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Table 1 Seed protein percentages of 6 recommended soybean varieties and 5 high protein hnes, grown

between July to November 1993, Kamphaeng Saen, Nakhor: Pathom.

No. Variety Protein No. Lines Protein
(% dry basis) (% dry basis)
1 —Doi Kha_rn_ 41.5 i GQQ;B- 455
2 NS 1 140.5 2 (8884 43.6
3 845 38.6 3 GBagn 43.5
4 SJ4 379 4 G8355 43,5
5 KUSL 20004 37.9 5 G7945 42.6
6 5T A1 37.0
Average 38.9 438

Table 2 Analysis of variance of yield and yield components of 20 selected soybean fines,

5 parents, and 5 recommended varieties.

Source of Variation af Yield/ Pods/ Seeds/ Plant 100 Seed Protein
rai plant  pod height  weight (%)

Between groups’j 3

SCF,vs DCF, 1 - ns ns e ns ns

Pys R 1 . o ot - s -

(SCF, + DCF,) vs (P) 1 * i ns n i ns
Lines/SCF, 7 - ™ ns * ns *
Lines/DCF, L " ns ns ns ns *
Among P 4 b - e " b ns
Among R 4 - ns b =* * =

¥ Four groups of treatments were 8 single cross lines (SCF,), 12 double cross lines (DCF ),

5 parents (P) and 5 recommended varieties (V).

ns, *, ** non-significant, and significant at 5 and 1 % probability, respectively.



Table 3 Average vield and vyield components of selected soybearn lins, 5 parents and 5

recommendod varicties.

Group Pods/ Seeds/ Plant 100 seed Yield/ Percent  Protein Percent
plant pod height weight rai in relative (%) in relative
(cm) (g (kg)
SCF, 100 2.38 89 11,2 378 126 50.0 109
OCF, 100  2.38 93 11.4 491 164 49.4 108
Parents 17 237 70 9.8 404 135 48.7 106
Varieties 53 2.26 54 16.0 299 100 45.8 100

Table 4 Yield and yield components of 5 selected soybean lines.

Lines Yieid/ Pods/ Seeds/  Plant 100 seed Protein Protein

rai plant pod height  weight (%) vield
(kg) {cm)

{kg/rai)

(58891/G7945-38-3-2 296 77 2.386 1.4 52.7 156

(58884/G7945//GBBY1/GBI76-21-3 385 106 2.4 90 1.5 51.4 198

(G8891/G8B976-17-1-2 98 122 2.4 89 11.4 511 203

(GB884/G7945//(G8891/G8976-19-3 533 a7 2490 11.3 508 271

(38891/38976-17-2-1 290 131 2379 11.5 50.4 146

Selected lines averaged 380 107 2.4 87 11.4 51.3 195

Recommended varieties averaged 293 53 2.3 54 16.0 45.8 138
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Tsfuaddsl 5 aroug Juffuan Ws@iussuinfausy 50.4 T4 52.7 wan@nsiels sowding 290 B 533 Alaniy
ABSTRACT

Soybean seeds from 738 introduced varieties were analyzed for protein
percentage and 5 highest protein accessions were identified, i.e., G7945, G8355, G8884,
(58831, and (G8976. They were hybridized to form single and double cross hybrids from which a
pedigree selection was applied. The single cross group was selected for 4 consecutive
generations while the double cross one was selected for 3 generations. Average yields of the
selected single cross and double cross lines were higher than those of the recommended
cultivars by 26 % and 64 % while protein percentages were higher by 9 and 8 %, respectively.
However, 100 seed weight of the selected lines was lower than that of the recommer anasuny 22

cultivars. Five selected lines were finally chosen as having protein content ranging from 50.4 to

52.7 % with the seed vield of 290 to 533 kg/rai.
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Somatic Embryogenesis from Immature Cotyledonary Tissue of Soybean
] mBeameiesw' ofaddnd wided Srqud piIRe!
Usedug wermesd unzfiszdng asiliam]’
Saowani Louﬂglhongaram] Thawansak PhaosangI Rangsarit Kaveeta'
Pradit Pongtongllcam2 and Peerasak Srinives'

ABSTRACT

A study on somatic embryogenesis in soybean was conducted using the cultivar SJ4 and KUSL
20004 line. Immature cotyledons at 15 days after flowering were cultured on MS basic medium
supplemented with BS vitamins, 0.3% sucrose, 0-20 mg/l NAA and 0-20 mg/1 2,4-D, solidified by 0.3%
gelrite. Three weeks after culturing, the highest frequency of callus derived from the explants was
observed on the medium containing 7.5 mg/l NAA, in combination with 2.5 mg/1 2,4-D. The callus was
subsequently proliferated. The highest proliferation frequency was on hormone-free medium of MS salts,
B5 vilamins, with 0.6% sucrose and 0.3% gelrite, cultured for 14 days. The callus was regenerated on the

same medium supplemented with 5 mg/l yeast extract.

