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conducte 5;v r V s AVRDC Ihi Ihd, on t ratted t he pot"'n-
Ftia (Iol durI ines for summer product i.on in v,i It i fes ted areas (TabI 3)

AlI LIte b reed i nq lines outy ie Ided tIe su's ctpt ib le check, Whi te Skin, be­
cause OI highe r fruit set t ing and ore resistanc, tO bacttr a'l,-,i It 
oinly 4 l;nes outyi eded VC 48-i, resiStant hteck. All otdr se eCtionh1 
not included in Table 3 yield d a l ast'19 t/ha and comPared favorably
with1 VC 48-1. Some of the selections had comparable fruit size to WMi te 
Skin. We found the fuit of most selectiois were more acidic (sour)
than White Skin, which will deter their acceptance- under hocal cndi­
t ion,, . They are, however, comparable. in ealing quaity with the local 
c-cItivarS in other southeasr-Asian countries.s whe wireatomatoesare d " 
a vegetable and not as a fruit. For this use, the hither acid will no; 
be objectionIable. 

i ponse to moisture of three torato cl tivarsNagca i-an (heat- to 1e rant) , LA 1421 (no is tu re-tb Ie rant ). and Wh i t-skfin 

(neither moisture nor heat tolerant). In this StUdy, simulated rain, 
us"inq- sp rinkle rs, reduced the rut and top dry mat t'r f r i t-Set! in 
ra,, and score- n all cult i va rs (F i g I and 2) . The. degree of reduc­
t ion was ag niIi d when the d ra Ina ;as poor (result inq infoodin. 
The root growth and firit setting of Iagcarian and LA 1421 were o!tas 
seriousl!y affected by/ excess water or Poor drainage as that of White 
Sk in. 

r a!atr' 

11 -

3, 

0 

The yil 

1977 A-2 

and fruit 'i ;e at best breeding 

" 
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! : 1 43 -0 ­4 1 - 0 -0 -0Oa . . . 22 

123-2-4-0-0 10 4a 
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--------------------------------- ----------- --------------------------------­
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Fruit settingscr 

5 , L 252.. 
L 232 

4 LA28 L 226 r -0.77 
Y= 4,89-00)5x 

L 203 

3- Li2,. 

2r
 

2 *L272 L-274 

*L97* 
L388 

L373. L387 ,L315 . 

0I
 

20 40 60 80 100 1ZO 
No. of adventitious roots 

Fi. RelR. 1, 7ionm;pof * tO fruht sciWn;-
- score ond nurdwjer or advr t troU! roots •yopicto fctrt .nucri et-
tifq s.o'e i; ficl. rati 1t 

t havy . - *. .. ... t . 

New Aids for Heat Tolerance Screenin' 

Our physiologists found cuItivar differences 
in the number of ad­
ventitious roots 
formed due to ethrel application (3000 mg/i1). The num­
ber of rootswas inversely 
re.ated tofruit setting scores (Fig. 3).

This discovery should provide a useful 
technique for screening for heat

tolerance. 
 The Center's plant breeders confirmed previous findings that
 
growing tomato seedlings in 14-cm pots outside the 
greenhouse and scor­
ing them for heat tolerance could also be used as 
a method for scree.ning

heat tolerance in the tomato:where fielI 
 testing is prohibitive.
 

Physiolo~y ofHeat Tolerance Investigated 

Our physiologists conducted experiments to further clarify the phys­lology of het 0 tolerance in tomato. They found that high day (380C) and *high night. (25 C) temperatures had equally depressing eFfect on fruit
 
se t: The.high temperatures affected pollen germinatio' 
and pollen tub
growth in both 123 (heat sensitive) ond 125'.(heat tolerant) 
accessions. 
Development of microspore5 (pollen)' was more sensitive to high tempera­
ture injury In 123 than in 125.
 

.
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The SI-,Jia exudate itr 226, anot.hei- hea,t tolerant- aCcession, ap­er, dto have promot've effect on ipO)llen germination and pollen tube-iro,.h when appfledj to bot:11 heat tolerant and het sensitive a ces;ionsfTa 'le 4). Ahs o of reprodctive organs appeared to be underSIo:Iaa bar­con trol, !AA prevented pedicel absrission of both heat tolerantaLd heat sensitive aqcessions, -whdcreas, ethrel induced ab-1cission in 
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• -~Root-Knot N mo:tode..... !.,.:= '•t_.Nursery " ', y_ arted_,.. " 

Our plant pathologist established a root-knot nematode nurseryAVRIDC. :SuSceptile5 CUltivars at
had up to 100 galls per plant which in­diatese ht emade inestai ionF
 

varietal re sist"c c .n .F ad e to fother "Through differential host tes't, we also indentifiedh n L .e species of root-knot neratodes at AVRDC to be
 

'A -,Aaroac toh I I It acter - ....... Screen n 

WE, iivestigted a new approach of sc reenin 
for bacterial wi re­si stance in the greenhouse. Two-week old seedl irqs were inoculated 3times at 5-dcay intervals with 10 bacterial cel l.- per fl using tIepunctIure method. stemSurvi ving plants were transplanted in 12 -inch pots,their seeds were 
co lected for furthf¢r test.s. One Survivor of VC 49-.-tiafter 3 screening cycles was planted in the bacterial wilt nursery vith"several other accessions. 
 Results> indicated that resisanccc)bacie-iaI vi I t can be i ncreased by th is screen inrg pieCmethodVbC49-1-5-S2 was (Fi , 4) ,For exam ,more resis 
 n ha the oriienaIttVIC 49- 5.i:::';:::ii:: i:SSD :and.H b.-idination Resul t-, :Encouragin~g :,. 

The use of singlIe seed descent (SSo) prosve(d L( he iinc Ffectlivte iet­: 4 of advancing generations of segregating )popu
lat ionS and sei ndes i rabl e genotypes tha ,Lb5t stii ted loca I coun t rycorndi ow, Out rand­
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VC 8-1-21
 

: VC 48-1
 

VC 9-1
 

VC I1-1
 

VC 49-1-5
 

NT-6 

KL I
 

Kewalo
 

PI 129099
 

0 20 40 60 80 100 

Survival rate (%)
 
F l. 4., R,e ct on ot" *0 ;,w,-]t, cu t ,: ­ to Kaci_fr;al.., It. 

" 3 times ,n ~th pi;ttor.tni:,) :;4ut of nO~t Ls/," r .t-Ior 1 

I ooculo t ion w:ith iwat +,m : r
[oo -n+ on tr ot 10" co)In m , 

ing selections in Papua New Guinea and Malayia come 
front SSD materials.
Selections from a given 
cross 
differ from cruntry to country, primarily
because of varied environmental condition-. Performance of SSD materi­
als in Bangladesh is shown in Table 5.,
 

We had good results from breeding ines and F combinations in our
late winter evaluation. 
 Yields of F, combinations were particularly en­couraging. With only two harvestings, we obtained yields 
as high as 79
t/ha front Kewalo/Pelatte (Table 6), 
which wa about 35- t higher than theyield of selection 156-6-3-0, the highest yielding breeding 
line in an­
other trial.
 

We conducted one fresh market yield trial 
of some AVRDC F1 comoina­
tions. Five combinations outyielded Green Skin, 
teecheck variety, by

93 to 260,. We thus demonstrated again that
lines which there are suitable breeding
can be grown in late winter to lengthen the tomato season.
We feel that thetse lines, plus an appropriate management practice could

prolong the 
tomato season in Taiwan by at least 
1.5 months.
 

,Survey Sumer Tomato Production in"Taiwan 

Our economists conducted a survey of 109 *producers and collected
 
tomato production ard meteorological data during the summer 
in Taiwan.
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We defined te varying crop 
seasons 
as lat.e summer, lasting
ginning of Augus 	 irom the be­umpic r late December 
s rf 

Ia s t 	 tola;te in Changhua district (lowland); early,fm the beginning of April
V".... 	 to late July in r'aipei dis-Iy
.trict (highland); and summer, 
lasting from middle May
in Nantou district 	 to early September
(highland). 

tomatoes are 

In each of these seasons and districts
adversely affected by high temperature and/or excessive
rainfall during at 
least part of their criticial growth stage.
 

From our survey we arrived at the 
following conclusions:
 
1. Heat tolerance 
is the major selection criteria for 
lowland pro­

ducers, but produc
o:t appearance and higher yield 
are imiportant
to higyhl1and produce rs. 

2. Seasonal 
temperature patterns are a key determinant 
to fruit
set, qrowth period, and hence yield. 
 Similarly, rainfall
terns are different 	 pat­
or each of the 
three samples.


explain why 	 Both facto
the late summer crop has 
the highest yields.
 

3, 
Plant height and number of clusters per plant depend on
growth duration only 	 the
in the 
late summr sample. Forthe other
two seasons, 
rising temperature curtails
set. 	 the number o clustersIn no saiple was the coireIat ion be tween crop densi ty andyield significant, 
 However, a higher 	yield 
from 2-stem cropY
with lower crop dens ity. in Ta ipei 
suggests 
this techn!que could
be extended 
to other highland 	envi ronments.
 

