
AGENCY FOR INTERNATIONAL DEVELOPMENT 
WASHINGTON. DC. 2052. 

DATE:/&f2 

MEMORANDUM
 

TO: AID/PPC/CDYE/DI, 
room 209 SA-18
 

FROM: AID/SCI, Victoria Ose
 

SUBJECT: Transmittal of AID/SCI Progress ;port(s)
 

Attached for 
permanent retention/proper disposition 
is the following: 

AID/SCI Progress Report No. ______ C / 2.. 

Attachm-nt
 



~ ~
j-~~~ j- Z-E="r rX",:*-

ENHANCIN\G GEN~ETICS VARIAD BIL T 

ANSD BREEDIN\G IM4PRO)VED SESAME 

( S. indc3icuLm ) CTJI.,TVARS 

VICHITR BENJAS.L
 

THANOM DAO-NGARM
 

SAISUNEE RUNGSIrIYAKUL
 

THAI - ISRAEL SESAME CO-OPERATION PROJECT
 

FIELD CROPS RESEARCH INSTITUTE
 

DEPARTMENT OF AGRICULTURE
 

Mld istl: SEP 16 197
 



1MPROVE) SESAME 
ENIIANC I NG CIN T IIS V Al I ABI, ITY 	 AND IIIUIEI' NC 

( S. indicum ) CUITIVARS 

SA I SIINEIV IC HI''11 BENJASIL 1 /, TIIANOM 1O A - NIGARM AND 

RUNCS [PI YAKIL,/ 

ABSTRACT
 

on sesame
oopornl ive re.,real'h project
Thailnd Israel 


charact ers has been
 
bree.d ing,' for hig h yi ,lA and sles i rabl e 

lr j o l ssl e ines and cII Iivars
u:nnduvlvd sinc, 19115. CoivI 

s 
 rrom le t I IIel ('ait' ill bohland clos e were madtie so')
we rr sfIdiped 


it rout an tsu1.1 e rmsi e u andI.,;r ae I . (osumb i n i d'lhai I andl and 

i . 1o tlh dnpll high yielding

o -shnl Io Iha i ,.h avI ri 

i n 

is made f'ro m .s;yrvgntalin!g Ipopn vi~ by


types , lb. S.! . tinn 


p I I I" o w method. Fi log, r5 ipgrowngroiow tInbon Field Crops 

'v ' h I inlpI in lig"/ I'sif(i' h v" sv.p'Ii '' i i n . CIIll iv '5 w illi 
n'0 

l ri i icha pler arc!l r i ; I.i5c:
high I yV I d, dple cii nal' and no -shn 


des i rnbl .
 

1• IIACK(IIOIJNU/I NTROIII(CTION 

5 5in.' 5 1, ' 'hwor'ld's 1ostt important . oil crops.Ionhr 


by small farmers.
 

sesame 


I. is grSwn imo-lly in developi ig counl ries and 

Sesi 	e seed i; rich for oil content (50") of excellent quality 

ninin g amino acid. Sesr-ame meal 
and protein (25%) of sulfur co 


be for
animal Ieed and dertaied flour can used

has h ee" used for 

./ Field Crops Iesearch Ins;l i lult,,Dopartmen of AgriculLure, 

Bangkhen, Bangkok, Thailand. 

Reearch2/ Iles.airlshAgronomist hlbos Ilal.,:hniani Field Crops 

on ihani,Ceonl:.t-, II:U Batl Ihn Thai land. 



human connutip |.inoi. 
: 


tt gric:1ltur lladvaunLages it canimprtiip 

set seeds and yield untder ie]lat ively high temperalure, on SQ ored 

SesiIe has anw 

II an he grown jAl
t inn " I ir'wit irriga tio:n. 