Key words : soybean, somatic embryogenesis, NAA, 2,4-D
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MS macro salts BS5 vitamins NAA
MS micro salts sucrose 3% 2,4-D
MS iron gelrite 0.3%
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MS macro salts BS5 vitamins gelrite 0.3%
MS micro salts sucrose 6% NAA

MS iron glutamine 2000 mg/l 2,4-D
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Table ) Callus formation from cotyledon of SJ4 soybean on induction medium supplemented with NAA and

2,4-D, cultured for 21 days.

NAA (mg/) 2,4-D (mgA) Callus / explant (%) Callus fresh weight (g)

10.0 0 8.33 (4/48) 0.084
20.0 0 23.07 (12/52) 0.043

] 10.0 65.63 (21/32) 0.032

] 20.0 96.15 (50/52) 0.088

5.0 50 93.75 (45/48) 0.191

25 7.5 93.75 (45/48) 0.192

7.5 2.5 97.92 (47/48) 0.219

18.0 10.0 97.92 (47/48) 0.204

15.0 5.0 57.92 (47/48) 0.199
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Table 2 Callus formation from cotyledon of KUSL 20004 on induction medium supplemented with

NAA and 2,4-D cultured for 21 days.

NAA (mg/M 2,4-D (mg/) Callus/explant (%) Callus fresh weight (g)

10.0 0 53.03 (35/66) 0.027
20.0 0 37.14 (39/105) 0.083

0 10.0 58.30 (7/12) 0.092

0 20.0 54.54 (24/44) 0.086

5.0 5.0 62.50 (10/16) 0.101

2.5 7.5 62.50 (10/16) 0.093

7.5 2.5 64.28 (36/56) 0.283

10.0 16.0 64.28 (36/56) 0.244

15.0 5.0 64.28 (36/56) 0.239
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Table 3 Callus profiferation of 8]4 soybean on induction medium supplemented with NAA and 2,4-D

cultured for 14 days.

NAA (mgM 2,4-D (mg/) Embryogenic callus
0 0 ++
0 2.5 +
0 5.0 +
5.0 50 +
10.0 5.0 +

+ and +++ represent slight and high proliferation, respectively



Table 4 Callus proliferation of KUSL 20004 soybean on induction medium supplemented with NAA and

2,4-D cultured for 14 days.

NAA (mg/1) 24-D (mgh) Embryogenic callus
0 0 -+
0 2.5 +
0 5.0 +
5.0 5.0 +
10.0 5.0 L +

+ and +++ represent slight and high proliferation, respectively
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Table 5 Plant regeneration percentage of SJ4 and KUSL 20004 soybean on induction medium cultured for 30

days.

S14 KUSL 20004
ABA 0.1 mgl - -
ABA 1.0 mg/] - -
Glutamine 10 mM - -
Yeast extract 5 mg/] 30%(3/10) 50% (6/12)
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Genetic Resistance of Fusarium solani and Macrophomina phaseolina in Soybean
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ABSTRACT

Suybean grown in many parts ol Thailand arc infested by the sudden death syndrome
(SDS) incued by the tungt  Fusartum solani and  Muacrophomina phaseoling. The pathogens
SUMVIVE  over scasons n the soil for many  years and cause yicld reduction of up 10 15-20 4.
Many Thai recommended cultivars are susceptible t the disease. Control of the disease through
chermical and cultural practices are not effective at the moment. Thus the use of resistant cultivars
seems 1o be the best control measures. To identify for resistant genotypes, fungus suspension was
moculated mio the sorghum meal, and later mixed with the soil (infested sorghum  method).
For Fusarium solani the rate used was 10 % while the Macrophomina phaseolina was mixed at
6, 8, and 10 percents v/v, prior to planting the soybeans. Germination percentage was recorded 7
days after planting and disease rcaction was observed thercafter. The results revealed that the
soybean genotypes can be divided intc 4 groups. The highly resistance group comprised KUSL
20004 and GC 89045-13, the moderate resistance group comprised GC 85039-1-2-1-1 and GC
88028-4, the moderate suscepuible group comprised GC 8§7016-12-B-5 and SS 84062-2-3, and

the susceptible group was GC 87018-12-2B-1. Crossing is being made among the 4 groups to 1ONdISUUY 24

study on inhentance of the resistance to the SDS.
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Table | Germination of 7 soybean lines in the soil infested by Macrophomina phaseclina, tesied

under greenhouse condition.

