published" 

TVIS 

Documents 
Soybean Cropping Systems Proceedings
1983 Progress Report 
1984 Progress Report Summaries 
Annotated Bibliography of Diamondback

Moth 
Soybean Trials 
Mungbean Trials 
Int. Cooperator's Guide: Sweet Potato

Germplasm 
Int. Cooperator's Guide: Handling of Sweet

Potato Germplasm 
Highlights (English) 
Highlights (German, Indonesian, Korean,

and Thai)
Training Course Syllabus 
AVRDC Publication Catalog 1985 

3,500 
1,250 
3,500 

1,000 
300 
300 

500 

500 
10,000 

2,000 
500 
500 

488 1,708,000 
466 582,500 

96 336,000 

484 484,000 
86 25,800 
62 18,600 

2 1,000 

4 2,000 
2 20,000 

2 4,000 
1 500 

10 5,000 

3rd 
2nd 
3rd 

1st 
4th 
4th 

3rd 

3rd 
3rd 

4th 
4th 
3rd 

-
-

-

x 
x 
x 

-

-
-

-
-
-

Subtotal 23,850 1,703 3.187,400 
Periodicals 

AVRDC Newsletter (weekly)
CENTERPOINT (Dec.'84)
CENTERPOINT (July'85)
TVIS News Vol. 1, No. 1 
Soybean Rust Newsletter, Oct. 1985 

200 
6,000 
8,000 
2,500 
1,000 

216 
4 
4 

24 
40 

43,200 
24,000 
32,000 
60,000 
40,000 

ist-4th 
1st 
3rd 
2nd 
4th 

-
-
-
x 
x 

Subtotal 
Reprints

Pre- & Post-Harvest Vegetable Technology
in Asia 

Technical Bulletin No. 9 
Technical Bulletin No. 11 
Technical Bulletin No. 13 
Int. Cooperator's Guide: 
Suggested Cultural Practices for Tomato 

17,700 

1,000 
800 
400 
400 

1,500 

288 

64 
68 
28 
38 
4 

199,200 

64,000 
54,400 
11,200 
15,200 
6,000 

1st 
1st 
2nd 
2nd 
4th 

-
-
-
-
-

Subtotal 
Total 

4,100 
45,650 

202 
2,193 

150,800 
3,537,400 

of the year 1st (January to March), 2nd (April-June), 3rd (July to September). and 4th (October to
December). 

the year (IS prepared three news rcleases for international, as well as local, distribution. Groupso0 freign.journalists visit AVRI)C every other nionth, on the average. During the second half of1985, 01S fully briefed jouirnalists front the following countries: Argentina, Colombia. Costa Rica,Chile. Dominican Reptib lic, Ecu adir. El Salvador, Guatemala. Panama. Paragu ay. Peru. Thailand,Uruguay. and VenezIuela. (IS also prepared hundreds of briel'ing kits for VIP visitors to the Center.These kits contain the ( enterpint newsletter which is prepared completely )y 01S, the Highighlitbrochure in the i-equttircd language. the Training brochure, and tie most recent issue of the Prorq'sR Tpw- %'uimaric.s.0IS also ran the slide show in the aUdiloriunm for 57 groups ol'visitors during 1985. 

Data Bases 

With technical assistance front the Computer Services. 0IS has established two data bases forthe Center: the Mailing List and the OIS Slide File (Figs. I and 2). Since the data bases are in theHP 3000, they are accessible through any HP terminal in the entire Center. 



437 Office of Informtion Services 

MAILING LIST DATA BASE OIS SLIDE FILE DATA BASE 

NAME OF PERSON UNIQUE NUMBER
 
FAMILY NAME KEYWORD I)ESCRIPTION
 

ONE SFNTENCF DF'SCRIPTION
GIVEN NAME 
ORGANIZATION DATE (MONTH & YEAR) 

FORMAT (VERTICAL OR HORZONTAL)AI)DRESS LINFS 
COUNTRY PHOTOGRAPHIR 
INTE-RESTS SLIDE 
COI)F. PHOTO 
TILEPHONE NUMBER NEGATIVE NUMBER 
TEI.IEX/CAFI.F USED (AVRDC NO.) 
ANSWFRI, 1) UP1)ATE 
REFCFEIVEI) DATE 

Fig. 1. Mailing list Fig. 2. Slide file 

During tie second and third quarters of 1985, the separate "1VISNews and SoYbean Rust Newleter 
uailiIing lists were merged wvili the ()IS Mailing List. A ycar-1 lg exercise to update the entire 

7,000-entry list began: rcad,:rs' responses were solicited, addresses corrected or dropped froni the 
list if not answered, and aldditima intorlnat ion concern inrg telephole numbers, telex and cable addresses 
was incorporated. By the end of 1985 the updating exercise was still undCrway. 

The 0IS Slide File has been estahlislhed., and as soon as the expected ternltai arrives, information 
On selected slides will begin t be entered for easy use by the Center siatl" through computer key-word 
search. 

Editing/Authoring Services 

During the second half of 1985, OIS authored one issue of Centerpoinrand the 1984 Progress 
Repori Summaries. In the same period, nine doculments, two periodicals, four journal papers, six 

SyMposiui presentations, an(l five infornmal papers were edited by OIS. 

Journal Papers and Symposium Presentations 

The caliber of any research institute can be measured by the degree to which its researchers publish 
their fitndings in the major primary journias. I)uring 1985 a total of eight journal papers by AVRDC 
scientists were published, and five articles were prepared for publicat ion (see publications section). 
Although not to be considered pritiuiry literature, sympoisum/workshop proceedings are often published 
and widely read in tilescicntilic community. During 1985, 17 symposium papers were presented by 
AVRI)C scientists. 

Printing Services 

The printshop processed 527 separate requests from all branches of AVRDC in 19-985. This 
represented a total of 1,582,000 pages. The discrepancy between this figure and the 3,537,400 pages 
listed in Tiable I isrepresented by several large publications which were printed by commercial printers. 
The 1985 tatal number of printed pages was less than in 1984 because the reprinting of some major 
.jobs,e.g., tileChimse Cabbage Svmposinmt Proceedings, has been postponed until needed equipment 
arrives. 

Photo Services 

Based oin past improvements through the development and/or adaption of studio techniques and 
technical processes. tileOIS photographic unit continued to provide quality services while reducing 
costs ('Tables 2 and 3). 



438 AVRDC Progress Report 1985 

Table 2. Photographic services 1984-1985. 
Year Color Slides Blue Slides B/W Prints Color Prints Total 
1984 8,301 2,084 5,035 ......
-- 15,420

1985 11,135 3,590 5,059 772 20,556 

Table 3. Photographic costs 1981-85 (US$).z 
1981 1982 1983 1984 1985 

Processing 4.064 3,354 4,232 2,282 1,685Supplies 4,661 3,859 3,535 3,193 3,641Sales - 216 - 445 -1,288 - 941 -1,935Total 8,509 6,772 6,479 4,534 3,391
INT $39.85 

-: US $1. 

Art Services 

The art services unit processed 95 requests, excluding work colmtirissioned by )IS,f'or figures,tables. etc. during 1985. [he t0ital InuLII itbe r o1 ill u isiratis ex-'eeded 5() Unilike in the photo and printingLillits. the 
-

arlist works alone. The artist regularly receives assistance from the printing assistant,primi\,oW( Illws. Aitng th asmost tim-consuiting tasks ol'the art unit is the layo of (ISpui icat ns.In lhe pt the iraditional cut-and-slick nethod has been 
Hl 

used. 

Distribution 

Distribution is tilefinal Ieg of 0)IS work aller the long document preparation process. A totalIf 1,590 requests ('f-publilications were received in 1985, Cxcilud inrg tequests for progress report reprints.)ISmaintains the ('enter's mailing list. During the last hall'of" 1985.Addressees ol'the TVIS proiect 
a thorough updating was initiated. were also incorporated into the mailing list data base. After completingthe nmailing list update. tle ('enler has 4.500 entries ill the listing, Ireductlion ol 25 , from the previousyear. This reduction in reaeIsrs should be sceil isa benefit to AVRDC, sine the cost iii printing anddistributiol of an incorrcst Or uinitterested listing can range from LIS$3 to US$5/year for an addresseein the general caitgor to I S$2 to tUS$3( I'Veir fiira library listing.AVRIX is nor financL'ial,lv able t0 poVidC free copies ofall ol its publicalions to its entire iotentialcliciltele cvell if they could be identified. For this rilnSll in 1983. AVRI)C established a two-tieredpolicy olproviding its publications free-of-cha-ge to a1ll hla [ide libraries oilits mailing listwhilechalrimg oliits lariL' doctlunieills requested Ib)individutals.


Cotiiercial book sellers are a 
 1fu1r
isefuif channel ( reaching uitiknikow nclientele, as wellas to geneaiatefunds t1<ough10i increased book sales, unls which c++an
be uIsCd to Sis;tilln s'ontlntlillication effortis. 0IShas increased its receipts front hunk sales itsit has inciaseCL its numler of ciltinlercial outllets (Figs.

3 and 4).


Book fiairs cain provide a tlseflil - conlig'
I'riliii poCitial copubLli.shCi's and coMMercial booksellrs. The exhibitions itthe Frankfut liternationallooklair, the Zimhabwe Ilterinational Book Fair,and the I-tunanIl++\positiiln durin 1985 flicilita.tCd arralngelnets for a inaior copuILii.alion., enlar-gedA\VRI)(s coittmitercial book sellers' letwork., and pierlitted direct increases in sales. When ordersare laken froil exhibition visilors althe book fiair. as was tie case al tile natilnsales Exposiliom, ditectccutr. The IAR(" which c ordihitCs participation at hook fairs should arrange f'era local booksellet- to take Orders. Throtilti its ie'cotmitercial ollet illthe ISA. AVRI)C has bCgLl thhavesclecld tilles exhibilted at sollie 1Mnajor scicntific inleings. i.e.. the American Sociely olAgroin lliyarnd the rinloniology, Society il' Aincrica.
Mailing costs cmltiutied their inexorable rise iii 1985 to) US$15.744 from US$10,184 inl 1984.This is due to rising postagc costis and the increased mailings of tile "'lVIS project. 
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Fig 3. 	 AVRDC publication outlets, Fig. 4. Receipts from AVRDC publica
1983-85 tions, 1983-85 

Need for Processing Facilities 

Becausc of the 1iature of, iIfo1rta: ton work, ()IS has hcen in the vanguard at AVRI)C to inltroduce 
n' teclinoloy to the work place. In 1982 OIS ohliiaed the firsl word il'OCessingi unit, the I1M 
Displavwriler. al the ('enler. With the introdLuction in I984 of the I-i1P 150 to the entire Center, this 
ctillip te r has hc IIIC tie st antdatrI word IIOCcss " Iir wt'k oil reports, sItClI as tile alltiu I p )a lr(gress 
report. 