crorp ina tIr area: andt tht season whetn 

soil is i :' 

rottioI.iO! wjith otiher mrain 

I i psrr rain not bh grie "t aird yield.ot h i* 

rr'ps;rc'h i n I e pnst has beentllir'pver , very I i I r 

I s t olr. I ini Im'.d r elerci bie( onehals illrr in l.ess
devoted t 

tri hle ' r irrtsd, dni ivnl is . are ,uarce. No 
devviop:d .nunitii ,:s a u 


lnii n'il in"A tln,; ri :i ( t rpnli.h :v ,.t,-riii ais 1hpir ainini crop.
tlp 


'h in lri co t could noteve ial';r:n L.r i es
OrthI moli'|',sni;tlmil1
turin r'w r: 

a' a I' s hib-eeh id rune d r' ii T 

i I is ver i~ noari'crops oir 

] inI i I l i I ' -nrc II i I r 111p1Ii ii r'ps, 

in a ai n crile ispn 

rtt i i' 'iT eefar mueatn 

the crse onthoiiru her 

not griiowna e am ni thiIr roathley ha' 


pninerinily they coild bie
 
yi e I r o fitsosinip rn'a vi'ry lorw Aa h Iagli 

mn:h hig h r. VWri nais factor; nr rp.spo sibie f r th" low yied 

l I , low levels, unaeven ripen inrig
.Nich as, errt ic rainfa iti t 


, d i senses
apwi isrpn 

audalp ed and higlh yielding ulLivar. 

OI thie S e,', dh en'o and sed shn I I'eci ng 

rnd ins tlsI mnd io rcourse tlie 


of mal
coni sts iny 

its rel ne' functions 

V iid comnihiients or I Stu Pn 

chnrMetrr is. i es or sesne i:rops itseiF and 

In seed yield and al of themse charact.eristics .hat ciilribul 


in combinatLions. They

mist be itmproved by planL. breeder singl y an 

areo as, ri lwin :
 

- lanys Io f'irs nI v,1ring 

Days In 5o% flowerin g 

Number oi branches per plant 

2 



- I,engi~th iii -tiCnc,hI si Irh a r

ebr g capsules
 

Number ,)[' i: 0 pl: (I Iof; lirper nod(
 

- Number of .apsul.s per branches arnd per plants 

Niiiih e or seedl per ii ps"aIv 

--Seed size or see'd wpighi h (1,000 seed wt.) 

S'ed weiglh oiir yield per sseei,,,d plant 


- Number )f plnt per unit areai
I fs 


Oci tof s comp.oln))ll"lls anld the+ir' va';riat|ions,) 8ses ]Inle
[ !pEVvrnI 


breedler wi ]JI ii el r. o on only few charuclers Lhat nainly
uiro -a 


co ilehul , Io and hnil r ot value. are
yi, id -as mi4:n] They as
 

11 lowing:
 

Seedl s;ize and needl c~olor
 

-No"-shatte ring: or sp~mi s'-hnIl trring
 

UIO i " t 

Hligh nil andz,lrt' pin
 

I,14r Ii it el-,: .ar
S 

Althougt i h visianm, has be'en grown in Thamiland for very
 

long t ime b"i! l]:nld :aand ilroductiot or ses ne has not bee n
 

d j es Ca rar rne es
inpreas p'(( ll ii t;hI ii 4' I In I 'l year s'a-4'.l'i s;- )iiiii re 

smiall holder w'howdio fa rmnin g no ii or ra inffed ]nddrouugh-l rone land 

with suit low in !'i,' if i y. ,\ nnAi l pinnrled nre" is about. 35,000 

iQ 4(,000 ha whil e ) rodulit4 ranges is about 21,000 Lo 30,000 

19il. AvI'rn g vield pei' betla r is relitively low, nbotL 600-700 

kg/ha. 

.1
 



'rop aht ran be grown in many
Ss.ar' is a versa i Ile 

m jrod)( titon area ilnThailand are in 
pnIrls of the 'otllI y. Spsal 


the Nor thI,Nor' i vastI andt Ihe CentIral R eg ion.
 

2. 	OBECTIVES 

t tarj to cro l:e widel y based
oh'lie-nus or this.jIr 

t ion and breedingl i 	 f ames:sai- foes I
segiognt ig poptt 

Israel, which will be 
o r i Iirp rovI d ('U Iiva t r Thi Ia i d and 

,i iAnrishal l.Wring lypcs. The d torminiate type of 
,telIe mi at .' 

ti me span LogeL ther wi th 
SIPeUafll will mature" within a shrl. 