Lic pame L6 Y iy 8 % viv 10 % viv
- Planted Germinated Planted Germinated Planted  Germuaated
KUSL 20004 40 36 40 31 40 20
GC 89045-13 30 30 40 27 40) 13
GO RS0539-1-2-1-1 10 26 40 pa 4 3
GC ¥r028-4 40 22 40 13 40 6
GC &7016-12-B-3 40 B 40 13 40 |
35 84062-2-3 40 12 40 10 44 0
GC 87N B-12-2B-1 1) 6 0 4 40 0

Table 2 Germination of 7 soybean hnes in the sl infested by Fusarivm solani, tested under

greenhouse condition.

Line name Sceds planted Secds germinated
KUSL 20004 30 24
GC 89045-13 30 21
GC 85039-1-2-1-1 30 18
GC 88028-4 30 14
GC 87016-12-B-3 30 8
S5 84062-2-3 30 5

GC 87018-12-2B-1 30 1
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Selection for Seed Storability in Soybean
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Sanan Rjewthongchuml, Hiamhan Jathaunl, and Wanchalerm Theetanont’

ABSTRACT

The experiment was conducted to select for soybean lines having good storability and field
germinability as compared to 3 soybean cultivars, i.e. N§1, CM60, and KUSL20004. The cultivars,
especially CM60, lose their germination percentages easily. Data from an accelerated aging (AA) test
of 95 soybean lines revealed that 30 lines were superior in terms of germination percentage, with the
100 seed weight well over 10 gma. The lines were compared with the above 3 cultivars for standard
germination, seed moisture content, AA test, electrical conductivity of seed leachate in water, and
AA test under controlled seed moisture and germination termperature. Two lines were finally chosen
to cross with the above 3 cultivars and select for soybean lines with high seed storability, high yield

and yield components, and desirable agronomic characters.

Key words: Soybean, Seed storability, Germination test, Hard seed, Selection

UNANLD
o : .:ay oo AT o f 2 - d a o

Ms33vensell Hiagussasfianm@ana iR HEo UM eaaANANNIA WS T
aurossniuaninlsulda Tﬁmﬂsuumwﬂummamaﬂ 3 Wusldun wasaaTsa |
1wea v 60 ez KUSL20004 mmmmmﬂwu'ﬁﬂaﬂmq Tﬂmﬂwuwuq Foslml 60 1de
ANU9BASY mnmsmaﬂﬁaumwmuwm'lumiaaﬂmmmaﬂwuqmmam 95 oAU law
mumstsqmqmmmaﬂ mmmﬂﬂmanmmﬁaﬂﬂ 30 MoWUT wummumuswmmaﬂm (oS 25
nagiiiviin 100 wasAu 10 a5y uuuaﬂwuﬁm 30 muwuﬁﬂqﬂsmnuwuﬁm 3 el
wan lunaaounnutenlasituinsgiu mmmmwma‘lumaﬂ mmqvmmaﬂ A

1 madrirlsut auzinuas yminodainyasmand Inouwatumanay sunsUgu 73140

Department of Agronomy, Faculty of Agriculture, Kasetsart University, Kamphaeng Saen Campus, Nakhon Pathom 73140
2 thodfiamsidouazdoudgniamaass i inuduinunsmaai Inonuafumuay

Central Laboratory and Greenhouse Complex , KURDI, Kasetsart University , Kamphaeng Saen
3 suditouaziananydnniou sniinndunueiemnans nenuadumaiau

Tropical Vegetable Research and Development Center, Kasetsart University, Kamphaeng Saen



-2

anin I weniudnda tazssergueanda mmwmuauﬂ11u§u1umﬁﬂ Hazgangily

YULIHE mﬂwamsmﬂammmmﬂmaanmawuﬁmmammnmmmqaﬂ"lﬂﬂ 2 moug
Tnhmsugdinaneaufuiugng 3 awaﬂﬂmaf]frwwu'qm"lmuaﬂmusnm"lﬂunmu Tina
AR Baf)szNOURANGER LAZANEMENIMSIOYATHADINS