")ocument preparation. CtlrrCntl\'., how VCr. 01, is unaiMC to take advanita, oif many of lthc 
improveld possihilities that the computelr ace offer's. [he availathilitv to (IS of lnlI otie terminal 
prCSCtS a SCI'iOLIs constraiit. It munst he use.'d for the Illainlclance of the inlailin, list. the 
dev.'lopntll oflthc new ()IS slidle ile data base by tihe distrihulion and art unils, and Cle.Ictrouic 
editine 1 II'ewo-iiicmher Cdilorial staff. 'lhe Ilsctcc of a,uicilor, storacte unit il which files 
of large 	documntsl, can he field lor ClcCtrotic Cdiliie is aMifC sCriouS c,,oistrainlt. 

" 	 Typesetting. ('urrently. AVRI)C has no plritcr capahle O1 prinl-quality r.sOlultioti hy tihe 'ip
cilniputer. This neccessilat the' use of cxtern.al commecial typesctling which iscostly antd does 
not fficiently use the IIitid reIsourCCs f tile arlist. 

* 	 Printing. )IS was fortunate to ohlain a lie\v. largc ic-lidclhcrg press durin. 1985. This press
is partictularly ad'a nagcois for lIarge plfint-runs and color work. H-ow,,,cr, additional eqUil,,nent 
large 	enough to service this press is urgently required. 

http:cxtern.al


Office of Training and International Cooperation 

In June 1985 the Training and Development Office was renamed Office of Training and
International Cooperation (OTIC). The development responsibilities of the former office were
transferred to the Production Systems Program and International Cooperation, involving current 
outreach programns, was the latter.added to The responsibilities are as fol lows: 

1. Plan the training program and arrange for the selection of scholars 
2. 	Execute the triainirg progia inl hr(OUgh cooIpe ration a rd coordination with appropriate resource 

persons
3. Arrange and execute regional or national training programs in cooperation with local bodies 

as appropriate
4. 	 Provide back-up .,uplort and expertise for ongoing AVRDC/national training programs, 

e.g.,Thailand Outreach Programi
5. 	Act as liaison with resident scientists and/or designated national s;cientists and appropriate

AVRI)C st;ffT to provide agreed upon requirements of ongoing outreach progranis in a timely 
and efficient way 

6. 	 Serve as the AVRDC contact person for outreach/lbilateral programs 

Training Activities 

Enrollment 

Ninety-four individuals from 14 countries reported to AVRDC Headquarters for training in 1085(Table 1). A total of 90% represented the six participating Asian countries, and the rest canie from
eight nonparticipating countries in Asia, Africa, and the more developed countries of the world. AVRDC 
spent 303 man-months, equivalent to 25.3 man-years, training the 94 scholars. 

Funding Sources 

AVRDC provided 267%of the total scholarship grants (US$280,000) and the rest came from the 
following sources: 

. AI)B Technical Assistance Grant to the AVRDC-Indonesian Outreach Program
2. ADB Technical Assistance Grant to the AVRDC-Malaysiar Outreach Program
3. AVRDC-Thailand Outreach Progran (TOP)
4. 	 ADB Loan Grant to the Second liaguna de Bay Irrigation Project - Vegetable Component, 

M. A. F.. Philippines 
5. World Bank-Assisted Seed Project - Indonesia 
6. 	 Rural Developient Administration - Korea 
7. ROC-VACRS Assistance to the King's Project 
8. 	ROC-National Science Council 
9. 	Japan International Cooperation Agency (JICA) 
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Table 1. Number of scholars by country and duration 
of scholarship, 1985. 

Country No. of 
Scholars Man-Months 

Participating 
1. Indonesia 16 66.0 

2. Korea 5 22.0 
3. Malaysia 17 39.0 
.1.Philippines 8 40.0 
5. Taiwan 28 69.5 
6. Thailand 11 29.0 

Subtotal 85 265.5 
Nonparticipatlig 
7. Bangladesh 1 0.5 
8. Japan 1 11.0 
9. Liberia 1 5.0 

10. Papua New Guinea 1 5.0 
11. Reunion 1 1.0 
12. Tonga 1 5.0 
13. U. S. A. 2 8.0 
14. West Germany 1 2.o 

Subtotal 9 37.5 

Total 94 303.0 

10. German Agency forI"echnical ('ooperalion ((;'I'Z)
 
I1.(ermn Acadchni IUchange Service
 
12. NetherhLIn l li\'Cn',iiiiCsI'Finidatioln for lilterutional ('ooperation (NUFFIC)/University ofB ii ia 

13. 1SAII) ( aieii P'rogram 
14. Universitv of Illinois 
15. ('mlo Iltcrprise Co., L.td. 
16. Adams Intcrnational. lid. 
17. Hoard Of (lObdil Minislries. UnitCd Methodist Church - USA 
18. Sel-spolso.rshilp 

AVRDC Staff Training Load 

As advisers. [lie AVRI)(' senior and.innior stall were very much involvCd as advisers to training
scholars. especially Ilse conmling as research interns, scholars, Fellows. and summer sludents (Table
2). I mllany instances lie interns., scholars, and fellows developed their own research problems with
the adviser's guidance. he othiers simply carried oil the olgoing research activities of their advisers. 
SIelltr students arC nSaMl involved in ongoing research projects. Illerelore. \C do lot only
accOlllishIhe prilecl bul also provide theim with skills and experiences. 

As resource pc'rsons. Aside froin acting awadvisers to tilescilolars, the staiff, bt h ..Seniors alnd 
Juniors. provided line as resource personis to tie group cournses alAVRI). Tie lndCncV to ulili/e
ituirl tiff riore as resoulce pc'rsons was very evident in 1985. ()ir compCtelnl juior staff shosv,.'edinu0re confidence il handling lecturCs ill English. In the spring course 67"7( of the resource persons 
were senior stal'l , 21 1,.junior staff, and 12', outsiders. Ill the fall 54/,,were senior staff. 38/,juniors,.
and 81/ outsidei,. ()utsitle resource irsons wilh cxpertisc thal lhe Centcr lacks were invilcd. A
prolessor fron t ie Nalional laiwan University provided lectures on soie aspects of agriculltual 
ecoomiulics. Vegelable preparalion and cooking classes wvere also handled by invited resourceeCrsons. 
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Table 2. Distribution of training scholars by subject/discipline and period 
of training, AVRDC 1985! 

Subject/Discipline RI RS RF PT SPT VS SST Total Man-Months 
Plant Breeding 2 1 .-- 2 4 9 35.0 
Plant Pathology 3 - - - 2 2 2 9 24.5 
Plant Physiology 1 - - - 4 5 13.0 
Entomology 1 - - 2 5 8 17.0 
Seed Technology 1 - - - 2 3 2.0 
Chemistry - - 1 - 9 10 25.0 
Crop Management .- 4 - 4 4.0 
Economics - 1 .- 1 7.0 
Garden/Nutrition . . . . 2 - - 2 1.5 
Soil Science 2 - 1 - 2 - - 5 22.0 
Production - - - 26 1 - - 27 124.5 
Information - - 1 - - - - 1 12.0 
Research Management - - - - - 6 - 6 4.0 
Training Man-.gement - - - - 1 - - 1 3.0 
General - - -. - 3 - - 3 1.5 

Total 10 2 2 26 12 16 26 94 303.0 
/ RI: Research Intern: RS Research Scholar: RF: Research Fellow; PT: Production Trainee; SPT: Special Purpose 
Frainee, VS: Vis1inmg Scientist: SST Sumnller Student Trainee. 

Training Services for the Outreach Programs 

IProviding AVRI)' outreach operations with traind matnpower is given the highest priority in 
our Iraining program. Sevenly-eighl perccnt of the total enrollment fIr 1985 came from the six 
partIticipating cou(lriC, rc;C i lpitshere wC IIave aiCliVC Omut gratns (Tahlc 3). Tihe highest nuinhcrs came 
from0Malaysia and IndonCsia where the outreach prmgramS were recCntly inaugurated. The trainring 
oi" technical personucl to nan, the niultilocationnal itials was giv'en emlphasis. Malaysia and .ldollesia 
sent n tf only frontline research workers, hut also middle- and scnior-lc\'cl researclcrs lor exposurc 
and orientation tm the rcscarci and training systenis at AVRDC. 

Table - Training services for the outreach programs, 
December 1985. 

Countries Outreach Prog. Nat./Other Prog. Total 
Participating 

1. Indonesia 	 16 - 16 
2. Korea 	 4 1 5 
3. Malaysia 	 17 - 17 
4. Philippines 	 5 3 8 
5. Taiwan 	 26 2 28 
6. Thailand 	 5 6 11 

Subtotal 73 12 85 
Nonparticipating 

7. Bangladesh 	 - 1 1 
8. Japan 	 - 1 1 
9. Liberia 	 - 1 1 

10. Papua New Guinea -	 1 1 
11. Reunion 	 - 1 1 
12. Tonga 	 - 1 1 
13. U. S. A. 	 - 2 2 
14. 	West Germany - 1 1 

Subtotal 0 9 9 

Total 73 21 94 
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As part of'our responsibility, we providd fhe AVRl)C-'I')I Regional Trairting Course with 
resiource pel us uptoll rcetlCSl by tIlL' residnt sc icitst. Tell scn ii r stall wecrc req nested to deliver 
lectures illthe regionail course as pail ol their oll'icial travel to the region. L.ectures were given on 
areas Ilt local resource persoins cotld Io1 olherwise pro,'ide, especially thiose involviing critical AVRI)C
activities, e.g., pianlt breeding. plaiil physiology, planit palhology including vilology, clloinlology. 
hlllc garldening. geriplasinl evalaition and itiliitliol, and scientific report writing. 