I i 1.: ii i g harvest w i I. h minimum 
non sha l i 	 it aaups5I. leils Ic 

n 

I W 1 ;e s ol .seed I i()14!;', 4 shtlorter gro 

N. MATERIIAILS ANtD ME'THO)S 

" -

AtI hi' preorn , all ss'me c iiI tIVn i s a'r lo ermi irilt(., 

I,4 vP.ai'S , vs anoatd car psuiles roI inouns ly
Kv. ire pilan piroll i.,, 


harvest,
 
ng as I i mo1is l 'ii-P aPi Ih10 ii IhI o1 I. A! 

r a l.iiieli ant imiliat ilre 

Is .I 

a es i I I 11, ,mvi maI luii , liiLim"'', I p:s'l o 
., 

lii ol;iv Imilos es "linivoidnlt Ii, l I4411es ni1 I h i l,', hii That 

reduce'q i YPn ,41isv'ovv 
r e d ty Ashri by m al io ill

elo ermitnla nt I 

t e ng or s h ttori r g l i aih h l shhnw gsri sr tIi
a;n.eed losses-i IIher nnllno 

ii ii7' ze seed losses4' toI arepp)Inble lvel. 

thiii:; )i 'ct 1.1) I re:e:d det.rminnLe 

t w i I mIiimi 


Most r.l'' L i I ro is 

in Thailand and 
colt Li ,rs 	adap t I.) o VaiOluis growing coniditiols 

rig th.e deterin mul n induced by Astiri (1,2) and the 
Isra us 


sesamre -ullivni s ,1" desirabl1e types.
local 


I hi proj ire frvilowinig.
n41? Ihe
MateriIls 	in 

l_ tinnlii of n-ultIivars fromir.lo al variL ies and 

g coon rills :inc luding 

1. 


1 I ines rront foreignot.r :orit criill ivars 


those dLern l to mu] 	 riti-shatteriig lines.intnIs ind 
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early and higCh yilding gvio I ypl,, with ,si',i-shIlltoring genotyps 

from 'ol i si ng le, I.,, desl . , to lw tL hodiI nd selid I'O('eli i Ii r 

,o' selec tio in; lSodt ill oirlio I ' le'c iglfi)I ly en' of" ear'ly 

yid ing with milii illri.lii 

gpIllP'i ( m lld3. I41 lIly Ii c !'()ssl 3fr- imade liall l nt]] 

rpr' prn Iaa l I"sio' or 7 selec!td lIarge seed Ff1id hilh yielding 

c'lit i va . , (UN i P I , MKI I H ILca I wli ei ( inh uliini, LocaliI !, , 

IIh ark Na torll sawal, iorras 77, Shallp, CA iurpile' F ilwerl, and 

ICI 3I (, Aga inL el d'I deslv, iiid toL row methodP: V). inl ' nil pl ant 

sucig' ii 	 n11"iii eigr1gafng ir In.A. 5il7 ' l g I 	 lins' mil 

cr1'osses0 (of high g lli! d 	 n Lll .si yi(,ldi. r iainW dle i' Fliliftp nL ill 

Isriell . ,i nill, W d''s il is us.lted ii F, alld t) il Ipa) 111w 

sp)l' l iI is0 ii l, 'yiI iln i . 

'hig colllll'rit i vi' i1,l prjr'ct'( l l'' wi II ikle po ssii lI 

t'll Thi Ii lm, deri t l ll iii ns -ds or ;tHill iv n'rs, seg'egatifig 

con)i1ditions fili 'dneTal i 1)1i ilan ds, ti i nig aid also I ill t I .1) fnIbVuIl loe 

the prh)ograill rast r by {'1 and n feed ing n.lsI hi i ll sha'ii I h'l lleri 

between tllItheI sWof count lei 


T el' pl'ect was l ililil fl 3 ytei's in boL.h Israel and 

'[thi Iiali] (,Julne1 I!ifl - J.un"1, I198IH). 

4. 	RESII LT ANtI )ISCII ON 

I' .ijov! ii ill' stil ll I haii tbo. a.I ,l I't d l" p lafnn nuse 

•1shri Itie iii ,P-' i gPilI wsll 1 year 

lHP l d1111'i r ilntble 

Dr. A iIlicilleI, I I 1 one sllbba,tical 

Iev'Iv,. IlOwl'VI',oiweveri materials h ie,dlVa rl'lief r we nvu 

star! 	 Fil
to si F' i 	 lt' l'loeIctin 'Th nd wilhIoul delay. 