4. 	Summer tomato 
is attacked by virus disease, bacLeriawit/
gray !eaf spot, leaf moldS, 
and blotchy ripenina.
 
age is slight.
 

5. 	Soil suitability, drainage, adequacy of' irrigation, and 
typho;i­damage all affected yield, regardless of seasonal 
sub-sampeJ
 

Late summer tomato dominates in terms of yield but ranks
in total and net revenue because of low price, 
 if7. Net return and farmn income can be promoted by reduc ingi produ: ­
tion cost of hormone treatment, fertilizat-ion,
harvest cost, and total pr 	­and by elevating yield. 
 n Changchua and Nantu,
cos t reduction 
is more efficient, and in Taipei, yield impi yve
ment is more important in attaining high 
net returns.
 

Yieldimprovement, however, does 
not depend i nific 
e Lvel of management costs. 
in
 

Summer omato is the 
 p 
 e among scasons
of tomato production and -ompared .its major corlpet 'h C op 

, foConclmusiofo
Summer Manaement Trials 

We also conducted 	 aOfal Ipossible i late summer tomato managemient trialproduc t on combinations, 	 i5/ AVRDC .loal wi th 20 t/ha of ric 	 planting lld-O--2- 6;n ;siltc orw ndmpost 53 gm o f benzy Iad ine -(BA.) 
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IObjecti , Chinese 
Pvl nof'heat tolerantnL
Sc+a,.ont,, ++:.h,. +I+ ,,.ino,e. tr,(ige .wih yelsduringq 
h e 

Cabbageei 
season 
 i che lowlnd tropics,
 

denifcation of disease and."
 
insect resistance
into improved t " ah ei o(i ed 

varietios.for incorporation 

I.-"
" levelopment fell~nD' of insect pest Con 3 d ns,' 

essanetrots that 'do notL leave residues.t S 

furvey GC;nf irm Hi
 

...._.... ,. .... 
:_. Fertli1zer Requ rement _ 

From comparative 
Chinese 

fam-survey studies our econOmts confiredcabbage s being an input intenSive
hh crop It hasFertilizer esp .c.ialre(uir,,ents Labor for cultivationaoa irportant and we edin qinput in deerri inQ 
the high yield and SuccOS of'the crop. 

Ge rmjasm Eva luation and Improveren
 

Eighteen 
 new accessions wer,197/, bringing the total 
added to the gerfIplasi collectjil in
to 658 +:.We have 
 tentatively ind.I.tifind 9 ofthe new accessions as heat tolerant, thus
or .6. of our increasing the toal to 8,jva t;'<4Rt Zt Wi a collection. 

. . 
We continued to screen searegating popula ionsfor heat tolerance and and advanced i.esres istance to major diseases.
individual More than 45000
plants were screenE.


.mrther evaluation, 
d but less than 2000 were selected forgiving an averag selection percentage of approxi­mitely 1424,e 

A.sign;ficant 8 
yield gain was
of r ent obtained from anadditionalselection cyclein population 129. The predictedweipht 331 ga in in head) close Iy approxima ted the actual gain (37 /j). 

".:"I 

;. :::..: .- : ..'' : !:-..:: ;:...:+ :.;-: +:.:: '. L; :-:+k:";-,i: ::): : --: :. ; - :::-IL). : :iT ': .,:+;: + .: : .(r / 



Ono of thc hhetProducing open po1In-f ih hr p odcrqF aitirlI nai'ed accssionbcCithe c o red chcw,Ceck, 4;IrrI:rjrf1 w.i' op lar vCrkht,. ­

le'ad Size. I ncreas ed 

Population 15,2 responded. sig(n ificantlIy to a cy- it .f masls se lCt iornfor large head, the gain amounting to 20' Of the y ed of the source
 
Scultivar.
 

In a summer yield trial of r.ew,, open-polin.ted populations deve­
loped from the breeding, prograr, 
a l.. new.entres significant1 , utyild­
edthe improved open-pollinaIed ciIeck, 19 C
 1(It): tos entrie. adhigher yields than the F1 hyb)rid check, Yuan Pao Noj'2' (acc £44)
the other improved open-pol I 

and 
nated check, 129 C1 (tf". However, only oneentry 76 M (1)-4, significantly outyicded, the chjck vare,,s (Tdble 

Promising New F Hybrids 

Eight experimental F1 hybrid combination s betwn i.nb red ine car-.rying self-incompatibility genes were identified as superior in many re­
spects 
to Yuan Pao No. 2 (acC 644), a hyb rid that Is becoming increas­ingly popular in Taiwan. 
 The highest yield obtained was 57 t /ha in 49
days. Some combinations that did not outyield acc 644, matured one
nveek
 
earlier (Table 2). 

We concluded maternals derived from pseudogamy were highly hetero­zygous, based on a single gene marker test, 
as well as comparisons of

wi thin-plot variances betweennS progees of maternls andconvent iol
inbred lines derived from common 
famili'. Thus, pseudogamy is not a
 
feasible breeding tool 
to derive homozygous inbred line' a short
in cime.
 

Down Mildew and TuMV Resistance 

Twenty-one accessions which had 
been indent ified as resistant tbdowny mildew, and 26 new, accessions were screened for 
resistance to:thi
 
pathogen (rnw'vr 'wt i r~ithe spring. KOnly, acc 304 (Mei-Lu)showed resistance. All the entries that were rated resistart in fall qf< ­1976 became susceptible, pparently due 
to severity of the !disease under

relatively higher temperature. The fall, then is'the bek, t:ime to
 
scree for downy nildew resistance at AVRDC. 
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I w 34accesSions had 
rated is resistant to turnip rnosau 'vir us (TuMV), in fie'lo and green­
hJouse tests. AVRDC accessions 2014 (Na!),,nq 60 as ) and 205 (Kononq 
3F 1 ) were consistently resi Sat in four screenings . Accessions 64 
(Tip Top No. 12 Fr) and 141 (Ta-Fenq Fenq Li) were resistant in the fall 
screening (Table 3). This concludes our Searcn for sources of resistance 

There suff iciently sr! stance TuMV 

During spring and fall, , sur-veyd vihich been 

to TuMV. are i st , rcs,f res to 
-' for breeders to us e i n our crop inp-oveort rrprr a. 

Ic , Of ,-_.,, ; int turn i p 'Vi rus,Iazt l Rac, ti on 10) iI . to Mosaic 1977, 

* 'I O . -. " S r n " ' '' ""- a t 

Act-. No. field G.H. field - G.H, 

Heat sensitive cultivars " , 

204 F R R R 
205 R R R R
F1 


MR T
507 lB MR R 


516 18 " MR R MR MR
 
25-F 1 S .R . MR 


Heat tolerant cultivars
 

598 OP . MR R :S S 
41 OP MR MR S 3 

594 OP5 R S S
 

595 OP R S S
 

. 151 F1 S R S S
 

R =.Resistant < 10' infecLion. MR = Moderately resistant 1I-401, infection.
 

S Susceptible 40 infection. tResistance confirmed by back inoculation to
 
r'csh,"podiw; am;p. line. OP Open-pollinated line.F1 F1 

1B Inbred line.
 

Two Resistant to Soft Rot
 

Fifty-seven accessions identified as resistant to bacterial soft
 

rot (Erwinia CarotovOra)were further screened along With 16 new acces­
sions supposedly resistant to the same disease. Accessions 221 (Baechu) 

and 637 (Seoul-207) remained resistant. 

Three Accessions Show Multiple Resistance 

Twelve accessions which were rated as either resistant or moderately
 
resistant to bacterial soft or downy mildew were screened along with a 
susceptible check for multiple resistance to bacterial, soft rot, downy 
mildew, and (TuMV). Three accessions, 18 (Uj i hybrid Fi), 204 (Nabyeng 
60 days Fi), and310 (Korean hybrid 6) had multip1le resistance to all 
three diseases. They will be tested further for confirmation of these
 

traits. 

Four Accessions Indicate Tolerance to Aphids 

IIIOur entomological host-plant resistance work we screened 86 ac­
cessions of Chinese cabbage (non-heading type) andr elated species for
 

'esistance against aphids (Rhop,,c.osiphym pee:•rasi. ,''"and per­

22 



11 H TOLE~RANTVARIETY
 

]F) I po 
z 

w
 

1L1 

SUSCEPTIBLE 
iki VARIETY 

50 40 30 20 o o 

MINUTES 

soz?). During insect counts made a month later, after transplanting, wefound all but four accessions wiped out, largely due to aphids. 
 The ac­cessions (4614, 487, 488, and 1j90) that survived appeared to be tolerant,
 
as they too had heavy aphid infestation, but ,were still healthy. These
same.accessions w.ere also 'least damaged by striped flea 
 beetle ( ulo­
trcta. .s.tOrio) in another test. 

The aphid tolerant accessions belong to the racwica :,Jw,, c sp~ecies.Interspecific crogses betLween B knm'aand 111j.Cecan be made,it ispossibe that ths trait cn be soincorporated into the heading type
 
ond ,.b a!g. The 
leaves of the tolerant acc-ssions are thickerand smoother.than the leaves of susceptible ones. P'eliminaryanalysis reveals th.-y have higher concent rations of chemicallon. carbon chainwaxes' in trheir lea, culticles' (Fig. 1)... 