& . iy A S d u I 4 o 2
DAUHADY (Glycme max (L.) Merrill) %ﬂ!ﬂu“ﬂfﬂlu’ﬁﬂﬂuTiUﬂ1Qﬂ1'§lﬂ1J5ﬂll']ﬁu Tﬂf_l
oA o A o § 1 o e =) @  dae
lﬂw'l&’ﬂU'NUQﬂ?!'ﬁﬁﬂﬂﬂﬂQﬂ1Uﬂ751ﬂﬁlUﬂiﬂu 'ElU'l\ibl'iﬂﬂ'!?J HUTUHAUNADIUV N NHTNUDIY
EE W o
ASINVSAEITIU (Kueneman, 1983) 21ANISNARDIVEY Suty (2533) Anwrowgmsiy
[ I~ ar o a - ar o o (Y] a 9 1
SNHUHAANUFOAUNADIVDIANIFDINTA llﬁz'ﬂ53Wlﬁ1ullﬂUi@l‘ﬂUﬂZ?uﬂﬂﬂlﬂﬂ\ﬂﬂ WU
@ daa o o a &1 ar ar
wugniwaauunadnnneioas Juseaivaldnaeiu] aunsedoyianusen ldomuu
o A R Y1 ow o ' 2 a LY o wa o
ATWUTOU ﬂﬂﬂﬁ‘l'ﬁvlﬂ'ﬂ WHRRTTHUADADAUD TNINARWUFAY UDNITINU ﬂﬁ&’?ﬂllfﬁﬂ N3
o W d w da ] A g o d d w da A
WA HASTMNNIZINUINYT DUHIAIMIITDUAUMWUDUUDANUT LUAANHTRANRBIIS
3 =3 < 4 a e o
Wougumwsinelagungl uarauuduiinige (Ndimande er ol, 1981) pefilszney
=4 g w7 ar & at o ar
‘VI'N!.ﬂJJ‘UﬂQ!MﬂﬂW’Hﬁlﬂuﬁﬂﬂﬂ!ﬁﬁuﬁﬂgﬂﬂ?ﬂﬂ“Iﬂﬂwuﬁ.ﬂi‘iu ﬁ]']ﬂﬂ'lﬁﬁﬂy'ﬁ.lﬂ\ﬁ AUBY LA
' [y g  ar ar uy ar o '
Ay (2339) wWUNM aﬂ}Jmxmemﬂm‘w‘ummaﬂwufmqaﬂymz UIHUNINAA f eccentricity
) ' o sd JA w o sd o s a v e da
(UQﬁaﬂzﬂi'l\‘]lilﬂﬂ) lﬂﬂ'ﬂ"]}'uﬂlﬂﬂﬁuiﬂﬁﬂ Lm:lﬂﬁil“ﬁuﬂllﬂuﬂ“ﬂz UANUAUAUTIUNUNINW

YBUNANWYS Edwards and Hartwig (1971) Anwidundes 3 mowug 'ﬁﬁﬁ'ﬂymzmaﬁuq

¥
el o

n35ulndfeeiu (near-isogenic lines) ussiiminmAsveundauanatafiu nun ff'IEJ‘I"m‘Q‘VIﬁJ
o =3 ' [
wARMIARNLAZYMIANEAINIT090n TR5 NN uax:uﬂ'nmmazmqamm‘wwugmuaﬂu
] ) ar o oG HAa o ' g =3
VA 11D Potts ez al. (1978) 31814 anymzmaﬂumu@ﬂﬁwaﬂaﬂmﬁauﬂmmwmmmaﬂ
o o ar -3 o a ar ) o 1 =4 <
WU Tﬂaaﬂ‘yiuxmamwagnmuqnﬁwwﬁaﬂ {major genes) 3-4 AWHUI waaudadums
ot o o ar o A [ g 9/ = ' & 1 ar 5
Wﬂmmaqmaﬂwu'gmamiagsaﬂiuﬁmwumaaw”lmnmx’cm Fegwilvafunisidon
g w & a v dar A =3 Y o Ay A =
fumwyssLaaiug Tumsisvlyaiugadunies waauduingnaans esnndilymiy
[ =1 o Ad o w o [ ar Y- )
mssen  ualufrvissdeniflgmlumsarugugusmiudeiug  dadlfulsaiugies’ld
Y 4 ar 4 d @ 2 ar
www sz Teminndnyazmdands TumssnyInuenusInyRsE)an?
o g e o ¥
‘mmsmﬁa‘ummuwmwmmaﬂwuﬁﬁ’qm'ﬁmsmmq (accelerate aging N3 AA-
° v dw 1 d a g aw T
test) 'mm‘inmuuﬂ’dwwu‘qmmﬁmﬁmaﬂumqmimmﬂmﬂnmu ﬂaﬂm%mmﬂwu‘qﬁu

o = v g o dar
18 a3sWANT (2540) ATIABVANNTINNTA IHATITNHIANUIBAVDILAANUED UNADS 95

efug WU ANLEANAIIAMINANSIe1Y Tanduiusiuaueenluaniwlseiaiii

.
=

AAY

]