The First Training Decade 

AVRI)( completed fte first 10 years oftits irliaml trainig services tlo Taiwan and Ibrcigi 
nalionlalities. tablc 4 shows tiletraillinglii uputUl of 77 gradduates trolm 41)tcountrics. Tile t0al, ilIcluded 
4) grllatles 'roii ll0 counltries ol 1tur Regioial 'raining ('oCmses at AVRI)(-IO contuctled ill the 
last tliree years. 

)t tie Iotal g radutiates 84 17rcesllcitl both outreach tid iiatioll/otIle programI s ill participating
ctillitries. 0I ilicuise, C1illing Iuirticipilling counltries. 29'Y were trained lhr the operations oflhe 
(ill progras.reach 


()ur activities ill ltull sinpp)ort ()Itileollging otrlleciCl programs begaii ill
.litle 1985. Presently 
we have six ongoing outleach programs iusix cointi's (Table 5). 

Table 4. AVRDC graduates 1974 to 1985. 

Cotn tries/FRegions Oitreach Prog. Nat./Other Prog. Total 

Participating 
1.Irldoneli 	 16 44 60 
2. Korea 	 35 9 44 
3. Malaysia 	 17 13 30 
4. Philippines 27 95 122 
5. Taiwan 	 26 196 222 
6. Thailand 43 47 90 

Subtotal 164 404 568 
Non participating 

Asia 	and the Pacific - 65 65 
- 13 countries 

Latin America 13 13 
- 9 countries 

Africa South of the - 8 8 
Sahara 

More Developed COut- - 23 23 
tries of the World 
- 6 countries 

Subtotal 0 109 109 

Total 164 513 677 

Table 5. AVRDC outreach stations and cooperators. 

Country 	 Cooperating Agencies 

Indonesia Agency for Agricultural Research and Development (AARD)

Korea Rural Development Administration (RDA)

Malaysia Malaysian Agricultural Research and Development Institute (MARDI)

Philippines Bureau ol Pliant Industry (BPI)

Taiwan Provincial Department of Agriculture and Forestry (PDAF)
 
Thailand Kasetsart University (KU)
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Goals for 1986 

1. Continue to ol'er two courses in Vegetable Production Training
2. Conduct the initial course on Biological Control of Dianiond-back moth in cooperation with 

the Lntomology Department
3. Initiate the negotiation and planning Ibr 1ore irn-Cotintry training prograins
4. Continue to hackstop ongoing regional Courses in Thailand 
5. Provide assistance to outreach resident scientists as liaison with headquarters stalt 

Plant Breeding 

Anmiart Chinchcst:I Thailand 
Kim, Soo )ong: Korea 
L.ain, Kilo Jou: Taiwan 
Lee, Yii Shien: Taiwan 
Iin, Ling Na: Taiwan 
Melor Rejab. Malaysia 
Milo, Victoria C.: Philippines 
Wang. Shyh Shvan; Taiwan 
Wu, Erika: Taiwan 

Plant Pathology 

Anek Chotiyariw ong: Thail 

Bizer. Fberhard .;.' West 


Germany

Choi. Scong Ho: Koica 

Ho. Ban Lec: Malaysia
L.iao, Hucy Jane. Taiwal 

Mal, Shook Ying; Malaysia 

Manoi Panyapinyophol: 


Thailad 

onht ha N, ntapniit: Thaiiad 


Wang..fil Yen: Taiwaii 


Plant Physiology 

Chang, Char Yi; Taiwan 
Chang, Ruey Ling: Taiwan 
Kin, Won Bae: Korea 
Li, Thu Chen: Taiwan 
Su. I Zin; Taiwan 

Entomology 

Cheii, Chian l.eei; Taiwan 
lisguerra, Nelson P.: 

Philippines 
Hong, Chien Fn: Taiwani 
Li. Ming Chen: Taiwan 
Siti Asiali l)zayanddin: 

Malaysia 

Training Scholars 

Sycd Abdul Rahnian 
Malaysia
 

Wo, Huey Lin: Taiwan 

Yiii, Yii Feci: Taiwan 


Seed Technology 

1lsu. Weli Chi; Taiwaii 
Shiuc, Mei Luen: Taiwan 
Suarti Soetadi: Indonesia 

Chemistry 

Cheri, Hsiou Jeng; Taiwan
heng. Jason Taiwan 


Chill, Horng Yih: Taiwan 

Ha, Choi Ian; Taiwaii 

ladincs, E.vlyn .; 

Philippines 
l.cu, Fang Jiuan:; Taiwan 


igCachcro.

Liaiig, TL.in. Ming IFeng; Taiwan 

Liu. Ilucy Jiuan; Taiwan 

Lu. Hsi Chi; Taiwan 


Crop Management 

LgkL Ismail I'rg k Ahiid; 
Malaysia 

Khelikuanr bin Meera 
Hnssain: Malaysia

iglon,Ahi Chyc MalaysiaeMichilhi. Roger France 

Economics 

Gleason, Jane; U.S.A. 

Garden/Nutrition 

Brown, Allison A.; Thailand 
Sarkar, Asit K.: Bangladesh 

Soil Science 

Kaniata, Kazuhiko; Japan 
Lin, Jiunn Yann K. Saudi 

Arabia 
Park, Sang Gu; Korea 
Sonkiat Kham iam; Thailand 
Yusdar Hihnan; Indonesia 

Production Training 
Program 

Abdul Rashid bin Endut:
 
Malaysia
 

Inad rid Fdhly
 
Irdoiesia
 

Arandia. Sixto M.: Philipines
Asiniar Alwi; Indonesia 

Azizan bin Ahuad; Malaysia 
Budi Santoso; Indonesia 

Pacifico P.: 
Cachero.PacilioP.:Philippiies
 
I Wayan Kartha: Indonesia
 
Ida Noordijati Kusnan;
 

Indonesia 
Khairul Anuar Zainol Abidin; 

Malaysia 
Lah, Luogon P.: Liberia 
Lii, Sang Chcol: Korea 
Magpaiitay, I)emocrito Z. 

Philippines 
Marsono Partodinano:

IndonesiaMiranda. Nestor L.; 

Philippines 
Nanay JUbaida Mashudi; 

Indonesia 
Osilis, Paul' Papua New 

Guinea 
Pairat Kaidee: Thailand 
Ranili bilr Oniar; Malaysia 
Sanusi Karyadhara; Indonesia 
Surtikanti; Indonesia 
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'hia, Raisla (ioly: Indonesia 
Vaea, Siolie Mialatuala: "'Tola
W aiunal'ii N iagiiail ; l'hailaiid 

Witoin Adiyoga: Indmiesia 
Wiwill Willdasahl Sowc11-1rmal: 

Inhdnlesia 
Y'oilg, Nain liii: Malaysia 

Information Management 

,astinloia, PLIra: Phlilipines 
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Research Management Training Management 

u aii sialAbd ul Ra hu Iaud : M alayi Yu~cnyigO tligl ai i a 'l l 
Aldul Rahuian Ilaron: Thajiajld

Malaysial
 

Ali bin Abdul Ilainid: General Topics 
Malaysia 

Aneggo) I ladi PIeriadi: ('halc1awan Ilipplrasal: 
Ind1,oesia 'I'hai land 

Ilin. i leng .hlng: Malaysia Korakol Iloontan: Thailand 
S;1ai Ii M, Miibhal: Idliesia Naromg, Booinkaw: Thailand 
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Board of Directors 

Dr. Paul C. Ma, Chairnman 
Food Industry Research and )evelopment Institute 
Taiwan, ROC 

Dr. Yoshiaki Ishizuka, Vice-Chairnan 
Hokkaido University 
Japan 

Mr. C. H. Huang 
Council of Agriculture 
Taiwan, ROC 

Dr. Jung-Ho Kim 
Rural l)evclopment Administration 
Korea 

Dr. Tetsuo M. Koyama 
The New York Botanical Garden 
USA 

Dr. Klaus Lampe 
German Agency for Technical Cooperation 
Federal Republic of Germany 

Dr. Shu--luang Ou 
E. Brunswick, N.J. 
USA 

Dr. Chongrak Prichananda 
Kasetsart University 
Thailand 

Dr. Allan K. Stoner 
Depaitment of Agricultare 
USA 

Dr. M. Guy Vallaeys 
InIc;-Ministcrial Committee of International Agricultural Research 
France 
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Minister Salvador H. Escudero, III
 
Ministry of Agriculture and Food
 
Philippines
 

Dr. R. V. Valmayor
Philippine ('ouncilH for Agriculture and Resources Research and Development 
Philippines 

Ex Officio Members 

Dr. G. W. Selleck
 
Asian Vegetable Research and Development Center
 
(U6ntil September)
 

I)r. Paul M. H. Sun
 
Asian Vegetable Research and Development Center
 
(After Septcmbcr;
 

Dr. T. C. Tso
 
P1h11t Gc nCtics and Ge rmpl asn Inst ittile
 
LSA
 

Observers 

Mr. F. r. Chang

Council for Agricultural Planing and Development
 
Taiwan, ROC
 

Ms. I)eborah R. Schwartz
 
American Institute in Taiwan
 
USA
 

Dr. John S. Robins
 
Agency fIor International Development
 
USA
 

Mr. 1). F. Panganihan 
Ninistry of Agriculture, Philippines 
(Representing Minister Fscudero) 

Mr. Takasuke Yamaguchi 
Interchange Association 
Japan 



Senior Personnel 

Administration 

C;. W. Selleck. P )irector (;eneral' 
ceorge A. M I;ow'. Jr.. I)hi.).. Director (jenerdl
 

Paul M. II. Sun, Ph.I)., l)eputy I)irector General
 
Michael Cliin, I.S., )irector of Adininistralion
 
David I. K. ('ii. G.A., C.P).A., Comptroller
 
('le Jenel-a. B.S.. Snperinleidenl, Buildings and Maintlnance"
 