-'. 

Chemical Control Tested 

During the second half of 1977-we conducteci vio insecticide screen­ing trials for insect pest control.. Tokuthion, Decls, S-3151, and
 
Orthene gave effective control of aphids and diamnbc 
 oh(al )
 

Insctiid
tratmntthat gave significant control also gave increased
yield. ,2' 
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;: - i - Tab .:i 4. k'. f fe -Li v. :: i 
L-h'I q 

fr an t I of: jdiaoor 
h i

/ °aci-th and ap:Id -I 

c i J .a ion .raupupae loth arv . . I000 wit .0aphids 

/h) 

Yild 

Tokuth~ion 50 

.'i 2.5 EC 

s C,C 

Orthene 2 ; C 

C I .,000 

2 .5 
100 

O0 

.0 

0 .0 

0.0 

.0O 

.0 

2.9 

0 ,0 

1.3 
3 .8 
6,9 

.07:4 

30.3 

27,3 

1 .4 

... 

----------------------------------------------
--------------------------------------­C)c 27.8 62.0 00 

a~i J t,jtive ingrd ierts Transplanted to fld Oct. 4. ta-vest!d Dec. 23.Five oee~ky spra'inqs. Diacund back MOth data are average of 3 obse vat ionsAphid data are average of 8 observations each on 10 plantS. 

Lea f Area Didn't Affect Heat Tolerance 

. 
.e car ied out growth ana ytical studies of heat toerant and featsens t ive access ions in three seasons, and found that leaf area andleaf number, were not important in determining heat tolerance or headformation. Leaf area was highly correlated with leaf fresh or dryweight in different planting se-asons. 

Gibbere In Promotes Flowering - Replaces need for vernalization 

Both heat tolerant and heat sensitive varieties required Ilow 
temperr"ture and longer photoperi od to get plants to bolt and flower,ilthough longest vernalizing period was required for heat sensitive 
varieties. G ibbere in, GA 4/7, application at 50 mg/C promoted flower­inengof onvernalized heat tolerant varieties; it also served to supple­ment vernalization of heat sensitive varieties (Table 5). 

Table 5, Effect of GA 4/7 application on fiiowering of'on-verna ized Chise 
cabbage, 1977, AVRDC, 

A _..no. 

- " 
64411 
31 
18918 

II 
6 

'All vai ties are 
heat tolcr an d 

Varietal name Timeof flowering with GA 4/T' 
. ' : , . (DAE) . -

Chung Hua I
Ytuan Pau 2 55 NC

r 
I o ri 1 (1 

Chang PuhEarly 55 floweringA l-: 
, 55 without GA /7

Bing Luh 55
New King 

-

heat tolerant except BingLuh and New Kin whiclh are moderatv
.clheatsen'itive, respectively,:, DAE = Days After Erge . e 

l : 

TestingAVRDCSeedAroundWorld 

i g 
*We distributed 1,066 seed samples of our accessions and new breed-Ines ,in 1977 to cooperating researchers around the world. 
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In a 
o 1li nated 
a rable to 

Id tri ICon)ducted r,.ak Malays!a, improved open­
cuI ti vars : (18'.-C and 129 C1 ) from AVROC gave yields m 
those from heti tolerant F1 liybrid developed by Japanese 

Out of :126 entries tested for their combining ability in the Korean 
0,treach Program (KOP) 10 formed marketable heads. 60 days after they 
weoe.esowed, onJuly 20. The top yield at the sub-center in .Suweon, 
Korea, was 142.3 t/ha. The Korean TuMV virus screen1ing planting was 
se-,ere1y .infested wi h cl ubroot pathogen (1t wd".. b2'r.,£ ') at 
an early stage. Reaction to TuMV Cnlubroot was noted and of the120) entes were rated resistant tOboth diseases. 

vi h 

rA heavy rain in Suweon five days after a test field was 
<oft rot pathogen f looded the crop and severely damanqed 

noccessions exhibited resistance 

inoculated 
most of' 
to soft 

The Korean Outreach scientists found that tunnels of No. 200 mesh 
(13.5 l nes/om)blue plastic screen, placed ofr rows of Chinese 
cabbage, greatlIy reduced v i rus sy mptors and dramatically increased 
yierlds (Table 6) 
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Objectives Potato 
Increase tuber production P t tunder v r)pi ca Il owl and conditions. 

Identify virietal resis t­
a n ce to major diseases in tro-
 Con t rut to inric Thepics. lowland 1 

Aof and -or, 
n , tropii 1', rav.7)es 

ies i nsect 

Improve cu I tural management d l ovr omui
 

for wa-n humid season nroduct ion.
 

SV,rieta lhnrovement 

No international addition to the germplasm co lection was made in

1977, One local variety was collected within Taiwan.
 

Outstanding Cycle 2 clones selected during 
the 1976 summer season
 
were crossed in dial lel 
fashion to develop a Cycle 3 population for
 
dditlonal recurrent selection cycles. 
 A number of heat tolerant selec­

tions were also crossed with two bacterial wilt resistant accessions 
identified by the AVRDC plant pathologists. 

We continued to 
screen segregating populations for heat tolerance.
Out of 3,211 seedlings, 52 selections with excellent yields 
relative to
 
Kennebec (check variety) 
were isolated (Fig. 1). Further selection will 
be made on the basis of other horticultural characteristics., 

We also evaluated heat tolerant clones for their late spring season
performance in southern Taiwan. During this season, early growth occurs 
uoder moderately cool temperatures but tuber enlargement stage coincides 
with increasingly warm temperatures and longer photoperiod. , Three clones 
were selected with excellent yields compared to check varieties Kennebec 
and acc. 525. Kennebec exhibited some degree of hea ttolerance. 

One selection (33-6-105) significantly outyicided Kennebec in areplicated trial of heat tolerance. This clone also had higeier tuberiza­
tion efficiency relative to Kennebec. 
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52 Selected 

13.532' Surv* 

. ., . . . . -. .;.*.*. xc .h c k *12. 2 -1 a nd 1**1*- - - - -.. 

'ai
 

. !Three previously untested selections, 1232-12,.n°utyielded the hpa.t 2,96t l,'a- ch­ ck (-.2..-1 . 17 1252
a b (-, tuberr--Li .1 9,adi-6.ohetfirlal fto IevaluateL efficiency,heat tole an.emergenceOf thesr te,3' and "- " , e o e ­survival rrate re 
check entriesP 2o1heli.lt Resistance.rBacuferialrSc eofint c 1 , 

napre]iminary f fe ror bacterial .. eeeo f 7 wi It resistance, 10s bac tedtal ones we r rj e ---resistatoealsushetolera 
 . A totalnce.btOnftheeo3clonst of 103 clones 
.. .. plnso soed compawere ­.efoba t ra wiltthes esi
screenviongs. r . tnceKhenneesc eend uhre-clones, Under graennouse cond i()nuddBRt63l20), i n I as check accessions u iand 499_ va r ie t"es". Fig.15 2(WSBR-692.2).(WIStBc-69-17) suimnaryshows th~e and 1289­remained of gelt... . Kenna-,i 
 roter
 

ab"eued 
 .ein 
 doiny ereisncera 
 ants w 
 ateddate' .....!
.
 ;errinoculation. .
cTissuerCuiltre 
P creeni; y

aProduciminof v rus fed cIones ihroughbacme1 temwit re is n 0
 

t o 72-Teculnesteda-eh. iwrtle 
 d in FigA 3.seein Of 2 2 hea.ntolafuserrlorn i e erant1, bceinulpation.
ba ching,a neatrest sen tie successullye xi an var . , e nrated inosof eist,. conditoset, a n F.tro shoughth e Onl.a twl summ
No28 1 . d of y.. ea.: . ... ....... .... ..... ...' {i..... "......"lbanch.... ... I-:, d be' irus indexing of.".. PIdrzat.. .... throgh theing ',c -- .! .... es.. .. . process ofro tub oa.v| . . rl.. ".)t".., and. .net...-.nd ',et r.,.. 
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MER ISTEM 

Single plantlet 
culture 

In vitro 
bronching 

Multi-plentlefs 
culture J 

Virus test Healthy plantlets

(Virus free)


II__ 
Diseased plantlets from In vitro In vitro 
the same meristem destroy tuberization branching or cutting 

Tuberlets for Plantlets for 
international distribution AVRDC] 

Fig 3. Meristcrn cwIture r r 

1977, AVRDC.
 

In vitro tuber 
formation was tested as a possible tool for physic­
logicaTl studies since the 
technique requires relatively small space

withaccurately controlled environmental 
conditions. Preliminary resu1rsmshowin Fig. 4 indicate that in vitro tuber formation of Norin I was 
optimal at 16-200C, a range expected for heat sensitive, temperate
 
climate bred varieties.
 