-3 -

2y & daa A W W s = a
M31easl dagissasnmedmbonmonugdundssfiwdaiionundaseas uas

3
[

& 9/ ar & o =1 ar T = ]

il 1F unsnaudugdudundeadn 3 wug laun unseassd 1 Soalwy 60 uaz
A w oA @ da d o o o -

KUSL20004 iNennenmunuiimdamnusnet 14o1uu inanan sasilsenavuvesnanin

lmzﬁ/ﬂHﬂlzﬂNﬂ’lﬂﬂBﬂiﬁﬁlﬂdﬂﬁ

o =
gunsalazisms

o d o rar 7o o w o v o a a
naaRugaumdesningudltouazfannfivinudaeds (AVRDC) wiinudy
s a a o a  da o g a
MEAINAAT Iouvaiunay $1uu 300 meRuiusuluteutuidunm 2 1 masie
o ey s o dda ql: 3 5 =
asvaMenTuieslfuams Amermeiuthiianuendws 10 % duld uazdeiy
a [y as LY d »
e lifu 100 Tu andgnvosameiugaz 20 waa Tuudawing 0.5 x 3 was Ugn 1 uaade
[V 4 ¥ o ar ar A e =] e g o

AIRUY HQUAT 1 AU A3INTOUAMWIBNT 7 uaz 10 undalgn iWedundsausiuiuife,

o

o a & o ofdgq ¥ o 1 3 a ‘; y: a
HONDA  AARBNIRNIZAEWUEA MHardast1adoo 100 waadu il lavenua 95 awug
° o v o o 3 g o o o
WALAAIMERYEAT 100 IWAAINDATINADLAMMIMNAARUE  TABRINAOUAINLTILT
#1075 accelerated aging test ATIVAIVAIIIBNNIATEIU LazAsvdsuaNusaniuls viwa

ar ' ' q’: as I3 =
MIATIVADUATINIBANAINIGITIBIY LazANNION W TS Vo111 95 Mewug nfoumsuuaz
@ w7 ' sd an W - “a o ar
WM AURUT 52D IFUAANNINT 1@ 21PAITATIVABUNA 2 3T 3AdUNNTEAUAIN
o} o R 8 da
QLT IANNT DR THUAYEY American Official Seed Analysts; AOSA)  IAgiuaaniin11u48n
n’: 1 53‘ a ﬂ d eda = ar A v da A v &G o
aane 70 % dull Sastluwaaiianuudasegs dadenmonugiamisnguimaiina
o Yy d o w & o . o o a4
uPausaga uaniviln 100 wamnu 10 n¥uvu ) Idvsnun 30 meiug  dgndundena
ar Ei o ar o 4 ]
30 AWWUETIWAURUY UATAIIIA 1 (M. 1) 1T89THH 60 (3. 60) 11aZKUSL 20004 Tuaniw
Ve o ar @ W o o I'd Y o
15 Audlasquiidonazianiisdnwe Sauuminndoinuaimaas  Ineuvasuwaneay 14
] o ¥ =1 | @ W o
YUIRLlasEos 1 x 5 1wAs $1u7U 3 Auderqu MudByaNYINUANEMENIIMIINEAS HOKHTA
o o < A o = Y o Py 4
nazedfdszneuveINania waanundseamnuner 19 llasreaeunaz Iz igunn
Gluﬁﬂymzmmmﬂmmgm (ﬁl‘)si’%‘ﬁﬂum International Seed Testing Association; ISTA, 1985)
. »
ar ] . =y = ar as o
ﬂ’ﬂuugﬁduswmmm&mq (accelerated aging test ; AA-test) W 40 %o, ANUFUTUANT 100 %
WK 72 $3119 (Delouche and Baskin, 1973)
o d oo y a '
A15A59R0UANUUY U WBUNAA TAETTAITATUGUATIBULAZ UUNNUDL NI
919 (controlled deterioration fest ; CD - test) IMANMIIAYINY AA-test URIWLITNITAIURY

o L4 N
armruluwda TasmsSuanuiuluwdabildladifoadu Weussylumwuzdaniinuda

2 4 Y a ' - & o a 4 & A A
faihl Pingaungiige dmunisi AA-est WU waszRuANNYNIWTo 9 vazReylu