5-' 



5. Itilil t.I915. 

At 	 Pbin FIld Crops Uesvrch (.rrnt.or,213 lines coi]eeleed 

sorteos were planted in September J995 

Pr-gronsU 


locally nd Iromrrforeign 

and harvest od in l)i'pomlbir 19H5. I)ay; to Iirst iflowering, days to 

were50% ft.owering, da ys In harvest, seed vi eld nd soed we ight 

rp tuItd TwentIy li ps oir high I 'in othiery e and de'sirable
 .
 

charace rist,ics were sple c I eit fir frrurIhir slidy. Somi . lin it)ies 

Ith' st ,y wo'r'1 no"i shIalI iri g int sp i yieli was exlrvimrly low. 

" P togrp s Re p ort IJ9 . 

ip:Si ,i lrhe collect,ioins iir so s me 

I inr ; Wet c' plantd in ,arly rt i ry seasoin and Ia te 

Appro. i tIa ,ly halI whni ,, 

1iners (3I1 

In s tluic in aLni al l e.hrrar-trniny .e,,so.snn in r Iter ,, t ls :3 rs 

Ino dpt?i'cr fo coth as oils Itiei rai'c'r iIg ItPC c pIir r ti and 

i'; - irr % riIat ii. Inri Pa rty in i n serisoir ofIti ctia r utn tocc 

I!Ilti, s ump re sul ts we rp as fri lowing. 

ial ity dal iH3 12,1 days 

8 O3-90 - It , lineslays 

Suced Yild .6-253.0 kg/ri
 

101-140 kg/ra i - 19 olies 

iorei-ri t n !I" kg/rni -2 lines 

Sped wei ght 1.3(60-4.713: gm/l100 seeds 

H.5 gm/1000 sed 19 iines 

In la I rainy seasoin, litt le changeli was observe+d in 

or Iapsulttes permartuority dnii . Siid yield, e;',pd wvig'ht and Iiiiinrbi' 

p in. were signirli'i a y l1ower than thi early crops. All lines in 

bo tih ,vic, iivert i I d s ti r' ig.• 'a'irheywere nonsea;in iiclI.,rr 

branhedil , i'uIirh lari I i br-tanchred.iir i I hrn oi 
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2. yHybridizati on Prog rnm. 

2.1 T'l'wnt y-Ihr', crosser s o f severa.l high yielding 

larga seedeid varijet i es wetre made in early season of 19H16. F seed 

were, plnnlpd in lt seas on A Olbon Field Crops Research CenterI at. 

and Fi sed'we re plante id at Supar ihotr i Field C rops Rebsear:ch Cent er, 

in dry mvnm5 n w ith irr,'iga i1on1. Ani- r 5 isis tin rves-sled r'roni A were 

sl pIijoiel II o be. p Ian I d at Il ibi F i A d Crops Iesearch Center in 

Jl n,.lii It ' , i t wasiwiw:is po:; I i at iS 5005011-O dli Ito) lack or rain 

in earl'y season 19817. 

2.2 Ilyhridiz lnion pr ogram was made on enari y and 

high yieldin'g , eli s ( oito i I and MKS I H1111t ) with ,5 linesva I 

oir" i I isih nh t i',pi I yi'o iii irder Ii) i iicorpora IeQ I.the 

io n-shtivring; €'harnct.ers int.o t.he ,s tandard and new varl iv.es. 

A s d: I' i Ii cr .;;:s,'s we're plan ed at lHhoin Fie d Crops 

lp.ear'h v,ni 1 r in 19016. F. anid sbsiqi nl F w'rie p tn led at 

Sipnnhu 'i I eld Cre'lit Iops i"rih ter i inI ,t,.' (rsit. undr'" rignIinn dry 

5sason a A o0 planned I" pl ,t al. ltion Field Crops Researchiii] 1 o In 

CernIr in rainy seasoun o t 1917 with plant i o w method or" 

se Ior ion 

:1. seleict i on i mv on ion. I fity-sevenr-gr'igL Ii pI1)ulat 

t'ni ies or Fn seeod made trom crosses of determinated, 

non n Ihnl,ring and high yi eldinig types in Isr are1 were sent apd 

plant.ed at Sulpariliuri Fiecld Crops Iesearch Center in 1986 dry 

season with irriigatiion. Ilant to row selectiot in F in rainy 

season at Hlton Fild Crops I se arch Centenr will be employed in 

rainy season 1911t7. 