Fertility Trials
 

. . na fertilizer trial conducted during the 
1976-77 winter season,
significant yield increase 
(42 ) was obtained over uncomposted and
 
unfertilized,plots by adding 60 kg N/ha.> The highest yield without
 
Sio0sn was obtained in plots with 120 kg/ha N andl100 kg/ha K. In a
related experimienL where 20 t/ha of;compost was added, the highestyield was in the plots wiith no K and 120 kg N/ha. 
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IIIternlt Cr)o pLrat i on..Lna 

obsavation) 1owIand tropic: conducted at 
Srives Research Cen . in thi Phi Iippi ns, 5 :AVRDC heat tolerant selec­
tionls outyicleed local least 5 times (Table) 

In an ,, trial the Twin
 

"he viriety by Iat 1 
Su.lection 1282-J9 gaI) hiqhest es ti matcd yield of 21 in 80 daysvtth t/ha 
cropping duration. AL sligtily higher elevatIion (300 m above sea level), 
2 of the AVRDC breedinq linesi-(1282-U17 and 75-0-827-102) yielded at 

,"
 least double the local check, " . 

iTwo
pro(ising AVRDC breedin9 Ii ,es gav;yields much higher than
 
other entries, includinq the newlyf introduced varieties, Resy and Climax, 
in a preli nary yield trial conduc ted by the Taichung ;istrict AgriculI­
rura Ilrprovement Stat ion fot: spring croppinc in central Taiwan. Se Iec­

a,-p 1284-20 iireportediy prefekred because of ts good atLing quaIity,fornmu~~~ni t ube r size anPd shape, andr4 abundan t grov'th. 

in anXoping Iugarcane, exper Hent .ith the Taiwan Suqar
3em-arch i~ti trte (Hini iir;granch Statlion) reported 3 AVRDC breeding
I iies fav,e ehe.elent rar!-eLab)e yieids of better than 30 t/ha in a 96" 
da','co r ua a 

twothar lowland trics trials, 
-laysia, r:port, of bacter ia I it and, soft rot infecting the clones 
'Fere pr I Lnent, indicating the importance oti nCroporatin reSi to 

.. . i the Ph ilippines and
 

ba,'ter~a w ilt in~to heat toleranrt cultivars . 

Tuber produced (no/flask) 

- 16 2 24 2 32 

r / 

,-INo tuai/ ui 

,:.::,:'; : !'.:" " ...." , -E!. ,4. Terr peratuer eff'e t,an W tIe Potate;.- ,' 

}
 

:
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objectives productivity Potato.. root Sweet 
ich- in beta caroteecontent and pro­

.:!,eevil ,th resiStan'ce broomseet potato:' .. tein ~,d wi tcthes to dis,{ase.. ... . . . 

Deve lop ent of management .a . ... 
pract ies rtto o i r II'lT1s acd tnsectIresistance and 

Iled e.* :dertifict;rr.anqemenL of factors and: kn, 

SI n consumptior opotao rOOts t ps tand 

eying 1nff e ci or)fltho p;cdi i oIp a' . r l .,it 

t.h .Ve. now hIVCjra total of 389 cult ivars in ourg o15, ultivar"S from. U:uisiana State ion. we s recei ed .University and 9 cultivars fro~m the 
., Indoncsia Cen'tral Research-Ilns~titute¢ for".Agr*icutl ure,. . 

-. AiAessions w3hich w:ere identified in 1976 as resistant tob.wogm rllrease ware used in Cr-osses. in :1977 t~o i ncor orate that 
i 
re 
t ,:s' ".i,stance,


.w;ith good horticuiiturai i~haracteiistics. Screening tb ident;y sources "
 
of resIstance, Lweet Levil contined 1977 moreto pbtatoa in ir, locations. 
I n addition, combi rations were made for high yield potehn al i gh amoUnt
 
off bet1a-c arotene and protei n, and good-.eating qua ity. . ..
 

I
Cool Season Trials 

In the early cool season evaluation, planted in Soptehiber at AIJRDC,

o-)ne- o our breeding lines out'yieded the check CLtivar when we harvested

the sweet pot toes 
 in 120 days. (nTabe1 The total yie ld of sel-ection 

I4
( 130-dayi2 was increaseddu.n...growingeby 2,to 49 t/ha, when ha rvesting was deIayed by 10a
 
days )(377 k13k ion)
i .:ty cropkg/ha/){ ),mke, eetio24'3-2Iatts, short groilnga desiperiodrabie and high productmatecria~lrcedifiq " -

In general , the high yielding selections hd lower vine/root ratio the

rati of he wi ht tevinesto fresh weight of the roots.,
 
Selections Give Good ijnter yield'
 

In.a 1'ov.rbcr .vauation,we harves ted plots in 150 Lo 167 days af.ter
 
pI r)ir .in.qn Yield%, varied from 0 to 29 t/ha. Selection 380-302,"a cross

bctwen OKC-25 andRose Centennial ,yielded 29 L/ha cnpared to 18 -ha 
(o the check, Tainungl 57. These materials will be evaluated] ini the 
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Tajbl 1,. Best performi ng sweet 
'AVPDC 2 

potato brc-d ino lIInes in cool season trial1, 1977, 

AVR.C seecton 

(r ac C. no. (or 
PedireI 

CuIL ivar) name(-

Marketabl TottaI Chip/root 
yielId yielId rat iollh 

- t/h,----------' -

Vne/rot 

rat io 

fresh wt­

.. . 

j 

243-2 B 6708/Tainu.ng5 34 143 21 0,52 
0122-2 B 6708 (op) .21 28S 22 0.62 
0)1-2 BNAS-Wh ite (,p) 19 25 2 
35-2 HO)K6/B 6708 18 24 24 0.67 

(57) (check) Toinujng 5/ 15 22 24 0.83 
------------------------------------------------------------------------------------------------­

'LSD .057 

CV * 27 

Trial with 10 ntri es conducted at AVRDC b:v P , Liu AVR.C Product ion int c rn 
Iro Hinch Dt r- t rct Agri c It ur i.pro e eIn • ....t S-L'Itio:n11(SSpt -1976 t.o Jaan 19 7 
[Ieanvis of 3 rupi cations planted Sept 14, 1976 and harvested Jan 13, 1977 (120
days; . D0ry w eght of ch; ps expressed as percent of fresh weight of roots,. 

In1( rniL ionaI 
rota t ion v;i th 

Ricc 
r ice' 

Re search Institute5 
at selec-ted site, i n 

in1tensive 
sia. 

croppingq experimentLs in 

V''Our summer t ri alIs c learly demons trced that sorie of 
Ines!7coulId give respectable yielIds i n spi te of typhoons 
fall.I 

our,,breed ing
and heavy' rain-

Nine trials wi th tilIlage ( land preparation be ,ore planting). and 
eiight w thout t iIage we re comp Ieted du r ing summe r. Trials that ,were 

When all other sumier veetable crops were destroyed by Typhoon Thelma in July, 1977, 

sweet potato plots came through withsome atisfactory yields of up to 18 ./ha. 

" . ./5) (h c ) : T;n nj 5 5- . 22.I p- . .8 14 +, 
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tLl11ed re cived 30 kg N/ha, 60 kgl P/ha, and .90 kg K/ha. The. no- t i IlIage, 

trials r;iecived no baalI fert iIierZ~. Both types,,- of trials wore s;ide 
dsed%wit h 3 0 kg N/ha and 4f5kg Kl/ha. Due to heavy rains and typhoons , 

yielIds rradva nccd triaIs with t illIagce werte low, ranging from 0 to 18 
/ha (Tab~ilIe 2) The vi ne/root ratio vari ed f rom about 1 to as. high as 

%4,:,Wobserved t haLt those xjit h khigh yielIds ha d cons idera bly lowerI 
viil./roo t ratio than the low4 yielders. Centennial , however, had an 
(IXtrenl ow vine/rootrati o alIong w.iith a low y ielId . Selection 35- 1 
a,; in tihe 1976 sumimer- t -i:s, gave h i 'ghyiele.'d, wherea 5 52 had low 

.. 

a!ie2.- i ini v ne footL 
lins in hot wct s 

: r:i uo i e bet y.ildin 
tril, 19'77,.AVC 

u .tot on t a L (wit h t i1 o 

"'V!0 40 redigI *I 
Jet~rPeiic; 

* 'itr 

';.uedin 4 eit I Ma rketable1'i ce si +ad pco Vabl, ~n 

- --. it- il a -. . vi--- - -- --- -----

0-6 ' 24t 61" npt2,4. 

~ The,Juy, o,,d Auqs , 'enKf3r4ir 0. 

In the no- ti Ilhag{ ae ddv ran trIsscIect i on 209-2 hado t he h ighe 

y i lha . Taiinunqr New 10 had vviene0/trooatr i thialoo of abou t 5 
seetin209-2 had- a 1. raio ad0122-2 , a 2. 1 ratio10. The ch-eck 

cu. varc, aiii 6t. n aU' 3 ve. 2 t /ha . 