Ann liwa. Mallaicr. Flod and l)orinilorv Services
 

Tomato Breeding 

Romeo T. ()pcla, Phi.).. Ilrograni Leader (Horticullure) and Plant Breeder (Ioniato)
 
Je-tln ('hlin, Assistant Specialist
 

Chinese Cabbage Breeding 

lil Young Yoon, Pi.).., Associate Plant Breeder*"
 
Lien-chun ('hang, B.S., Assistant Specialist
 

Mungbean Breeding 

teorC ('. .I. Flernande/, Ph.!)., Research Associate#
 

Ren-chciii .n, B.S.. Research Assistant
 
Miao-niao 1isu, M.S.. I)rincipal Research Assistant*
 
Ila-kloan ('hen, M.S.. I)rincipal Researclh Assistant***
 

Soybean Breeding 

S. ShanlnnIgasu ida ralm, P)h.l).. 1)['01ra1-1n LCadCr ( CLguneCs) and Plant Breeder (soybean)" 
Kun-te Lee, Senior Research Assistant 
Li-ln (Thll, MS.. IPrincipal Researlch Assistant 

Sweet Potato Breeding 

Steve S. M. Ii. Ph.).., Associate Plant Breeder (sweet potato and processing tomato breeder)++
Masarl hVllnagil, Ih.I).., Visiting Scieniist CIP*;ffr'om01 
Hiroko Takagi, h.i).., Researeh Associate# 

(hing-hsiung Hing, M.S., lrincipal Rcsearc'h Assistant* 
('hCei-slian Cheng , B.S., Senior Research Assistant* 

Plant Pathology 

Arnold '. Tschanz. l~hi.1)., Plant Pathologist (legumnes). Head. Plant Pathology 
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Tien-cheng Wang, B.S., Associate Plant Pathologist
Min-chu Tsai, M.S., Principa Resca rch Assistant* 
Yao-hua Cheng, B.S.. Research Assistant 
Ming-inin , Chao, M.S., Principal Research

Sylvia K. Green. Ph.)., Associate Plant Pathologist (virology)

Dar-rcn ILec. M.S., Principal Research Assistant
 
Yen-jen Kuo, 
 M.S.. Principal Research Assistant**Jonatihan l. Yucn, h.).., Associate Plant Pathologist (horticulture)/Liputer specialist*
HsiotJ -chcji HuLng, M.S.. Principal Research Assistant*
 
Hao-jan Lin, 13.S., Research Assistant
 

Entomology 

N. S. Talekar, PhI).., ntoimologist
1-i-chin Yang. 13.S., Research Assistant*
 
Song-tay Lec, B.S., Research Assistant"
 
Chili-pin Lin. B.S., Research Assistant 
Sn-chong Kto. B.S.. Research Assistant* 
Shang-wcn Hwang. 13.S., Research Assistant 
Min-yi ILiu, M.S., Principal Research Assistant**
 
Jen-wano I-u, B.S., Research Assislant:*
 
Ying-hIey Iee, NI.S.. Principal Research Assistant" 

Plant Physiology 

George C. Kuo. Ph.iD., Plant Physiologist

lHuci-inei Chen. NI.S., Principal Research Assistant
 
Hsiti-chu Chen, M.S., Principal Rcscarch Assistant
 

Chemistry 

Samson C. S. T'sou. Ph.D., Pogrami Leader, Pro(duction Systems Program (PSP) and BiochemistKuang-kung Kan, M.S., P:rincipal Research Assistant 
Shyun-shytni Lee, M.S., Principal Research Assistant
 
Shu-jen Wang, N/I.S., Principal Research Assistant
 

Garden Programs 

Jack Gershon. Ph.D., Nutritionist 
Yen-chin Chen. M.S., Principal Rcsearch Assistant*
 
Lee-ju Chen, M.S., Principal Research Assistant
 

Soil Science 

Hideo lInai. Ph.I)., Soil Scientist
 
Chin-hta Ma. 
 B.S., Research Assistant

Chi-hsin Lu. M.S., Principal Research Assistant
 

Crop Management 

Adisak Sp'jlapongse. Ili.D., 'Associate Crop Management Specialist YBernard A. Kratky, Ph.D., Visiting Scientist from University of Hawaii, Hilo**
Yu-chi Roan. 13.S., Assistant Specialist

Mei-hucy Wti, 
 B.S., Senior Research Assistant 
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Cropping Systems 

James J. S. Tsay, Ph.)., Research Associate# 

Agricultural Economics 

James R. Hicks, PhI).., Visiting Scientist from Cornell University**.*
 
Hsu-yu Huang., M.S.. Principal Research Assistant*
 

Soil Microbiology 

Willia, C. Stearn, Ph.)., Soil Microbiologist*
 
lce-ju Chen, M.S., Principal Research Assistant
 

Training and Development 

l)iosdado V. Castro. M.S., Training Spccialist
 
Sen-hsiung Lai, B.S.. Assistant Dcvelopment Officer***
 
Yuan-chin Yang, B.S., Training Assistant
 
Jia-chi Cheng. B.S., Training Assistant
 

Information Services 

F. W. Sulzberger, M.A., Associate Information Specialist* 
Bruce 	T. Mclcan, B.A.. Associate Information Specialist**
 

lastiniosa. Pura J., M.A., Assistant Information Specialist**
 

Library 

Tcng-hui Hwang, B.A., Senior Iibrarian
 
('hen Nein-ming, M.S., Documentalist**,*
 

Experimental Farm 

l'eng-sheng T, B.S., Farm Superintendent 

Genetic Resources and Seed Unit (GRSU) 

Chong Seng "l'ay, Ph.!)., Research Associate 
Yung-ktang Huang, B.S., Research Assistant 
Wen-hsiu Kuo, B.S., Research Assistant 
Jin-luici Lu, M.S., Principal Research Assistant** 

Statistical Services 

Makoto Nagai. B.S., Scientist in Biometry and Head of Statistical Services* 
Hsien-yang Tien, B.S., Senior Computer Assistant 
Ming-zen Chang, B.S., Statistical Assistant: 

Computer Services 

Jonathan E. Yucn, Ph.)., Associate Plant Pathologist (horticulture)/colnputer specialist* 
Hsien-yang Tien. B.S., Computer Assistant 
Yuh-ling, Clien, B.S.. Computer Assistant** 
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Bilateral Programs 

Thongchi "onglthisri, Ph.I).. ,esidet Scientist"Z , Indonesia! AVRDC Biliterd Project, LIcmNhngHlrticultural Re'arch institute. - 'l'M
TaaiktibM Pfruhu 517, l.emb g,lhan
iadung-Wst Java. 
Indonesia 

him-, Ilo Kiii. Ph.I)., Director, tlhe Kiirean Sib-Cnltetr AfTiliatdc' with AVRI)C. Ihortjc'ultural
]Lsp;iiiu'idn l
StitI. 	Rtifa liiiito nlAdnlinilitrionl, SulWcImn. Korci


1I1Mostli 
Saadaitii, Ph.I).. Rc'id'itI SciCitit. Malaysia!t\VRI)(" Vceetlhle Research Progralii,

MARDI)I, .lan Kchun, Kelawn. Sclianor, \V,I Malaysia
.
leCnjilii I I acgiuspi.Af\tlile Iholorictilturist. Phlilippine ()utrcach Programin,I.urcau (11 a1t Industry,

I-conliiic Garden., hs Balo, l.aiinil P)hilippincs

R()-AVI)(' ()ulrcach Plrograii, (oncil ot '\gricultire. 37 Nan--Hai Road, Taiei Taiwan. ROCCharles Y.Yang. PiI).. )iiclor and Reside'ii Scientist. Thiilhind Outireach Prograln/AVRI)C', P.O.llox 9 I1010, K a;clirt Bangkok I()903. Thailand 

I~t.1l 
 TulinifIt),ld
 

* 	 AlrieCd tiilll19 5 
LIIlugCdii,iI Ic l## A dclnj celli 

ReasI gmntI;oiUi dC;lIdi.IIS.Si16 
] il'i lIuid. 

11 /litt nl)(
rAd',ilitcdt IiliC'..ItltI 


# / RL'ai. 1 iiillii h ([A Rt)t. ,SI. t uitti, \VCSI htlii .. 
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Aiguilla, British Burkina Faso France 

IN*I'i \ Agricttural l \crinlclnt (':uindinM Pr iccI ('Cntrtl)c Rsetrchcs Agrono-
Suntni 	 IIM'I.(IRAI)sllti('t1, 1Il G;Itrde.'n 	 M iL11C.' 

Antigua Burma French Guiana 
( 'Cihhc.ll c h & ('CLitrc.\ tniillir R,,c' IRRI 13IIIii1 'rlijec't 	 de 1 l0vculliurt.' 

)lll,+clll 	 FAO\(R< pl'e'eI'+, ill[)c~citl hl'lltllu'1 	 II;livc B'Ul'Ill
 

GambiaCanada
Argentina 

Rc.aicli (Ccnik (II)RC') Ghana
N limiitt,.' 