7 



All IK4 1in es were plant ed at. IJbon Field Crops Research 

Cent:er as planned in early rainy season. At: Lh e presentitlplants 

are in lat vvgetalive stage. Early rainy season collect,ions has 

to he po. ltpored due t. n la:k orI early season raint .his year. 

REl~FERE~INC E 

1. 	 Ashri, A. ( 91 ) Sesame, Stat us and Improxvmetr., POA Plant 

prodluicitin a ndi Pr"oric n Papjert No .29, flum , pp 198. 

2. 	 Ashri, A. 19H I) Iuctease Gene lic Variabi lity fur Sesame 

Improvettient hy Iybridi zat inn and Induced Mutation. FAO Plant 

Prtoduti ont I' i Patper 29, 9tttttp, p*.1 145.and pt~oI on No. 

vInttl 

arnd Snl'i owi, int 'htt iland.lrtoced ittg9 or FAO Intt ernal i onal Export 

Cton ii ttll ot ttn Ses ame attl Sa f!i'owe r. ViLa trlt),Itlaly, (in press). 

,I. Metph-.th, Q. S tnd II t(prtveteni , 

3. 	 Bventji1I, V. (l9 4) Pl> I i ott,hIesearv'i aIdl eveo p l or Sesame 

tri (1I9,,l1 t 	lnileGe tie lics; Vari,+tlal 

i ,Proieeding 0 0 hSFhIt FI Sesam e fle+,':t l' thr Itt+ , Fcuil y o 

Ag ricult.ture,, Kh'Ioa Ina,,n lnivr.; i y, Klho, Woern. p 75 - 7 (in Tha.i). 
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Tnb l I. Pt ot Yi old (Kg/ra i ) , 1, 000 Seed Weight (rill) nid Days to 

in Early and Late RainyMaturity of Som Sesame Lille in Col le:t ion 


Season 19086
 

Farly lini y Seasomn 1986 LaLte Rainy 	 Season 19813 

Line 	 Plot. Yield 1,000 Seed Days to Plot: Yield 1,000 Seed Days tc 

(Kg/ I-i)i ,Wei gIt.(gm) Mat unity (I(g/rai) Wei ghfX gin) Mnaturi t 

1. MKS.T-81219 70.1 2.22 112 20.8 3.07 	 82 

2.53 108 :3.2 2.25 732. RS I -81299 60.8 

3. MRS - : 08 108 19.2 2. 87 	 73GO9. 2. 82 

,4. MlS I -81,2:3 G,6I.1 2.9.7 112 32.0 2,99 82 

5. MRS I H1052 8:1. 2 :. 18 	 I10H 4R.0 3.25 73 

HO.0 3. 016 91 25.6 3.51. 836. I, I I- 822,5 I 

7. 	 M1, I I H228 (1.0 3.10 93 t8f.0 3.32 85 

93 57.6 :3.24 82H. MR(S-i 1 8229-1 (7.2 2.74 

9. MKRS :,1 60. 8 3. 11 	 9 25.6 3.09 82I, 1, 

2. 4:3 8210. MKS 1, 82199- 121.6 2. (A 93 41.6 

H1. MKS 1, 8,31O 115.2 2.63M 93 32.0 2.45 82 

12. MKS -L- 82,105 124,13 3.01 	 93 12.8 2.51 82 

13. -MKS 1, 82550 72. G 2.54 	 93 27.2 2.62 82 

14. M(S --1-432189 121 .6 2. 65 	 9.1 :38. 1 2.98 82 

15. MKS -1. 2193 2 105.0 2.14 	 93 23.1 2.17 90 

28. H 2.47 8216. 	 MIKS-L-T2211 1 40. R 2. 68 93 

93 21. 0 2.70 8217. 	 MKS-1,-82281 128.0 2. 80 

8218. MKS- L--220 9 -2 112.0 2.84 	 93 44. H 2.18 

8019. MKS-I 1- I0011 1 80.0 3.25 	 93 22.4 2.79 



Table 1. (cont.) 

Early Rainy Season 1986 LaLe Rainy Season 1986 

Line Plut. Yield 

(Kif/rn i) 

1,000 Se(d 

Wei gli I ( gm) 

Days Lo 

Maturity 

ploat Yield 

(l(jg/ra i) 

1,000 Seed 

Weight (gim) 

Days to 

Maturity 

20. MKS 

21. M 
12. MIS 

]11 8100H 

I I H1012 
1181(17 

L 

I1I.,8 

I21.6 
70.4 

2.79 

:;.20 
2.25 

93 

93 
93 

12.0 

51.2 
26. 8 

2.66 

3.06 
2.27 

82 

83 
82 

2:3. MK;-! -11161Il89. 