Wefr cotrnued ouIe hotplnRtdte ~ idettifyth 

Sou rce(S) of reisctance to sw.,eet potato w,eevilI ~ '.<) W 
m ave a t h ierd bcren in to selebcted sweet potatoac(es iow that ht ,)den 
found promiisingL during earlier- screeinins at the EconoAVDC Gar-..n in)the 

Philippines and Penghu Island in thie Taiwian Strait';i 

.. ' 

' . lthouh there Was 
2n tries accesssion l 0 

L on.s" 3, 3- . 

a) w-i+de variation in 
r' (provd) be modr.tel 

" 

the erta 
rIi rh 

oT+mjVne/ of 
'. aty 

mont 
"a 

33+: 

At AVRDC screened 200 breedincl lie, 

v I . Eighty-four ent ries from tii pr I itiinaaj , 
Penghu IsndIn . Thre nii i -, 322 2 329 -, al 

res isstn Lat'both Ilocat ions'. 

e i r 
32. a3 

.f 
ri 0 

n t2Jne, 

h 
ted 

o b1 

-
at 
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Pruning of vines at one mo~nth rc' sJlted in 33' girt!,tur yieldl of pt
ind , Iore markutable roots than- the chect 
I)()e trot 

plot. 

Crop flanaqmn 

To evalIua te the i mportance of managemen t fac tors to the pe rformanceof sweetL potato i n AVRDC t riaIs , culItu ralI management s tudies we re initiated in 1976. 
 Last year we found 
that weed control was a limitingfactor. 
 This year results of a cool 
dry season trial indicated the
rototiIIed land, compa red with rice-stubble culture, produced highy
significant increases 
in root yield and in average root yield, and ahighly significant decrease in vine/root 
ratio (Fig. 1). Fertilizer
 

Total root wt (/ha) 

Fig. 1. of landEffect preparation,

weed control and fertilizer on sweet 30 r1
 
potato line 122-2 planted Nov. 5,1976, harvested April 13, 1977. 
 AVROC.

Methods depicted are (1) rice stubble 

5 * 
(2) rototilled, 
(3) rice stubble with­
out weed control, (I) sstubble
rice with
weed control, (5) rice stubble with no 
 20 
 . 
subsequent weed control, 
(6)rototilledal

plus weed control , (7) rice stubble0
without fertilizer, (8) rice stubble 
plus fertl lzer, (9)rototil edww 

5th­out fe.ril izer, and (10) rototi Iled < io ;. vplus fertilizer. 1 =1,9+0 

r .3 

0 10 20 30G 

Vine wt / 
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Total root wt (f/ha) 

30 

y09.26 +0.12 x: 
r=0.44 

44
 

00 10 20 30 40 '50 60 
Vine 'wt t/ho) 

Fig 2 ffect ni ladpeaa n and weedl control o (tt 
.l~tndJuylie352 11,and. harveste6 Dec.. 7, 1977,N'AVRDC. Methods6:n Ltc are (31) h~huanking, (2) wi;th banking (3) hanid wee ding,
r.4~ heni , (5)
dl 'wedi n d chcrnica I plus. hand weedingj, 

Total root wt W/ho) 
Nr 

30'Fig. 3. Effect of top)4.51 +0.21 rowth retardation on 
Y ~ ~ ~ =451+0.1x*Planted May 13 and ~ ~ 3-

Aharvested Nov' 15. .r =0.63 . '. .. (Typhoon damage July
20 ..... 
25.)* Points:. (1) check, 
(2)-Ma'x. Lop growith,
(3) pruned I mo., (4,)~ prkune.d 2 m6o,, (5) twist­

5 9.~ ed 2.mros. (6) tra i nedt atL 
7 * 52 mos,(7 SADH 100010 

at I[Po., ppil8 SADH 5000 
* . 6ppmT at I 'mo.,9 Ethe­

phone 500 ppm and (10). 
42000 PPM at. 2 mros.'()

12I M11-30 'at 1000 ppm aind 
0 ~(12) 10,000 ppmi at 2 mos,
 

000J 20 30 
 40 1,5 0
 
Vine tWIfho)
 

significantly. increased total root yield, vi ne.wcllht , no. of' root,
ave rage root we i'ht. Weed con trol signi ficant ly incr-eased total root>yield, vi,ne 'weight: and weed weight, Vin~e turninq had h,_effect , Anothertrial in theA cool dry >season~ indicated Lhat on rototilled land there is
 no difference be'tween 
bed and no bed'cu lture.~ Banking compared wi th no­bankingsigificnly increased total1 and market'able root yield' (Fil. 2).'There was no di ffe'rence between hand weed 'control and chemnical plus handweed ing.' Both w~ere superior, to. chemnical weedipg (Lasso and. P,)raquat)~a Ione.,' 

N N ' ~ 39N 



'The low management level Study includedId this ndotIIjg f0VWmtion; ind no-plot Th tow (n ard ;nq.on the left was hand weeded thaL cirln h"nd -awi , nh h' s . th '., nd .... :
par'aguat; treated. 

During the wet season, sweet potatoes exhibit excess 
ive vi ne growth

and fail to produce large, fleshy roots. 
 In the management level.

studies we noted that high yield 
was often associated with low vine
 
weight to root weight ratios. To determine the effect of 
top growth

retardation on the performance of sweet potato, crop management designed

a RCB experiment with 12 treatments, includinga check, 
use of foliar
 
fertilizer to encourage maximum vine growth, pruning, twisting vines,

training vines, SADH, ethephong and malichydrazide. Pruning at 
one
month produced the highest root yields (33 ater than 
the check)

and 
the highest number of marketable roots (',0ugreater than the check).

Both increases were highly significant. The vine weight to root weight

ratio for this treatment was 
31". lower than the ratio for the check
 
(Fig. 3).-

Study Coperating Farmers' Records
 

Economists anilcrop management staff continued 
to evaluate sweet
 
potato under local conditions through two types of cooperators: (1)

Eighteen dai ly record-keeping households that 
are taktog part in a two­
year study of farm:decision-making in Mat u (irrigated)' ndShan-Shang

(upland) districts; and (2)' two contract farmers,'who each planted five
 
target comnmod ties on the AVRDC Experimental Farm.
 

Of the 2 contract farmers, Mr. Hong's sweet potato crop wassuccessful than Mr. Tang's in more 
terms of yield and' return per day
 

(Table 3). He put 
inmuch more capital, notably fertilizer, and less.
 
labor 
than Mr. Tang in both absolute and relative terms.
 

Sweet potato was grown' on the 18 dai ly record-keeping farms 'in3different ways (1)rice stubble method, planted without cultivationafter the 'rice harvest. (2) tillage method, usedon irrigated land ofloose structure, and (3): intercrop with corn and edible sugar cane.
Both AVISUL contract farmers used, the tillage method (2). 
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'inMatou and Shan-Shang, there has beena steady declra
plan t~ed to s e t P t t -f r t en r ­S.much iuV r tin S"han-Shang higher base, 
f d c i e ihas been 8.5%* while the
decl ine These patterns agree with rate of declinein sweet potato plantings th a 

the general
Tn 
 since 1971.
 
What 
 Records Revealab 
 .the poducin
w t s agnd . 

On the basis of the nformation above, production bddtS,simple regression andanalysis, we were able to accept the following
hypotheses:
 

1. The higher the yield theton of higher the netincrease return. 
crease 

in yield, the sample farmers rai4i-
For every metric

in net returns. 
 s 
 e r e d U 4
 
increases
2. UP to 38 4 /ha investmentUS$ 

in material, inputs
in yields; however, over-investment contributed 
to.
by many farmers caused
negative or low correlations

3. betwen capital inputsThe higher the investment and yields.
in human labor, 
the higher 
the yield. 
 For
 

every extra 
8
-hour day of 
labor 
input, yields increase approximately
4. The most labor-intensive 

operations 


regardless. of cultivation method. 

are planting and harvesting,
 
These operations represent
and 5-25;.
3 1-51Zof total. labor inputs, respectively.
 

5. Regardless of cultivation method, sweetcapital intensive potato is less :laborthan alternative andvegetable crops which may be grownin the fall. 

6. Highest net and 
farm return are associated not with high yield but
with 
low cost. 
 With the falling demand and hence declining price of
essentiatol in. Taiwan, low input and/or low cost technology is 
7. Sweet potato yield and profitability were distinctly different
three in thF
locations, Matou, Shanshang, andAVRDC.
 

INTERNATIONAL COOPERATION
 

NuevaEcija,Philippines
 

Cooperators at Central
formance of 17 AVRDC breeding 

Luzon State University compared the per-
Outreach Program. 
lines provided through
Yields the Philippinesvaried .from about 13 to 41yielded at least 20 t/ha. Local 

t/ha. Seven lines
cultivars did not produe roots190-day crop duration. in
 
. ntpouerosi
 

L:asuna,
Ph ilippines
 

Scientists at the Philippinesresearch station conucted Outreach Program's Economican advanced Gardenyield trial 
of 20 AVRDC sweet
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Staff 11-mbcr of AV RDC s thI I 
pine Outreach Program sIicinri 
.et po to Ioo 
 i­froml variFty

71- tests to determine reskt5an
i c,­

toWeevi
 

Table t, he het per cr0ing acc'siOns and beding
Ivance bs' in in tria 
Eono:nc Gard0*,2n PfjilIipiF97 n.s.
 

Entry iarketable yield Flesh color 

125-day 159-d aiy 

. . .
 

r..3...
8 22 3 
 ellowFl34192 26 
- .. 