I'll I,,.'-1,itluid N j,,.'i c'ti (h6h , A2 LUlAIiIh md E',wrN.n S utI t l tie Iti tti, 

l)ciiu \'i ('U0iiClftiVC NItulli-
Australia 

\ulrlilt iiill Atlii.' Pl),rir 	 ii li* r i . l(it llti Chilea ' 	 , tc .tiATustr iaClokd F Jrlilw RI.slands'and 
lki:. ,I lhilic'i' i lkltu l ci'c(hi I il\ lrid'. 1)c,]'Cill)ci ' Guatemala, Fral+n )le el 

[ tllit,'cll (11 	 . ll .. l cFst)ill.\ttAl ricialil a Colom bia 	 ,iitil 'l 
ntroduction midl \]fhomtitl
Guan aBAnglesh 

l i " R um lldR u ' F mci. l c ' . 
+.1i i C LItu l0 \%Cl.NC O. Ric all l loiiIi ri Utl''. r r 

Austria Cook Islands 
. ol Arriti lture and Guatemala (France)lk l)ati-'ct LcT,G llIl N ini. N 


Ai IA I:A ' lini C bsaltit rmtiun tl ct ki r rcl c
c Fi , ic-,, 

wt t .it Jlllji< t al F ',il t I.0 . ( c iroi will ittc l (INR A ) 
%1liL-ulltIa tg',.'h 

if i 

ITckclcku c"c,,cc'arl'h
\titlflil 
Guyana
Bangladesh 

AlNrCUll IC , ScIliilI Aricl . S. A. rI 	 Costa Rica 
lcrtil;sle (Ccnti America jt.c igarlIlCrll nt Sttint(lyana S
inBel illc , 

S++
('llli~lianl s,++'I 'i.' 	 R . .\ ,+o,." 	 (('ostil ., 


. lPccarlch 


('elnte[ Likul Teul il Miv+,d"J CHongeniKong lliti
 
(' 1itr,nd Viaih.c Se.eid E ct Ador lr.-tl Haiti 

n ic 	 (oHlll tC 


W'Airoititli etl 

\t.ll oiii ll i'h1rtlulllciml Cuba VEtugrilypt 
hi tc oflNt%'tcle - A\ ritillr, 	 l:i Ilte ' de 

ln,,tiltitjl~llii C Mennonlite Centlral Commiliil+cc[)AM1Ci iIS 


chlll al"'cliicrli Asi iBelgium 	 Alci' lscai 

,


siactili. bSic,lnicnii Aon(h (toii alvas 
dc Itt 	 Dominican Republic Honduras
 

Senilia,rriict'croSris.S",;. i il AI liericalila\ iitA A. cscutli 
Belize iiiversitl Mtcvio;il At titnt de 

AA icuktmrl IiAgCrici' EtliiopilaEcuador ic'ducaar 

atil[e\Chillllll insiute L tiilinl,,i C ull cl,()fficili

(Central 	 Hong Kong
 

Wil iDi listii llC 

]iil e.lA dllrilillius )i Egypt
Bhutan 	 r
 

i iFll 
Uhni\'lsity of A,sitl Hungary 

Bolivia Recrcli~ Center for Agrolmlany 

( iiI El Salvador
I Cril Pcii i i C Ii('til i t 
Indulstrials Alinmenticlias '1+I. India 

Botswana 	 PANIA' i Agricultural ichi tlUrit 
oltf' \Viv'elo 	 Aiidhr~l AgrictiIIlur1-iIMl+illl f AgIriC1,ulllitill Mi rlioi 	 Prade'sh 

Ethlopia 	 Aniklr ASriiiilltiiil si5
.lrch Rt, 

Brazil Instituka R ,i lrh rtt'AgrichtSitrr . i.llitoicl 
(Cntil NaiA itllitlt S iuiisw, I,,liltie Agrictiut C nt re Ce lr eiuluc hnr." 	 rntl Atric iltand 

(ih.llel 	 Iinstiltile
i .' , 

M'nl~¢ ~c>sqlisa Cltoln aind Millet" I.xlpelhilllll
a irllinse D Fiji 

A'\!m Plimlari:i F:tolli('olluev.e Stationl 

I~iih.Fililmiu IFiii I.itl. l)¢saiAgricutiltura l FI+nil;1i iklutlieltzi~i/ 	 stlT i Corporatlrion.liM('AliA'fl 

ILcg{zflc_'a lliliion Co(., I.id.Rcseiirchi Fertilizers 

Brunei .Sigiiloku Rese'wichli itn (G.BI. IP illUnive.rsity of' 

Iliis~ll.'.atilmtnPu'lllilin siiaitl Rcsc.'irc] Agriculture a.nld"[ lintilogyStlg:irc.'inct C'enter 

http:Corporatlrion.li
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Jamaica 
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lEdell Fruit. and VegtleNic Co., Sri Lanka AVR DC Tiiiilaid Otilrciich 
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Publications Available 

How to Order 

All of the puhlications listed helow can be ordered l'roin the Office of Information Services 
(OIS),AVRDC, P. 0. Box 42, Shanhua, Tainan 74199, Taiwan, China.'l'he followamg list of 
distrihultors ill highly-developed countries (III)X') and less-developed countries (I.lC) have man'ytile 

ol these puhlications aViilahl for saC in local currCmL,.
 

The prices qillitl hclow inclkide surl'acc Postage. Ifairmnail delivery isrequired thie additional 
postal charges will cadded to the invoice. All Charges should he paid with a LIS dollar check (payable 
by a bank in the USA) imade Out lo AVRI)('. or with lUnesco coupons. 

HDC Distributors LDC Distributors 

IRIOlIS: Tropical Scientific Books World lniversities Press 
Rail'eisenstr. 24 13-5/132. Sal'dariung l'nClave 
I) - 00)78() longen New I)elhi - II) 029 
Fed. lep. of Ge;l'r-aatny India 
(()rders for lItarope) 

Publications Section 
Puhlishers luter ational (M)rp. ('GIPRT Centre 
21Ltd Floor. Newfield Building Jalan Merdeka 99 
42-3 ()ntsuk;a 3-C1ehonte Bogor 16111 
litnkvo-ku, 'lokvo 112 Indonesia 
Japanl 

University of Malaya ('o-Operative 
Agrihookstorc 13ookshop, I.d. 
1611 N. Kent Street, Suite 600 1).0. Box 1127 
Arlington. VA 2220) hlan Panltai Barn, 59.700 
USA Kuala IuAnpur 
(Orders hor North America) Malaysia 

INI-()-I.INIF' INI)iX. Book Promotion & 
(P() Box 506 Ser\ ice, l.d. 
Sydney. N.S.W. 2001 Plocnchil Road, F'athunlwan 
Australia Bangko4 10500 
(()rders for Occanil f' Thailamd 

Notice to Librarians 

AVRI)C has had a long-standing policy 1'dCpositing oic copy oh its publications free oh charge 
to all of the hona fide lihrarics on its mailing list. In order to maintain this policy AVRiDC has established 
a Publication I)nstribltion Futnd which solicits donor co itrihutions in order to cover the mounting 
costs ofdisributiun. If this Funnd is successful, it is hoped that1 besides continuing library distribution, 
AVRI)(' will also he able to continue to add new libraries to its cotmplimentary mailing list. 
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Annual Progress Reports 

1983 Report. 444 p.
 
1984 Report. 48) p.
 
1985 Report. 500 p.

(All issues of progress Reports cost HDC $20.00; LDC $15.00) 

Progress Report Summaries 

1984 SuniVIIIMries. 88 p.
1985 Summaries. 96 P.
 
1986 Summar.u1ies. 94 p.

(All issues of Progress Report Summaries cost HDC $7.50: LDC $4.00)
 

Symposium Proceedings 
AVRI)C. 1977. Vegetable Technology inAsia. Proceedings ol'thc wo rkshop on pre- and post-harvest.
156 p. -il)C" $12.0(: 1,1)(" $8.00) 

Cowell. Rlhe rt (ed.). 1978. lnopical tlillo: Proceedings ot lthe first international symposium. 290 p.
(IIIXc $18.0(1 I l)(" S10.00) 

Talekar, N. S. and T. 1). (riggs teds.). 1981. Chinese cabbage: Proceedings oflthe first international
symposium. 489 p. (Dl)(" $25.00: ,IL)(C $15.00) 

Villareal. R. I. and T. 1). Griggs (wds.). 1982. Sweet potato: Proceedings of the first international
syVmposiumn. 481 p. OlDC' $28.00: Ll)C $15.00) 

Shar inugasu110a ra In, S., lidward Sulzberger and Bruce '. McLean Ids.). 1986. Soybean in Tropicaland Subtropical Croppirg Syslems, Revised ed. 485 p. (HIDC $25.00; LDC $18.00) 

Talckar, N.Y and T. I). Griggs (els.). 1986. Diamondback Moth Management: Proceedings. 483 p.
(HDC $25.00: ~l)C $18.00) 

ShannIugasunarain, S., P. Lastimosa and N. llenlit (eds.). 1987. Soybean Varietal Improvement:Proceedings off Ihc international workshop. 93 p. (HIDC $7.50; LDC $4.00) 

lastimosa, Pura1l. and Norma V. Llenit (eds.). 1987. Gardening Nutritious Vegelables: Proceedingsof the Vegelable l nprovcrient Gardening Workshop. (HIDC $8.50: LDC $4.50) 

Technical Bulletins 

T13 I Menegay, M. R. 1975. Taiwan's specialized vegetable prodUction areas: An integrated
approach. 17 p. (1I)C $4.00: LDC $3.00) 

TI"132 Mencgay, M. R. 1976. Farm management research on cropping systerns. 19 p. (HI)C $4.00;
LDC $3.00) 

T1l 3 Calkins, P. 14. 1976. Four approachcs to risk and uncertainty for use in farr management
extension. 18 p. (HDC $4.00: LDC $3.00) 

TB 4 Calkins, P.H. 1977. Firners' viewpoint of sweet polato production in Taiwan. 44 p. (HDC
$5.00: LDC S3.50) 
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I'B 5 Calkins. 1. II. 
[,IC $3.00) 

9,78. Vegetable consumplion in five cities ol' Taiwan. 24 p. (1I1)(' $4.00: 

'l 0 Ilmung, S. Y. and 1). 
$5.t01; I)(' $3 50) 

II. Calkins. 1979. Summer tomalo pioduction in 'aiwan. 29) p. (111)(' 

I'1 7 Iluaig, K. R. ;n1P. II. (Cailkins. 197X. Vegeahlc produclion illTaiwan: 
fIirmcrs. 30 p. 1l1)(' $5.00: I.I)(' $3.5 )) 

A survey of 3(1() 

''l ('alkins. ). IL 1l978. Why 'larmers plan tfllwhat they do: A study ol vcgetable production 

tcchnologv if) Taiwavn. 92 p. (lll)(' $7.50: I.l)(" $4.00) 

"I'll) Calkins, P.I1. and II. M. Wane. 1978. Improving the m.arketinig of pcrishable co muodities: 
A c;IsC sludy' of lcted v.gctaleh.s in 'lhiiva'u . 65 p. (Dll)C' $6.00: IDC'$3.50) 

TB I( 	(alkins, 1). S. II. 1978. While potato prodiction in laiwan: A fI'arm survey.II. and 'l'u. 