; '.1, MKS I 81875 

25. MRS I 11028 

96. MKS I 0102 

27. M S 1 81010 

. s I 1 I 1 

29. MS--Il 081016 

30. MRKSII H20,1-

31. 'iS -II U82107 

32. MIS 18-2!W) 

33. MKS -1 82239 

.H. MKS - 112296 

?5. NW 13i 1 

:6. NWlIti 28 

37. NW 13 31 

88. MKS- 1--81250 

6 

73. 6 

115. 2 

25. 

70.1 

(H.0 

89.1G 

R:1.2 

80.0 

70.4 

86.I 

73.6 

99.2 

11.2 

131.2 

102.4 

3.141It 

2.43 

2.40 

'. t; 

3,50 

.2. 12 

3.26 

2.07 

2. 63 

2.43 

2.79 

2.77 

2.67 

8.,14 

2.13 

2.86 

85 

85 

85 

85 

15 

85 

86 

86 

86 

86 

86 

816 

86 

86 

86 

3.2.0 

:13.1 

28.0 

25.6 

22.4 

... 

22.4 

22.8 

14.4 

32.0 

3.4 

28.1 

16.2 

28.8 

35.2 

2.80 

2.77 

2.99 

2.58 

2.85 

1.51 

2.78 

2.69 

2.52 

2.51 

2.49 

2.60 

2.57 

2.82 

75 

82 

75 

75 

75 

75 

73 

75 

75 

75 

75 

75 

75 

75 
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Table 1. (cont. 

Early Rainy Season 19R6 Ltalte lai y Season 1 9 6 

Line 	 Plot Yiell 1 .000 Seed Iays oi,> Plo Yield 1,000 Sed Days to 

(t(g/rai) W i j"h0. (II) Matur i ty (l(g/a-I) WIli ghI (gin) hiur ity 

39. NW II I 121. .OA 86 25.2 2.65 75 

-10. NWlBi 1211. 8 .05 137 	 -

,II. NW 11 i ":(; 70.4 3. .1 87 283.8 2.89 75 

'1-. NWl I 1, 105.6 2.,18 137 22.13 2.53 75 

-13. 111,9.6 8 .1( 837 .38.4 2.60 75 

,II P,t.251 1:34.-1I 2.75 87 :38.4 2.62 75 

I. SI 19 	 f99.2 1. 87 87 61.0 2.74 75 

87 35.2 2.56 75,1. SI--I 	 64.0 :3.O0 

17. MKS 1.182.3i0 GO.8 3.05 87 19.2 2.53 86 

8l.IlI( I I 8'2 / 00. 2.1 87 6.1 2. 132 75 

T). MRS I I 8HO8 ).( 2.53 87 24.0 2.326 75 

50. Ml1S I I 1322,17 R9.0 3.50 87 25.2 2. 832 75 

51. MKS 1 I G'161 96.0 3.3114 7 51.2 2.62 75 

2.62 :38.411 

5:. \1 I i 8259 6O.H 2. 878 35.2 2.65 75 

52. M I f I 1( 5 .2 25. 87 	 3.00 75 

60. H 3. 12 UW 57.G 2.68 7551. MRS I I 0i!20'I 

55. 2 BAN 1i- 67.2 2. ()G R7 ,18.0 2.31 75 

5. 17:1 I10 70,l 2.73 87 22.8 2.72 75 

57. 8 2 00 7I.6G 2.76 87 22.8 2.67 75 
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RPir Iy [hii iy Senoil IWI8te LnV ailnv Season I 9K 

l irie, I*lol. Yi( ld I.,000 SeeI lkly.s pP t Yild I ,000 Seed Days to 

(I(g/;Wie) Wigh (gi, ) NaII, ity (E 1 iii) We light (gun) Mnturity 

58. 18 2 11A 67. 2 2.G3 17 2. Ri 75 

59. 17 0 80.0 2. 7,1 F7 20. R 2.72 75 

0;o. [I)HAN I 12.0 :.42 H7 27.2 2.,15 75 
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