Witel
 
"2 22 ", YelloDaja 38'20 


iW 2 
 YhcoI 

'P[1430 
 16 22 Yllo;
 
AIS 3 
 1n 23 Ora )26703/0t 

r9-i
nS
rne 
, - ' :. Pate3d8ov 
 817),hrete2 0
LSO 0 

ac Whit..e
 . . 

Cv 
 2225 4. 
a L-taspp I c byY B 8-au of PIa n J,-iustry AV RD( Ph iIippine O t F,hrogram

PIan ted Nov 19 (~6,harvet ed Majr ch 25 (125 daY ) d Ap)ril127 ( d 20Dday);
entries included in tie t rial; means of 3 repIication,. 

potato lines andlaCCesSions. The experimental materials were hand water­
ed at planting; otherwise the 
crops were rainfed.
 

Marketable yields varied 
from 2 to 24 t/ha 
in 125 days crop duration
and from 7 to 33 tlha when harvested at 159 days. 
 Only 3 accessions had
comparable yields 
to BNAS, the local 
check, when harvested in 125 days
(Table 4). However, in the 
159-day crop duration, PI 
318548 significant­
ly outyielded the, check, and yields of 3.accessions and selection 35-2.
(orange flesh) compared favorably with BNAS.
 

MisamisOriental,Philippines
 

The Philippine Packing Corporation planted 86 'AVRDC materials and.I.
14 local cultivars. Breeders se 
 for further trials on

the basis of goo 
 yield and ealests. iesfrfrhe 
raso
 

: S "
 
.,.......
' :
/IiI I' 

I .I 
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International 
Voluntary services reported AVRDC selections 35-1
10tbesuperior to 
vreisavailable locally. and
District Farmersfound these of SylhetAVRDC lines producednutritious and attractive 
much larger harvest of moreroots than the 
traditional white-fleshed
varieties. 

Indonesia
 

The Central 
Research 
Institute 
for Agriculture conducted a yield
trial of 
some AVRDCbreeding 
lines. 

yielded most of 

Local check cultivar Daja 380 out­the entries. 
 Selection 
128 was an exception,
ranged from 9 to 28 Yields
t/ha 
in a 156-day crop d'ration.
currently being These materialsare evaluated in other sweet potato growing areas .inIndones ia.
 

Thailand
 

Kasetsart University conducted eight
included AVRDC materials, sweet potato experiments which
University's Home Economics 
Twelve members of a taste panel from the
Department evaluated eating quality of 18
AVRDC sweet potato breed.ng 
lines and Okud, 
a !ocal cultivar.
lines had comparable eating quality AVRDC
 

carotene 
 to Okud, Our 
lines have higher.U­than Okud, a distinct nutritional advantage.
rated selection 35-1 The taste panel
first 
in color and 
flavor and fifth
They rated 041-1 first in texture.
in texture, second 
in col, and sixth in flavor. 
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i To: c:i'n r~ J i r~q t. 

. .. .. 
 rnyI p n. f o w i f 

in i977 weadded 1141Vj. sp accessions to air epIasm collec­
tion, making ,t696 acce,s ions in total .:Tolines of V.p:r diz1Ie va. 
Sab.. ix(z,, a possible ancestor of both mungbean and blackgram, were
,Obtained from Belgiun. We found hese easy to cross with both ungbean
 

End blackgiram. 

Breedig foi- High'.ield and Disease Pesistance
c
 

As in 1976, mungbean yields !,were co~siderably higher durng the
 summer season with a mean yie ld of 2.1I/hat/ha compared ith 0.9 in the
 
spring and 1.5 t/ha in the fall. Trials included 17 elite cultivars and 
3 AVRDC breeding lines (Table 1). Fast and vi(jorous mungbean qrowth 
under hot summer conditions resulted in a.hih da iy,production rate of
 
30 kg/ha per day in the summer seasons; compared With only 12 and 20
 
kg/ha per day for 
the spring and" the fall plantings, respectivcly. This
 
suggests that mungbean should be planted during the hot 
 to(eason
fu Ily
 

Tabte ( ean .y eld component1.yielda rniturit, rat'e of 
elite mungbean cultivrs, 1977, AVRDC. 

and daily production 20
 

-Planngwt/l00 seeds/ Pods/ Pant Yie d Mean
seeds Pod Daily produc­date PIt. Y d rratur ity tio;n rate
 

-- ~~~. -no.- 9/0l. qha -d - f7T 
Ma r 8 56 12 10 6.2 . 80 l1900 
Au . 7 . 48 11: " " 31 2100 72 29.1 


Sep 15. 54 .12 12 10.4 1500 7620 
: :..../- . -.:. _ :l=-. (No. o, da. from planting). z (wt. of beans pi~ckud) : , 

Mean matu rit "ty : toharvcet 'It harv.st 
* it. *.e.-,,Tota harvst wt. 

where 1n harv'est nuiber. 
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1 FObjectives 
Higher yi elding and more unirmly ma ur­,ng cUltivars. ,
 

More stable and widely adapt iblewith multire sistances cul ivajrito rleaf 
podery miIdew ,root 

spo
 
diseases, 
and viruses.
 

' Ident ify and incorporate totolerancebeanf Iies, weevils, and pod borers. 

DeVe lOp management practices 
to maximize
 
farmers profit. 

express its genetic potential. CES ID-21,cult ivar, perforn ed well 
a newly released Philippineat AVRDC in theeIite summer yielding 2.6yield triaI and tlha in the2.9 t/hea in 
he adv 
 yield terl.
resistan t to 

t a waslodging,
 

A total of 552 crosses were madeh hii!yieId potential fr 80 parental lineand uniform maturi ty of o bvarious
wisot. te d , ippinu tia Ir
-es sitance (mainly to powderyspot, m i Idew, O-o,-,-.-nd ungbean motLe v eaf,
us ) of lnes pr rAV,D iIy from IndiaL eedinr Iine (IO8-B-2- Onereplicated advanced 32B)y;ield ,.;,tr hadn O a yield orF3.1, ay e tL/ha in a.d o .3. /est mungbean a i
i aI in the summe__.,rseason.("AmV .g.,:_.yild -recorded This is he hiqh­to date onaIme breeding ine also the AVRDC Experimental Farm.performed wiel I I h,in the Phi1 ippines 

AVRDC pathoIi !;s continued to sc-reen 
the munghean germpIas
.. ... powdery ' coII ctLion mford w ": 'K , "-res istance to".z i J!1i.'' ' le Fu sp aott 
natura mewpi 

' 
4 :-'-, a geaFspoI I, ] 

na ur !piphytotic,Phtci;.cond ;. ' and munbeanr ns supplemented by mo LIe vi rus (0MV) underindividualtions plant inocula­wit'hcawsa pnthogens. 
 All! accessions recorded as, r.sistanprevious ,creenitngs inwere rescreened in the greenhouse or field to 7confirmtheir resistance. 

On ly 6 accessions were rated as resistantfrom an initial screening of 
to , . leaf spot1,200 n(wly acquired accessions.pathologists inoculated, 5 tLimes , accessions previously 

Our
 
rated as
ant to CCP esi
,W.C-d st-:
leaf spot', in a gr-eenhouse screening,entries, 6 Of the 45proved to be resLstanthybridizatibn program. 

and will be used by breedeis in ourThese resistantPL- 944, 808
I ines, ML-5, L IPLM 945, and PLM 0,are all of Indian origin. 

612, ML-3, 

Sixteen accessions out of 444 tested 
in a preliminarywere rated screeningas highly resistant 
to powdery
:. nfirmed that 13 out 

,iIdew . A fiel d screening
of 214 previouslyresistance to powdery mildew. They 

selected accessions have high
PLM 187, MT 32/21, 

are M 163, M 1936, PI 363152,PLM 224, 
PLM 731 , PLM 822, PPL857,PLM111-M 914_4, and 863, PLMPLM 1060. 873,
All of tlhem came from India except-is from A M 1936 whichP 363152 which is of unknovin r ! -gin. 

Au46 a n 
w o~ ~ , 



There was high ly signi f i cant correlation (r -0.34) between photo­period 52-, t i ty and powdery mildew resistance among 186 accessions
 
tes ted. In other words, most accessions that were resistant 
to powdery

mildew were also sensitive to photoperiod.
 

Wf ,found that 4 accessions (ML-3, PLM 689, PLM 944, and PLM 94$;
all Indian lines), were resistant. to both Os .;'y,0leaf spot and 
Fu.powdery mildew... 

Both Danconil 75 W at 2.5 kg/ha and Micurb-super 25/ E.C. at 0.75 
t/ha effectively controlled powdery mi ldew. 

A total of 308 accessians were 
screened for damping-off and root­
t Iboth spring and fall. One accession (Stb .29P was re'5 istant to
doairg-off in the 
spring. None were resistant to root-rot. In the


fall 9 access0s wer resistant to damping-off and 4 were resistant to
 
oO t-ro t.
 

rLunbean o ttle Virus 

A confir.ation screening for mungbean mottle viru5 (I.MV) was do',e
in the greenhouse in vwhich plants, were inoculated with a virulent 
eoract of the pathogen. Seven out of 23 accessions that had previously
sho'In resistance still displayed high resistan ce. Pathologists w II

discontinue the screening of actessions for resistance to MMV and will 
concentrate .n testing progeny of crosses ;ade by breeders to incorporate

resi-tance to MMV in improved breeding lines.
 