21) p. (111)(' $4.00: .l)(' $3 00) 

TII I I(' lkins, P. II. 1978. Soybean production in Tlaiwin: A fiarnsurvey. 28 p. I )C $4.0 
II)(' $3.0)0) 

I'I12 	 Rilh.', 1978..laM Cs .I. Ivailualion ol'environinltal pilliicl.rs in the hiunlid 1ropics f'r crop 
scheduling purpwses. 31 p. 1)(' $4.)), I,1)(' $3.00) 

"I'113 hanmutea~sundliii, S. 1979. Varietail development and gcr-iiplasii ililifaliol in soybeans. 
10 P).(11)C $5.W)): L.)C $3.5() 

'I'l14 	 ('aldwell. John S. and )onaild W. Ncwsom. 1984. Vegetable consumptiol an1d productioln 
in two municipalilics in Ilocos Norte, Philippines. 24 p. OIiD(" $4.00 LI,( 3.00) 

'1'I 	 (reen. S. K. 1984. ;uidclincs Ior diagnostic wo rk in plai virology. 43 p. (lIDI"$5.00: 
II)( $3.501) 

'" I' 	 ('aldwell, .John S. 1987. Assessing rainy scason vegetable pioduction alternatives: A case 
sludy in *upstrcanli taruning systems research. 51)p. (I)(' $5.)): IL)(C $3.50) 

Bibliographies 

'Iilekamr. N. S.. II. C. Yang, S. T. ILee, B. S. ('ien and I. Y. St (comps.). 1985. Annotated 
bilihography of' dianioldback moth. 469 )p. )Gratis, limited stock distribthed selectively) 

I Iwang, P. I. F.C. ('hen and C. C'. Wei (Comlps.), Saadoui, M., A. T."l'schazand .. W. Soderlund 
(eds.) 1987. Soyben Rust Biliography. 1)3 p. (iDI"$7.50: LI)(' $5.00). 

Monographs 

Brcssini. Ricardo. 1982. World needs f'r nutrition and tie role of1vegetables and legumes. 22 p. 
('iD $4.00: l.I)($3. he0) 

Chan;dler, Rob~ert F. lg983.Tlhc potential Fo r Illreeding heat tolerant vegcfables For (ihe tropics. 10 p. 
NIll)( $3.00): II)( $2.00) 

http:pilliicl.rs
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Choudury, B.1984. Vegetables and the quality of lif*e in the year 2000. 7 p. (Hr;C $3.00; LDC $2.00) 

Innes, N. L. 1983. Breeding field vegetables. 34 p. (HIDC $5.00; LDC 3.50) 

Liu, M. S. and Paul C. Ma. 1983. Postharvest problems of vegetables and fruits in the tropics and 
subtropics. 14 p. (tDl)C $3.00: LDC 2.00) 

Wittwer, Sylvan Hl.1983. Frontiers for science and technology in vegetable production. 19 p. (HDC 
$4.00: LI)C $3.00) 

Miscellaneous 

AVRDC. 1987. Accomplishments, Goals and Structure. 23 p. (Gratis) 

Van der Goot, P. 1930 Itranslated 19841. Agromyzid Flies of Some Native Legume Crops in Java. 
102 p. (fI)C $7.5); L,)(C $4.50) 

Franssen, C-.1H. 1934 Itranslaled 1987]. Insect Pests of Sweet Potato Crop in Java. 24 p. (HDC
$4.00: lAX. $3.1)1 

Shalulgasldarat'll, S.. T.S. ung and L. F. Chen. 1985. AVRDC Soybean Evaluation Trial (ASIET)
1980 & 1981. 62 p. (Gratis, limited stock distributed selectively) 

Ali, Chan'g-Soon, .lin-Hu Chen and Hao-koan Chen. 1985. International Mtnngbean Nursery (IMN)
1981 & 1983. 86 p.(Gratis, limited stock distributed selectively) 

International Guide Sheets 

78-63 Park, H. G. 1978. Suggested cultural practices for mungbean. 2 p. (Gra:is) 

78-64 Park. H. G. 1978. Procedures fbr mungbean evaluation trials. 4 p. (Gratis) 

78-65 Villareal. Ruben L. and S. H. Lai. 1978. Pollen collector. 2 p. (Gratis) 

78-66 Riley, James J. 1978. AVRI)C crop environment. 2 p. (Gratis)
 

78- I01 Villareal. Ruben L. and S. H. Lai. 1978. Procedures Ior tomato evaluation trials. 4 p. (Gratis)
 

79-112 Shanmugasundaram ,S. 1979. Suggested cultural practices for soybean. 2 p. (Gratis)
 

79-121 Hubbell, John N. 1979. Suggested cultural practices flr sweet potato experiments. 2 p. (Gratis) 

79-125 Shanmugasundaram. S. 1979. Evaluating AVRI)C soybeans. 4 p.(Gratis) 

79-127 Kuo, C. G. and S. H. ILai. 1979. Suggested cultural practices fur tomato. 3 p. (Gratis) 

80-134 Villareal, Ruben IL.1980. Procedures fhr sweet potato evaluation trials. 4 p. (Gratis) 

80-144 Opena, Romeo T. and S. H. Lo. 1980. Procedures IOr Chinese cabbage evaluation trials. 
6 p. (Gratis) 

85-234 Kuo, George C. 1985. Handling of sweet potato germplasm. 2 p. (Gratis). 
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85-238 	 KuiI, (;'orge C.. S. ILin and S. (reen. 1985. Sweet potato germplasm for internationail 
cooperators. 3 p. (rtis) 

87-272 Yoon.1in -Yoting. RioucI ()pc na aI .mlIT. len-cliing Chamg. 1987. Cultural practices Fir Chiniese 
cabbilge at AVRI)'. 0 p. ((Gratis) 

Newsletters 

Centerpoint - This newsletter of AVRI)("' providcs tp-lo-date inifornlion (n research, trmining.lptullicilli 	 ,ns. ct¢. ((;mils) 

TVIS News - This Iour'nl ki lpcparcf Iw the 'l rpic;l Vcgcl;alc Ilformlllion Service (TVIS) through
AVRI)(" and ptblishcd twic ai v ear. II plovide a plat of exchange of* inl(0r-1ilion, lor scientists 
working with iitngbcam, sohbcie and Chinese c;abagc. dIi)C $4.00/issuc: I.I)C $2.00/issuc) 

Soybean Rust Newsletter - lhi, :isaniil ncwsditte is inbslishcd y Ihe Intcrmional Working (roup
ol SoYbchn Ruts tli)iiglh the TVIS proiccl o AVRI)('. (111)(" I.S$5.0()/isstc;Il)( US$2.00/issuc) 

Journal Paper Reprints 

.1I) I 	 Mackenzie, I). R., I. Iho, T. I). lin. I Icnry 11.F. Wu and F, B. Over. 1975. Photoperiodism
of" mnngbea11ntl iutl"rtIllied species. IIort Science 10(5):486-487. 

JII 3 	 Wn, Ilenry B. F., T. T. Ytt amd T. I). lin. 1)74. IPhysiologicil and hiochclical conilarisons 
Il' swccl polatlo vriclics sensilive Cli I tIng 57)and inscnsitive (RcdI-Tucber-Tail) to chilling
clinperaitu-cs. 13111.12. Ro\. Soc. of New Z/ealandl. 1p.483-486. 

Jf) 5 	 Mew, I-pin C., T. C. Wang. and T. W. Mew. 1)75, Iitoctiltlii prlodtlin) anid cvalalion

Il' liltingbea n v)ar iciics lIo' 
 rcsaistua nc' to ((Ter )'. ora cI (l.' ci ie. Plint Dis. Repir. 59:397-401. 

JP 6 	 Mew. T. W. and W. C. IhI. 19 70. Valriclal resistance to baclrial will in tI)Iialt. Plant Dis. 
Repir. 60:264-268. 

JJ) 7 	 Mew. T. W., W. C. lh anid I. ('filt. 1976. Infectivity and survival (lf sof-rol bactcria in 
Chinese cabbagc. IPhytolatlio ogy 66:1325-1327. 

.IP 9 Mew, T. W. and W. C. Ilo. 1977. FffecIclofsoil Icmpcralurc on resistancc oftomato cIl!.:.virs 
I) bacterial wilt. IPhytlolmliology 67:9011)t) I 

.1P 13 	 (Opeim. R. T. md S. II. .o. 1978. l)eriv tion of, mialroclinal diploids in Chinese cabbage
ald ev'altlioll ol their signlticance in breeding. .1.Amer. Soc. Ilort. Sci. 103(6):820-823. 

.1P 1 	 Sha15nnganndaraii S. and Samson C. S. Tl)n11. 1)78. Photloperiod ind crilical duration for 
flower induction in soybcan. ('op Sci. 18:598-601. 

JP 17 	 Ktio, C. G;. and .1. S. Tsiy. 1)77. Iropagaling ('hinese cabbage by axillary bud culture. 
IlortScieincc 12(5):456-457. 

J]P 20 	 "lalekar. N. S., L. T. Sun. F. M. Lec, J. S. ('hen, T. M. Lee and IL. Liu. 1977. Residual 
hca viI)r of, several insecticides o ('hinnese cabbage. J. Iicon. 	I ntom. 7)(6):689-692. 
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JP 27 Kuo, C. G., M. C. H.Jung and S. C. S. Tsou. 1978. Translocation of'C-pholosynthate
in niLinghean during the reprodulive per'iod. HurtScicnce 13:(5):580-581. 

J ) 29 L.im, W. L... S. I-I. Wang and (). C.Ng. 1978. Resistance in Chinese cabbage to turnip mosaic 
virus. Plant Dis. Reptr. 62:060-662. 

Jl) 31 Villareal. R. L. 1979. Use of sweel potato' (lponlo'a haltias) leaf lips as v'egetahles. FxIl.
Agric., 15(2):113-127. 