-4

o y - o g) ar o o 'Y o ¥ a o P
angiisennudoy taznisfiwdngaduind il ludasdsduil ildiiagasimsiden

g
3 1 a ¢ ' 4 ] u)/l a d dAam ::/ a W 1 as
daratulusraoaimasanuden @ CD-test NU 1SHINWAANUANNFUITUAUININY

»
=

= a 1 4 =, ooy Y ar -:I =
wazgna3ald w pady vagsihmsidannudendvgamgiigs AEmsilladanlaamium@uan

1
= =

4 o g 4 12 4 yw
Don et af. (1981) (3unmiunda lnapunszammz s Hu3ngauvgd 25 "a win 17
ar s Py v o o w < 9
$1Tus mady Puuiuldeed s nseusenseninlad  ussyuaalugeeginiuvesdud?
o ’ o W a < e
Tanidmirlthsonglu water bath gungll 45 " wiw 48 $21wa dundasanuie1ilu
o Y ¥ oA ¥ & o ad Y 4 o iy
gauv)ineaduAu udneiinsmIsAItues ISTA Muaadiaz 50 waa $14m 4 4
¥
ar = ad e | ® . . 2 °
msJannuuvnsTagis faainiui Wi (electrical conductivity test) N1 4 41 9 AL
o d 2 F oo . g 2 vlyqi a o o
50 waa Tasussyuanludinnes @b 100 av.aw. AN 1Ingungll 20 "y uiv 24§29
o w1 o oy vood ] B L. = '
Fui I 3amanuitIvfhweniwrmaa Aauimieq electrical conductivity meter Iniavily
[ 1 g o &g oema = <
LLS/em/g seed IUMTHIANUFUVDRUAARUT 1$9500R 103 "o i 17 w3 T
9 o oarey 9 =1 :
MISTRLAUMSNARBY  Tudsalfidmslgurunisnaaeuuy CRD U 4 §1 wWanls
@ o

NAPBIINITIATIEHHANIADA  ATINADLAINUANA IUBIAURAY LA NUTURUT

. . ] d a 4 = ad or '
simple correlation S¥MINYUAHYBUNAARUY iK1 1ADINITAITAINAIITIAU
[y ¢
wonaz e ol

o @ fa o o ) 3 a 4 aQa 1
HOMIATIDABDUNUNIHNAANUTO UNTOINORUGA 9) 919 95 ewwug  Taoifise
91y WU AIWIBNNAIMTIS99IguARBId Ui Raz moRUTuAnA1RY ansouniald
ar T & w H M 3
Wy 3 52du Ao e (a0 70% ) 49 MWUT PA1A (55-70%) 19 MURUT (azdIEINT 55%)
w o A g A a = i (Y a N
27 awwug dissnmdsfhumareudlusaninninnsignveslugguanideriu Tade
ot ] w A o w 9/ < o & w 5=
1871 uAaze WU IRSUMTQUasIYY aauInAsy BIgnwINg? uazmsiaLshylndifo
a - 1 a  dad o i ] [ 1 3 dy 1
A mMshupazaeRuEIAINIBAYAUT 0 IgURRA 1R U TuEIIReud 191l o1midlpautain
= Q0w ow 1 -3 ' P ¥
TuynzRuaamidaiaumazgaunegiu  Danumumudeanmnadend lmuzauuan
v & o o€ o = = P ' W W I:ly a
Al e ldwfafifuionn Snaunwhuansiany ude, 2533) uennnil dayuzma

=T =

ar & o 2 a =1 o '
W'!J‘Qﬂ‘iiNCINL“T]TJﬂﬂlﬂﬁﬁﬂlﬂ“’]&"ﬂﬂﬂllﬂﬂzfﬂElW'HTJ: ﬂMNﬁﬂ*ﬂﬂTllJH‘lNllﬁ\'lﬂ"ﬁleH%’u'ﬂgﬂ'lﬂclu
= 3 o 4 o 1 E 1 o 1 g A
1uaea uazuﬁﬂmaﬂuﬂwmummuaﬂaghluﬁmwmmauma 4| 'ﬂllﬂl'ﬂll'lzﬂil AUATHINDAR

a @ = = P o ar =
AR NNNUENTSIauNan wiamavnnanwinadenfiwda [dsuaasauuiumssiaude
a  Jgy M & o =] ar di’ < 1 4 a
wugnla LaziesninmsnadeuTaeitiseety lulimalfuanutulundaneu anuvud

3 o o o o= P=1 =1 1 a @ ar
iane1anuazi Ivwaaiisnnu lduSsudealSeu lumssenaiaiu Guve, 2533)