The host range of MMV was. studied. Mungbean, blackgram, tepary

bean, cowpea, lima bean, adzuki bean, and.-5ome varieties of common beans
 
w.re susceptible to INV. Broad bean, peas, some varieties of common 
beans, and soybean were not infected. 

We found that the resistance Lo mungbean mottle virus was control­
'led by 
a singrle dominant gene with no detectable maternal effect.
 

.. i ..Nelmatode? urea J ablI h. .E heed%. .. 
 ,. 


A nematode nursery was established which will 
be used to screen out
 
germplasm collection for resistance 
ttothis severe, yield limi ting pest.
 

Insect Pests-Resistance and Control 

Our entomo Ig ists continued 

t ion for resi5tance to bea nf1i es 

to screen the .muIngbean ge mplasm co II 
(p iornzni !ehmvi 'j. L"0;tra~ztand 1,f ., u(, pod borers (~ithar'nq2q ~te~zi£~nla, and Iau tiuczi)bean aphids(Ahr hioa)an 

co ea weevi I(0'lZoao . . 

Sixty-one out of 2496 ungbean accessions screened in nonreplicated 
mass screening were tentati1vely rated as hi ghly resGi stant to beanflIies. 
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"' :Among 558 accessions screened for resistancewe re found to to a pod borer,e resistant. 50We have modfied the commercall
b. artificial r a­diet o this insect in order thatand released it can be 'msrearedin the field 
to create heavy population pressure 
fr mott
reliable 
resistance evaluation,
 

E leven out of 75 accessions screened for resistancewere-preliminari to cowpea Weevi Ily rated as resistant. The primary infestation of this 
pest. starts in the field;
for resistance to thi isectin initiated a mass screening prpgrate field. 

We 
tested several
beanfly :conitro in,two commercial and experimentalseasons.. Fo Ii mat (0ehae insecticidesfora atht ra te" 
of 0e.5 kg a, i./ha, 3 times at 
7-day intervals
after emergence gave best control of 

beginning within a week

this pest. In storage, mixing of
0.1 to 0.5 g camphor per kilo of seed protected mungbean seeds for 2 to3months against cowpea weevil without 
impairing germination.
 

Improved Harvest Efficie , 
. 

V The labor efficiency is increasedwith sickles5 instead 1O times by harvesting munybean~..*. . . 
of hand picking (Fig,. 1). We founddifer1enconro in t efsoin. Foefian Oeheilgmo 

gireat varietal 
at ped r th reate
harvested by one person during an 
hour). 

Yiel.d Ph ys io lon yh v e ed od ma 
Fifteen days after first bloom, all flowers of tw-o cLtivars, M 3014and Tainan-, 
 were detached 
to study source-sink relationvhicibean. The deflowering treatmenL did 

in mung-.
not decrease 
total
or seed yield. It did number of podsincrease vegetative growththe number of mature 

in both cultivars andpods in , 304 at 
deflowered plants 

harvet tir.e.. Dvelopinq pods onseem to mobilize assimilates morf "efficieltland
 

squ~p ~eer~ arvett~dp~r
thcey 9y sickleCutivr, tair.~nI 

. 

11a1ed of) field 1538 m2"ltudic- t" th. 

PHLV 18, . MV3, pa ted ,.n 

Figurt are for 8 hour o
work inq dayjV.and1-jears of 2three 
 t frtv5t ,thef ,r -a. 
, pickinq, 60. 83, .andj 98
days after Phlonting., Mean 

f hr 1~ are bdedOw 
un tho harvest-,, 93 and 98days ater planting . By hand
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'":' / IW e 
found ....t;hat the chlorophyll
tat ha relatiy good
toIgCand fevoun~n~12 acce sam content (m,/dm2) i.n,,ungbeanLZ--growth aeslTheaves~~could
optmu tD eeIrtu reforv ermnainbe determined by a Hunter Colorimeter (Model D 25A-2).
is aroundrerdcilnon-destructive, This rap~id,,and economical method may replace the' },'-,{:expensiv ",'
reand cumber~some c€onventional way of chlorophyllI 
measurement.
Th"ugea efchoohl 
content, at: the f~lowering stage, is highly
':' :,. i~corr~elated w~ithg thie crr~~7s ryin-j lu-h,),,:ldsThe - }net assimilation d a a I so s ugg:s t -:th"rate (iFig:. 2). -.. .
 

' "/: Jui'~~£phr'!ioloqi 
s found f' rj(e;j phojtor !spiraltion rate of:rrungjbe.-it )b I r h/t 0 : .) jr a- o,/bean; po i rto;., Ch1nes~e cahbaqe, Lto'nato;,{.?:::::, .orn'.(Tabi~e2).} In n'Id": : 
# atie ofn ,ral , pl .ants %,,ilth a hi~j r¢ p'ihotorespi~at On:....
{:;; ,:i rt 
 Jr er :: ies !ef icient n :ria,'t produc:tion or rrOvit h.[ 

' . 
Fortinate;1 :[:i.: : }/Lher.4 / - !-y
e is -4enr.e~ic.va [ri for th is tra i t:in our gerrnp las;ii :(Tab ke '3)*::: ' .:.:.....,O : :.:.
 

De-,nfor cold olera t mu gbelan l; l r , l sin(ie:: vth':i crop }iS:': ":}:/ ii-4CV
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Allelopathic 	effects of Chinese cabbage residues 
cause a reduction ingermination of
mungbean if planted after the 
cabbage, as illustrated by two petri dishes on the
right which have been treated wi th extract of decaying Chinese cabbage leaves.
 

Net assimilation rate (mgfcm 2/day)1.8 

r=0.738 
1.7 - 020+O.36x 

Fig. 2. Relationship of
 
mungbean leaf chlorophyll
 
content to net assimila­
tion rate at flowering, 1.5
 
Data for 17 cultivars,

1977, AVRDC'
 

1.4­

4.50 	 4.75 5,00 5.25 
Chlorophyll content (mg/din 2) 

TablIe 2. Photoresplration of m'ungbea n and other crops. Relea,;e of 1"CO, measured
from leaf discs supplied glycolate -1-1 "~Cin light." 

Crops 	 Cu Itivars ~CO2 released (cpm)/
hr/cm2 ~ 

Mungbean PIILV-i8 	
*+3141 71
Chinese cabbagje New King 24i4_;44


Soybean Shih-Shih 
 210 +16

Potato 
 florin-l 
 203 +37
Tomiato 
 CllD-0-2-1-2-0 
 186 11j

Corn Tainan-5 	

_6.56 


AFollowed modified Zelich andDay (1968) method. Average of three measuirements
using leaf Jiscs from 6 plants of the same cultivar, 

50 
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''th'd tt'll Sf ac S0 u) e t Li b 10 c ro re s s e sp I td '4 y c, at l" 

Cult I 3-'--5ife e are l n te r.,e s [iES t9i'Lyto ph t pe .At I ot7 

un r sPo ea.co e-uI L p I~ +re *3LrChinseion -hb' 

fec &du o th If ei l p isC i"6 t f t C nee cabbagei~ ure des y le h 

els strerisn, at
Muf ba is suIpil to drouh espcill th
 

f Anowering evcf stmta resistbos ofemi rnyueto utaerpdincrL~eas 
anad d doeres thn Astehgetyedncoftn photnthtc .rame. 

Monthulyar plantin8s of~ thngen reghaltd it
zncotatrepne phet~pe"o
 

ocusin onmrstitoalyinsth prlfoewn phlevbtelso during flowrimng

Cuearsdciffere Arkinedlrinathei tophometpesriouAtelo
psensitnig 

toepertre bth egfectaofivand repoducntionsgoft phnsesiare lner
 

Thioa trueldorbthdphtoperirdasenitivceadins esve culnsti-s
 

Poor.unibies n crpsredulyen plgntdcafter. Chinese oficrae 
dured the'lleloa.hec plfot of Chiese caaeresi dulies lef inteato 
spield AArecvn nexpeencd e utvrPLconfiri. ohssetbl 

1anoalsis 16...Hconuter ,ent u pte. nmurotectin,reveled8 thngen 

hoaI CVhe zIc conent mc thane Also,66priterperos than hihesothyield­
vaieutisr($0.48 1o,Had thdh$0.42 zinc conten in,its).Thorvore-

Aaia v " frpers tradt ionallyeue lo ieev"lstf oijd mineg­pest fotisvr 

ba rodtiothn foAn itegrted pto. aeetxeietwaodce
 

to eeinesuthe effecht. t mayndhirireu
comiatin ofieticd 

fun,giide on yeldoinpu coststandficm.Loaprfensmkt
 
''Totes. to'es
ald yieldrtendf ed' r wdithoa incremntes of ineeti 

icresed
'cid.' F~ni~id~iels sgnifcanly.Rate ofinceas
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.tre itsont L frtnnbta,,r plante I j 19)7 AVPDC
 

tde
hait i~ SUb lotIfIunrl iCid,~. ISub -ubt cuhr CtIriw
(Hue ~ i(aonil~ (D-laho) IN PH II-
Local -CV 

* NoneC.6, 1,.9 15
 
%8.~To 13 14 2,. I 

Foot 2 23 2.2. 2. 