JP 33 Villareal. R. L. ()hservations on multiple cropping inTaiwan. Philipp. J. Crop Sci. 
1(3): 129-136.
 

JP 34 Villareal. R. L. 1976. The philosophy in the tomato and sweet potato breeding programs
ol'Ithe Asia i Vegetable Iescarch ad )velopment Center. Philipp. J. Crop Sci. Jan. - March 
1976:32-35.
 

JiP36 Cowell. Roberl C. I)76. Vegetable Research inSoutheast Asia: The Asian Vegetable Research
and )evelopment ('enter. lintwicklung - L.andlicher. Vols. 5 & 6.
 

JP 38 H(i, I.(onad.1970. Soimie aspecls Iseed pr )dCtiod
n i and d ist ributi ioii in Asia. Seed 'ech nloigy
in the Tropics. p. 179-205. 

J) 39 Villareal R. I. S. K. Iin and S. 1-. Lai. 1979. Variations illthe ieldirlg ability of sweet potato under drought stress aid inliniini input conditions. HortScience 14(l):31-32. 

.11140 R. I. Villareal. S. C. Lo n,S. H. Lai and S. L,.Chil. 197). Selection criteria 6I'u"eating
ILuality insteamed sweet p)tat roo)ts..I. Amcr. Soc. I-Dirt. Sci. 104(l):31-33. 

JP 41 Yang. C. Y. 1977. Past and present studies of soybean rust incited by I'hakopsora pachvrhi:i
Syd. Bull. Inst. Trop. Agr. Kyushi Univ.. Japan. 2:78-94. 

JIP 42 Cowell. R. I.. and C'. L..hul. 1978. Internatioial research iii agriculture. Span 21(3): 104-106. 

.I) 45 ()pena. R. T.and S. H. Lo. 1979. cenetics o"heat tolerance in heading Chinese cabbage.
HortScience 14(1):33-34. 

.11 ShanrlSugasundara. 5. 1979.Variation in the pholoperiodic response of several characters 
)46 


iii soy(ibea. (-int, ma (IL.)Merrill F.uphytica 28:495-507.
 

JP 47 "lalekar, N. S. 198(0. Search fIr hoist plant resistance lo m ajr insect pests in Chinese cabbage.
In: Prcecdings (f tie Symposium on the Production and Insect Control of CruciferousVegelahle in Taiwan. April 17-18. 1980. P1t. Pro). Cr. Taichung, "aiwai. 

JP 48 Riley. James .1.and Merle R.Me negaV. 1978. Intensive apricultlural practices iniAsia. J. 
F'ood Proc. aIIdl Pres. 2:197 (3. 

JP 49 Villareal. R. .S. K.l..-I.. S. Chang and S. 11. I.mi.1979. Ise of sweel potato (Iponoea
hatatas) I.af tips as vegetahles. IxpI. Agric.15:113-1 16. 

JP 50 Hubbhell. John N.. Jr. 1980. The geronplasin accession information system at tile
AsianVegetable Research and l)evelopmcent Center (AVRl)C'. HortScieice. 15(l): 17-21. 

Jl) 5 1 Tschanz. A. T. and '. ('. Wailg. 198). SO\yhbeain rosI devehIiiplien t and apparent infection 
rates at five locations iii Taiwan. Prot. lEcol., 2:247-250. 
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JP 52 	 ShanrMutgasundaram, S. and N1. S. ILee. 1980. nfluences ol'nighl telmperature on the flowering
of file photoperiod sensitive anld daLltral soyeans. Ii: Proceedings of Legume in the 
Tropics. 	Faculty of'Agriculture. Universiti Pertanian Malaysia, Serdang, Selangor, Malaysia. 
p. 53-66. 

JP 54 	 Kno. C. (]...1.S.Tsay. C. I. 'Tai iand R. .1.ChLen. 1981. Tipburn of Chinese cahbage in
relation to calcium nutritiol aMd distrhtiom. Scientia lhortic. 14:131-138. 

JP 55 	 Slhann IuSlanil. S. and M. S. I.Ce. I'MI. Flower-inuhcinglpotency ,dif'ercnlt kinds 
(if leaves in soybean. (;Icine mm (I..) Mort. Hol. (;a/. 142( I:36-39. 

.1P 56 	 Chin. Michael. 1980f. Aduiinistration of a research centerLiunder constrainls - some wa's of 
cutting cosis. F wicklmr f I.andliu.'r uaum 5:5-9. 

.1I157 	 Riley. .1..1.and .1. Motwlll,. 1979., Vegelabe iroh.dclioil in tropical Asia. Th1e ('onference 
on Tr p)ical Foods: ('hemistry and Nutlrilion. honolhli. lawaii, March 28-3(0, 1979. 

JP 58 	 Knuo C'. (G.. I'. If. lis, .1.S. 'lsa\ and II. C; Park. 1980. Variation in specific leaf 'eight
and Rul)l(',ase aclivilv illunltlu.ean. ('an. .1.Plant Sci. 00:1059-1002. 

.11
) 59) 	 Chiang, II. S. and N. S. '['al,'kar. I)8(). Identification ol'sources of resistanicc to tihe heantly
and two other agt'romy,,id flies in soybelan and 1n1l(ngbean. .1.Icon. iloin. 73(2): 197-199. 

JF160 	 Kuo, C. (;.. 1.S. Peng and .. S. 'l'say. 1981. Eflect of' high tclperaltnre onf pollen grain
germimtiln, pol len tube grolwh, .and seed yield of Chinese cabbage. -ortScicnlce 16(l):67-68. 

.IP61 	 hnouye ..aind C. (G.Ktio. 1981. Forvcr initiation of ir,',jca species .under total darkness. 
IortScience 10(2): 192-193. 

JP)62 	 Villareal, R. L..and S. If. ILai. 1981. ('utivar responses of toniatoes to relay cropping.
IortSciencc 16(4):552-553. 

J1) (3 	 Kuo, C. G.. NI. 11. Chou and iI. (. Park. 1981. lftof' Chinese cabbage residue oil 
munghean. Pit. and Soil 61:473-477. 

04 Talckar, N. S. and Yto Ihwa iin. 1981.111 	 . Two sources witi differing modes of' resislancc 
lo al/hp.x tiIsci c'himi 'i in inlting be./ u .'li, anii. .1.HCO . nloin. 74(5):63)-642. 

.1P 65 hInittng.stmdaramu. S. 198 1. Varietal differences and ge'nelic hehavior for the photoperiodic
respli)ises ill soybeans. Hull. Inst. Trop. Agr. Kyushu tniv. 4:1-61. 

.I166 	 Kno, C. G., .1. lsay. H. W. ('hen and 1). Y. Liti. 1982. Screening for flooding tolerance 
il the gells I.\rqwr icon. I ortSicnce 17(1):70-78. 

.1P 67 	 Shammgisuuldaam. S.. C'. R.Yell and T.S. tloung. 1982. (;Ctiotypic respoInse to tnaxjMtntm
and minimum input in soyhean. Ini: Proc. of' the Ph1. Brccding Synp., ROC Reg. Soc. of' 
SABRA() and the Agric. Assoc. of China. 

.11)68 	 Kto, C'. C.and R.S. Ituang. 1982. ffect olvesicti lar-a rbim scLlai r minycorrhizac on tihe growlh
and yidld of rice-stuble cultured soybcans. I'lt. and Soil 04:325-330. 

.11)69 	 Talckar. N. S.1982. Effects of sweet potato weevil (('ol optcra: Curculionidac) infestation 
on sweet potato rool yields. J. Econ. intom. 75(6):1042-1(44. 
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JP 70 Talckar, N. S. 1983. Infestation of sweet potato weevil (Coleoptera: Curculionidae) as 
influenced by pest management techniques. J.Econ. Entom. 76(2):342-344. 

JP 71 	 '[say, J. S., w. L. Kuo and C. G. Kuro. 1983. E-nzymes involved in starch synthesis in the 
developing unlngbean seed. Phytochemistry 22(7): 1573-1576. 

JP 72 	 Talekar. N. S., J. S. Chen and 11. T.Kao. 1983.long-term persistence of selected insecticides 
in subtropical soil: Their absorption hy crop plants. J. lIcon. Fntom. 76:207-214. 

JP 73 	 Talekar, N. S., .1.S.Chen and H. T. Kao. 1983. Persistence of fenvalerate in subtropical 
soil ahter repeated biweekly applications over two years. J. Icon. EntoIm. 76:711-716. 

JP 74 	 lalukar. N. S., It.T. Kao and .1.S. Chern. 1983. Persistence of selected insecticides in 
sultopical soil after repeated biweekly applications over two years. J. Econ. Fntoni. 
75.711-716. 

JP 75 	 Stijapongse. A. and Y. C. Roan. 1983. Effect of shading and lca'f-tying en summer Chinese 
cabbage. HortScience 18(4):464-465. 

JP 76 	 Talekar, N. S. and 13.S.Chen. 1983. Seasonality of'insect pests of soybean and mungbean 
in Taiwan. .1.Econ. IEnton. 76:34-37. 

JP 77 Talekar, N. S. and B.S.Chen. 1983. Identification of' sources of resistance to limabean 
podborer (lLepidoptera:Pyralidae) in soybean. J. Econ. Eintom. 76:38-39. 

.IP78 	 Ruelo, J. S. 1983. Integrated control of Meloidogy,' incognita on tomato using organic 
amendments, marigolds, and a nematicide. Pit. Dis. 67:671-673. 

J P 80 	 Kuo, C. G.and C. T.'l'sai. 1984. Alternation by high temperature ol'auxin and gibberellin 
concentrations in the floral buds, Ilowers, and young fruit of tomato. HortScience 
19(6):870-872. 

JP 82 	 Talekar, N. S., and Ko Weli Cheng. 1987. Nature of damage and sources of resistance to 
Swectpotato vine borer (lLepidoptcra:Pyralidac) in sweet ptato. Journal of Economic 
Entomology. 80:788-791. Sweet Potato Journal. 

JP 84 	 Green, S. K. 1985. Turn ip mosaic virus strains in cruciferotus hosts in Taiwan. Pit. Dis. 
69( I):28-3 1. 