-5

1 o o 4 3 ) [ Y=
MAHAURNT (correration coefficient, r) TXHINANLIBNNNNINATEY IA0TEIS 1018
Auanwsenluamnls  danuduiut I lume@esu ¢ = 0.475) naasldifiui guude
ar o ar o = ar 1 o 3 a ¥
AURHAMABlANNBAgINdINITI01y Anvsenlunlasgafvzgedie vldaansae
ﬂ o = o as ] ¥ : ar d ar Fa-1 o
JTMURBMHLAANAIMNDANAIMS159019 1A animiin 100 wia SudediSudaim
.:i 4 1 ] ol ar as ar v ~ as c;
anildninmnageuuuuae 9 wun e nuduWusiy @uRstuanueniinaaey

¥ ¥
as ar

A v oa ’ & 4 d o
’ 14 as ar = g £3
1.1—““]?1‘1 1NIUBQWHﬂWU’n‘lUHﬂTIMﬁuwuﬁﬂu MIUIHDINANUBTAN U T INAT U uﬂTQﬂ15

H
] o~

d o - A I a
1ﬂU5ﬂ‘H1UTJH1u1ﬂu1ﬂ ﬂﬂﬂizlﬂm 2 ﬂ AOUNITHINIAT IV DY

ar s ar o : w o 1 ey ar
MINMsAnIAnYNYsz$ WU N9 33 awWug (Table 1) Wi fiupenasnuazfu
o P ’ ) o ar (=) ] [ 3 ’ 2 ar =4
nufivd Biuananinin ualinnugaduuana1efuiin daus 19 89 82.4 @1 Bndnyas il
L ¥ 1 a o n’: qv o a 3 ar
faulelaun Fueuwan Mallmizewminnlumsaadendedivljmunimuia’ly
i ' a 2 w o d Ao =Y d  a 3/
Starzinger ef al. (1982) 30U durdpaRufuands danuansalunsduine13ls
e —- o = =1 1 d a 1 ::
WINANOAMDBINU A ILAA 1934 11 Table 1 taasiun wasdundsan ¥ lunisdnuinsa

»
o

e d o & =, : ' °
UUNIHDATINAD (VY UIRITUN LHDZA

- d = 4 = s 9 g ¥ ad ¥ ¥
ﬂ'li“fliiiﬁﬂllﬂ'l‘ilﬁﬂllﬁﬂ']WNWﬂ WUANWIDNAT IHUAUNIUPANT DY "U’Ell.l_ﬁiu
Table 2 WU WURUASTITIA | LAz KUSL 20004 Hiwawdundnlaagendn ufifoslmi 60
daumuiug GC4670, GC10215, GCl0848, GC10999 way GC9822  idundlndmas

Uszuiel 60-70 %

[ o d d a dg aa r Y=
ANYAULINAAIVIVINAITATIVADLANMNRVBAUNAANUEHI 3 T5 WU FBmIaugu
Y a . a0 4 g a ) e & a3 o
Anuiutergavgivansiely Iiwiuwdadaieohga esninmsiuudausluidon
ar o o Y w o ) a o ¢ o o
s oud [N azIAAUYS 19 (Kueneman, 1983) Wy 13oalvyl 60 Milodmusuanuiags
v ar I's o o L4
AMAHTUATAITIA | udy KUSL20004 isnuy GCL10999, GC4816, GC10920, GC4670 L0z
= - [=] o o Ao = o
GC7715  Hndandanddszun 1727 % wiasuazWugiulidny NN IsinIALaz8n
) as o £y |m o g o 1 ar d  a ]
szneumuniiuanaisiu v ldidSnamdaudefivandieiu dusaliogmadudnyid
o 4 d 4 o ' - . .
Al mdaudaaaninnusny 181uA LN 31051897189 Kilen and Hatwing (1978)
I Y o = = ar i o ' o ar '
NE1771 ANUUZIWAAUBINAIUAN TAEBUNAN (major gene) 3-4 AUMUL LAZANVAUZAINGL?
] 12 ] 1 [ 3 1Y b w & O o ﬁ o ] A 1
ownoagiugnlasriumathonl dniudedldmoiuguasuvaiuaowutud egiunes
o -
Snvmraaudegiugn
[} o aa . o 5
IANITNAADY WU MInadoUaIuLTs I TnedT AA-test dzilszavilamufaiie
a LY £y =Y v [T : - dy
51 mldmsdsziunanisnaaesdanma msz wausonsin1dn esudadunnmolu
1 . ¥ ¥ Kl v
waa wiefdawmnuindu dalu Jeaualsnosu1ITMmInaTeUA MUY IS IT O uR

msan lddw ldduden ldgunsaisssuantiegludesfidnsu uazwuinis Ch-test



-6 -

3 =
amnsoudlyninsfiages 1y Anon. (1975) 51891471 HANTIBAYDY CD-test U
s ar d 1 ar 1 = ar o o as ] ol.l ‘ﬁ :' ] o A o
Funusssagsduanusenlnlsn waslinnuduiuiiummai Idihweahuginaadnn g