Nonem 
 1.80 . 68 2.1 15Tw20 wo2,03 
 2.0 2 23. 18 
Fr2.03 2 '18 2 .2 2. 

Nne 1p8 1.8 2.0 1.
2. 
 1wo
.
 2.10 1 
 .
0Fout 2.40 2 2.3 2;4 

None 23,1 69 8O8 9871 

Fou(0, 6 70 127 

Nr, 866 8'48F B2 1i 9,26)Tw 03 *. Two .930 853 64"3 i09
Fou r ':112 741 76G2 .1234 

OIIL7 35 6 5h 727Si 7Two 942 73"9 848 1240Fouiir 1020 98 725 1346 
he tota valute terop P1inuo I th ~'ra~ a a I nd labo t frec
Pet franagenient LreaIh na Q Ct 

level 
should be taken into account indetermining economically accepta­
ble pest Control measures ina speci fic area. 

-International ooperation 

.Agrant from the Asia Foundation enabled AVRDC to organize withass istance from SEARCA, PCARR, 'UPLB, and the Department of Agricul tureof the Philippines; the First 
International Symposium onl'lungbean.
was held in the Philippines, Aug 16 
It
 

to 19,. 1977.
cipants representing .45 institutes 
More than 100 parti­

in 16 countries discussed current
status and. problems, inrnungbean farming and research. .The Proceedingsaire scheduled to be published early in 1978. 
Incooperative yield trials 
in 1977, workers at Philippine Out­reach Program reported that 


yielded 1
an AVRDC breeding line, 1089-8-29-5B,
10'0 bet ter, than the newly released localicheck cultivar (CES10-211). 
-University 
 of Philippines at 
Los Ba~os plant breeders selected
.9AVRDC breeding~ lines which were resistant to Ceroo,3oa leaf spot inthe wet season.
 

PHLV 1S produced an average yield'of 1.3 t/ha 
in7 trials in
Taiwan. Four were at~experimental stations an~d three in farmer's'fields. 



eetdfrn the! mungb-in observationalFortysingl plnt wre 


nurs5ery and breed ing fi 0l1d in S'JiweonI, K\ore a. Seeds are to be Fadvanced 
to Korea. This helps Koreana3t W,!RDC two) generatio)ns and then 	 returned 

breeding improvemrentL program.oreeersto cceleratec their mungbean 

to Colombia , in,1976. Theyli'/e sent 60 munybean. cultivars CIAT, 

selected the seven best. cultivars 	 from the observational nursery and 
trial in 1977. The results are giveni et ',d them in a repflcated yield 

in Table 5. AllI ofithei r selecti ons als.o have performed wellI under 
are well1 adapted to

DVRDCcondJi L ons , i ndicating that these select ions 

The Mennoni te Central Committee in BangladEs--h reported that lines 

* 	 bLn AVRDC Performed poorly' due to an unspecified yellowing disorder 
except. 4 Pakistani* (ast ungbean yellow mosaic virus, MYMV) ,robaly 

'ie PAK-22, Ind 71-27) and 3 Indian6601 , 7.1-17, 	 Line,, (OB 14j,ML-3, 

arnd ML3. Similar resujlts were obtained in Lahore, Pakistan. MYlIV is 

f h ,,nos t devastat inrg murigbean diseases on the I ndian subcontinent, 

ithi not been reported elsew-,here. The spread of this disease should 

be ,c.reliy monitored by 3cientists. in neighboring countries.1 

t./ha. It Outyielded* In SaaaMalaysia CES ID-21 yielded 1.6 
c; in trial and wsalso resistant to lodging,othr Ile in the 

Local CV I were highest yielders, oF 20In Hawi i, Ta inan I and 
* .. lnes sent them. 

T5. 'hIj arid :oth.r~gooCtfjit, (;f the 7 he~it mungbean cultivars; 1977, 

dATt(331 lttud 0t9'C6 l;iitude) CO Ibi a.4 

1000- Mtrt(Ulti'a
AV~{0 ace. Yild* Plant fit 

u namet Yi Id a maturi ty seed ;t Mtrt 

201 i317 ' 2.3_15 	 70 80 
67 7/8l3 G 50-15A (G) 2I3la 

2.2. 70. 7 27 144.CES 14 

218 ' PHL2, .2 	 11.7 66 80 

11o 80 
..cA ~ 16 . 6 56 78

4 3. 18 ~ 

iie'ce
were rLultiarsreiiaryPio c)b;ie rvation uf 60 virietieC 
of lencjLh 5,0Cmaprt~o'y AviJRDC, Mar'-,d or, April 29) in 16 rows;, 6 in in 	 irind 

wtlep31 ot~nS.Ari artew 12 -q',a. Elfwvatlonr of fiu1000 m,. * 
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..Phott)or.e d lnsenisiti vei Access ions : ,i:  Found :in US Maturi~tV rnh ' -- . -,Y'
 

Inda) vie erifd tnsbe sr ve t t
oop rioc *Acces ons 8025 
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population densities, lines with tall 
plant height at flowering and
 
mnmmincrease in
nplant heiht~af ~rJ. wein-iI.hv- h-. 

potentia'
 

Rust Tolerant Selections 
A total of 891 F7 generation breeding lines were''ntered 
in a yield
trial in which no fungicide was applied. Several of them had nigh yield
and exhibited field tolerance to soybean rust. The 5 highest yielding


sei~ctions are shown 
in Table 2.
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Infestat ionwas~t 5ze pa thogensby beanf I es:wi thin a week afaf tere planit-..plt emergencee. significantly reduced thie 
-combn r eControl of Beariflies dgrowth _plantand yield.i No :reduction
yed in yield
 

t ttackstarted threeor more weeks after germina­durig thetion:. Ts fildrst usthreete w;eeks of plant growtit is essentialto-toprevecontrolyiedefthe beanflLntrl 
 los. es
The number of plants damaged by beanfltes was more 
than 90 percent­throughout the year except 
in February 
 it was
wh en below 40 percent,

From two insecticide screening trials,
Triazophos (HosLathion) Foljmat " . _thoate).rd
 spray gave Sa L iSfactor, 
ContrO
when applied at 0.5 of beanFdies
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Co0p mngmn Scientists studied field operations of local farmers. 
SeveralI populIair methods wre evalIua ted on the AVROC fa rm for their po­
tential f wider adjaptabilIity in Asia. Optimral land preparation methods 
for k-whiLe potato ,were studied. Initial results indicate that placement
of' colmpost in)the hole wit~h the w-hite potato seed piece increases per­
centLa e of plants emerging and number of ttibers; harvested, 

* For raliny sesnplantings of ni)unbean, providing prote(ction * . 

aC.,i t t leaf spot w,as more itTportant in increasing yield, than;n #ctpest rlanagem nt . .: ' ;::=, ,: .. 

l du, thu rin,ivt -ason ir,!nhits emrnc
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initial study on 
drpirgaino
'tomato was cond~ucted jointly
 
drio~iahat 
 drriati-
I ri 

ion produced a 40%. increase in yield over furrow irrigto
savings in water. There with awas no significant di fference betweening plats above,254. available water and above 80o 
naintain­

available water.
 
Response of Soybean to Water Stress
 

Soybean yield response to five soil water regimes (0 to0.1 bar intervals) 1.0 bar atWe started wi th two levels ocftreatments during the flower
N (0','300 mg/pot) was studied.,initiation;hem until stag@e and continued
the pod filling stage. 
 The seed yield and protein cnntetnt 

as. wellI as the number and dry weightdecrease of soil water of nodules decreased with. thecontent, regardlesshigh soybean' yield, of the N treatment.water potentials lower than -0.4 bar from 
To attain 

flowerinitiation to the pod filling stage, should be mnaintained.
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Epimentw~i N Fert iIizers 'bn Soy-bean 

Effects of di fferent N fertilIizers (ammonium sul fate, urea ,sulfur coated urea) on soybean growth and yield were 
and 

examined. Therelease rat-,es of inorganic N (NH4-N and N03 -N) in two soil types (AVRDCloam and Shon-Shang sandy loam) are illustrate-d in Fig. 3. The soilIinorganic N concentration reaches the same level as the check for allIthese N fertilizers, including sulfur coated urea, after 5 weeks, Therelative release rate of these N-fertilizers are different in thesesoilI types . In.AVRDC soil 
two 

the yield of soybean seed was directly
*related to the amount of inorganic N-foine. InShan-Shang soil, on t heOther han"Id, sul fur coated urea plot gave best y'ield al though this*fertiizer wsnot the one providing highest inorgan ic 
2 

N to. thle soilI. 

Inorganic N concentration (ppmn).
i20
 

-'Ammonium suIfate
~Urea 

-- Sulfur coated urea 

90L '~Check (no N) 

AVRD C 5OL2 SHANS/IANG SOIL 
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