JP 87 	 Kuo,C. G.. H. M. Chen and L. H. Ma. 1985. Effect of high temperature on prolinc content 
in tomnato floral buds and leaves. J. Amer. Soc. Hort. Sci. 111(5):746-750. 
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Seminars 

The lollowiig semilars were presentCd iin1985 by Cenlter stalanid guest speakers. Please note
that selilnar papers are not a\'ailahle fIOrdislibillon.
 

January 17 - The I[feat
Shuck Response ill
So-hean Seedlings: Pl)hysiological CoInsidetlllion., Dlr. ClII
tlllg National Taiwan Universi\.LIin, Proflessor, 


laliilar\y 23 - Farinini- S",leins Research and 
 )evelopient. I)r. .lohn S. Caldwell, Virginia Polytechnic
IstituiC & StatC IliiiV'sil\. USA. 

January 31 - AVRI )C ('onpuici Systei, l)r. lonathan F:. Yien, AVRDC.
 

Februarv 6 - The Lconoiiiics of Post Ilarvest 
L.sses and/or US/Taiwan "rde Relations, Di. .lamns
R. Jonies, Uni\versity of Idaho, tISA.
 

Feu'hLary' 14 - The Sitnation of A'l'Ocssiimi l'Onato Cultivalion aild its
FLUture Prospct inKorea, Mr.K.
 
K. ILe.e Koreanii Researcih Ihntei.
 

ICebiar' 14 - Idelitil'ication of'Rootn Knlt Neiatolhde Resistance inProcessing Toilnat oes hy Stare 
 -Gel FIletrophoresis ,;id Iog Inoculation Techniques, Mr. H D. Kiln, Korean Research Intern. 

IFebruary 27 - The 1 lodiaI horal Necei ries (1l'('owpa Vig0#na ui,'u uClUa(I.) WalIp. ) Sti'et ure, NectarCoiiiposilion and Nectar Fuilictioning, )1. John Kno, [Jiiiversily of* Western Auslralia. 

March 21 - I lorioial FaclorS illth rui 'lil
Set 1'Tomao, )r. George C. Kilo, Plant Physiologist,
AVRI)('. 

March 28 - Plant Regeneration via Iinbryegenesis in Tissue Culture of Loquat, )r. Wai-jafne Ho,1lead of Research I)eparteiiint, "Taiwan Seed Inmprovemien t aid Pro pagalion Station. Taiwan. 

April 2 - The Sweet Potato Virus Diseases in Nigeria. Dr. H. W. Rossel, Virologist. IITA. lbadan,
Nigeria, visitini, scientist alAVRI)C.
 

April I I 
- SILtidics of' the Applicatioi olfMicirobial Nitrogen-fixation in the Local Agricultlure. Dr.
C. .1.ILin, NI crihiolhgisl, TARI, Taiwan. 

April 25 - Plaint Genelic Resources iiiEthiopia, )r. Jan lingels, Project Coordinator & Docunienlalist, 
Plant Genclic Resoi-ces ('Center, It'1hiiopia. 

May 3 - AriCltuial Syscis Analysis iid Silluilliolln lur Agrotechliiiogy Translr. )r. Goro Uehara. 
Prol'cssoir, iniversit ofIHawaii. USA. 

May 9 - Air Iolhlulioin I ijuryto Veoetation in Taiwan, )r. lEn-jang Sun, Acting Chief'. BUlirau tiC

I lnv'irlill-ieilail l)rot.ctlioiih )011, Taiwan. 

May I( - Adapta tifinIlli AVRI)C liiproived Chinese Cabbage Variety' lI-oiItlie Faliir's perspective
inTaiwain, Miss Shii-yu Hu11,ig. Principal Resealch Assistant. AVRI)C. 

May 16 - Mjor Constraints illVCgetable Pi-OdUction ill the Huiid Tropics - with Special Rcferelicc
to Soil alnd Crop Managenment. I)r. Hideo liniai. Soil Scienltist, AVRDC. 

May 2(1 - Genetic Resources Aiiong lihWild Tlnato Species, l)r. Charles M. Rick, Professor,
University of' Califirnia. Davis. USA. 
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May 30 - The Low (erminabi lily of Sorehuln Seed, the Taichung No. 5, )r. Wang-ching Ho,
AssociatleRcsearch Fellow,. liwan, Seed hiiiprovenliell and Propagatioii Station, Taiwaln. 

June 6 - (Co1lrolDo l Iapayal R ingspot VirIs by ('oss otl.'ctlion. I)r. Sliti-dong Yeh. Associale Protcssor. 
Natlional Chung I lsing Uiniversil,, Taidan. 

June 3 - Cloning and Ixpression in 1'. oli of the Whole Ni/G(emes of Kh'l/,sila mvo a. a Nitrogen
]:ixC in the Rli/osphere oI' Rice. l)r. Pei-ling Wang. Associate Prol'essor. National ('hung ising 

University. laiwan. 

.1une1C 20 - ('rop Nemitode I)isa.scs in laiwan. Mr. Tung-tsual 'Isay. leaching Assistai, National 
(htng Ilsim- nNcrsitv. Taiwan. 

Jne 27 - Plivsioloe\ of Short-ooled MtmIebeam" Sprout (tltivalion. Dr. Doris ('. N. (hang, Prolessor,
National Taiwan Ilniversity. Taiwan. 

nue 28 - Vegelable Posl I larvest Problems in Asia, I)r. James R. I-licks, Professor. Cornell University,
Visiting SciCntili al AVRI)('. 

Angust 28 - The C'rihbcan aMl Agricltnure. I)r. Adisak Saijapongse. Associate Crop Management 
Specialist. AVRI)('. 

Septcnber 5 - Seedlings and Shelters. Dr. Bernie Kratky, Professor, University of HIlawaii, Visiting 
Scienlisl al AVRI)C. 

Septeiiber 12 - Mahlahion )eloxication of Diamondback Molh, 1IP'.l.'u xlost'lla L.., IDr. William
C. .1.Mala, Re.scarch Fellow. Academia Sinica, Taiwan. 

September 1) - Chinese ('abbage Geriiplasii lAVRI)C., I)r. ('hong-seng lay, Seed Technologist. 
AVRI)C. 

Septeiiber 26- Residue and Toxicity Probleis Associated with Pesticide Use ill Taiwan, )r. (iwocihen Ii. l)irclor, Taiwan A-ricuillual ('hCliiical & Toxic Substances Research Institute. Taiwan. 

September 26- NI Vcgctablae Rcscea'ch FIxpcrience, Prof. 1).II. I)abbs, I)Cpartnient of Ifolrticulturalll 
Science, I;niversit of Saskalchwall. Canada. 

Septemlier 26 - The I.ouisiana Foulildailill SCCd ProldtCion fir Sweet Potalocs, I)r. Ron Rllobins,Resident I)ircclor, Sweel Potalo Research Stalion. Iouisiana Slale University, USA. 

Septem ibe r 26 - Pro dunction of Vectable Seeds in li I Jnited Slates. I)r. Charles W. Reynolds, Professor,
I)epartmnent of IHorticulture. University of. Maryland, College Park, USA. 

Septenibei 26 - Variely Trials of Vcgetable Crops in the Tropical Lowlands off Honduras, Central
America. I)r. Le I)a 'on. Ihlorticullurist. United Fruit Conpanmy. Port Newark, New .ersey. USA. 

October 3 - Ireedin lr Rice Blast Resislance in Taiwan. Mr. Ilsin-kin Wti, Research Fellow, 
Academia Sinica. Taiwan. 

Oclober 16 - Major I)iseases of Asparagus and their Control in Tfiwai, I)r. Yng-hsing Cheng,Chief, Division of Crops l'.nirollnilmlet. Districl Agricultural IniproVelienlt SUltion, Taiwain. 

()ctober 24 - Appli.catii( n )f MonchliI alIAntibotdies tl Research tn Planlt Virus and Vi ru s-like Diseases. 
I)r. lhnng-ji Smi. Irol'essor, National Taiwan U{niversily. 
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October 28 - Application of Protein Electrophoresis for Evaluation o1" Culivatcd Plants, Dr. H. 
Scgemann. Institute fIor Biochenistry, Federal Institute of Biology, Federal Republic of Germiany. 

November 7 - Under-c xph itcd Vegetable Crop - Edible Amaranth, Dr. Huang Hall, Profc.ssor. National 
Taiwan University. 

November 14 - Potato Breeding bv PlOid Manipulations Using Haploids and 2n Gametes, Dr. Masaru 
Iwanaga, Cyto encticist, CII. Visiting Scientist at AVRi)C. 

November 28 - The Potential of Plant Virus Control of Genetic Engineering, Dr. Yau-heiu Hsu, 
Associate Professor, National Chung Hsing University. Taiwan. 
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Finances
 

AVRI)C's projccted budget for 1985 was IJS$4,950(),(), coiipared with an aciLtal ilconle or
US$4.9()5,9()1 and expenditures of JS$4.518.249. Core funding was pro%.ded by the governments
of IReplhublic of' China. ihe Ihliled Stlates, the Philippines, the Repu,blic of' Kor,:a, Japan, Thailand. 
and the Flederal Republic of' (Gerininv. 

(ants and ollher forlliis of assistalicc w\'Crc also received frolmll: 

Asian I)evclopiemt Bank 
hllcrnational I)cchll)icnt Reerch Centre (('ana.l) 
himlional Ioar lfor Plant Gicuet ic Resources 
Council oI Agriculturl (RO) 
Nalional ScienceC 'ouncil (R()Of 
hilernational 51 ihani Irograii INTS()Y) 
L.and ('lakes. hic. 
'laiwan Kaonlc ('o. 

(aliphell S nip (ollilln,
 
Nigasaki lamIiiers ('oope.'lliv'
 
Poish and PlOSpiIMe ItIitutC of' Claada
 

5 ---

AVRDC REVENUES 1971- 1985 (US $ millions ) 
4 [' i Special projects 3,83 

Core budgel 99 

3-

20 2.35 

[8 

'1-'72 '73 '74 '75 '76 '77 '78 79 '80 '81 '82 '83 '84 '85 
IUS $34 million for capitol expenditures 1971-73 