(Table 3)

s Wi Fawansiannuudaiseania wod wWug KUSL 20004 fisanni
TH#h 165.20 S/emig seed qanIiug Hoalnaieo (119.90) naziug Ns1 (102.80) danumy
Wug GCA670, GCL0972, GC10981, GCA816 uay GC10848 Fuflunquindadidy fissis
vlﬂﬁw?ll‘lﬂ’j'lﬂq'llﬁﬁmaﬂﬁi]"ldﬂ"lﬂ’nuﬁﬂﬂﬁ‘I‘ﬁiﬂﬂ’d:ﬁ'ﬂuadﬂﬁ‘;}’ﬂﬂﬂ‘vﬂﬁﬂﬁﬁﬁll"iﬂ‘ﬁﬂ
msiusuvesms i nasnadunssduanuderarnmusandaiy dmiumsnm

4 o P Aa 4
anutulumas wun ande lamdsdszanm 6.37-9.32 %

o  ar o » s 1Y Yy = o o v o 1

VNI NUFURUTITH NS pzAUAA1NA wdauda A1anuit i uaze

dv = 1 1 a o ' o 9 = ok [ k4

AMVTUVDUNAA WU AEHAUNUTIEHINAUNAIUNATINITNATBUANNIDN AUAUAAY
= o, = o oar S a 1 o q4 o a

Unfunedl AA-test DaNuduwus 1 lufismadeaty uaasn snihiwiesandsaniany

(] a ] o 9 a  w & [ [~ o oo

wnge 1hga91g ANuIenNAenIsFanIgiIz IRl ANUdNREEI S IaNaAULInINTT

o Ssy o ar ar & ar ] @ n’n‘z .::

NANDUANINION AIUIT AA-test 1AZIF CD-test PANVAWRUTAY HTAINMORUFHUNDOIN
Ao g o A ) Y ] d da Ao A o o

FMNAATN WerumsIseegud aantinden i nnndsiTsumsunme

o LA 1 ooy 3 ar o o 9t 1 ag
WUFBU 9 UAZWUTIID CD-test 3xuA IuaANUUZINAANTI IARNITIE AA-test
anani Wi Tanuduius Il ludemesstufudnyusaie 9 4 dnvws

. - d o o o ag ¥ kY -

(Table 3, Flg. 1) vlﬂllﬂ l.'l_lﬂ5!"15'14'3\lllaﬂ!.m)@‘ﬂﬂﬁ?ﬁﬂﬂﬁ@ﬂﬂ?’]yﬁ’]ﬂ ﬂuﬂmﬂﬂmmu CD-test
d < aa 4 g - ¥vd wr -
ARUUIUDYIE AA-test UDZIUAALVIVDITIE CD-test Hﬁﬂ\ﬂ'ﬂlﬁu'}n luﬂﬂﬂ“ﬂ@’]u\ﬂﬂﬂq@“\?
' ar ] [ < = M o I o 1 o
U L!'ﬁgﬂ'ﬁﬂﬂ'l'ilﬁﬂ@’\quﬁzluaﬂtﬂlﬁ Mﬂ?ﬁia‘lﬂﬂsﬂBQﬂ'ﬁﬂﬂﬂﬁnﬂlllaﬂﬁ,ﬂﬂ ﬂ’ﬂﬁ?ﬂﬂ]ﬂ]'mu’l

¥ 4 1 v ded A o g o e YR
T Iddnnmetugalimadenquamveaudauin anuiulumaalinmduiug lulu

a o g4 o d d g 4
ﬂﬁ"‘l’}Nﬂ?Q{l’ﬂlﬂUﬁﬂEmzlu‘ﬁﬂlmi}ﬁﬂﬂﬁ‘ﬂﬂﬂﬂﬂﬂﬁ\3ﬂﬂ IWAAUANEIN CD-test LDZUOALIUY

' a g < o = 1 4 3
V10 AA-test HETAII MIIRAWAAUTY waedpalinnuiumeTumdn
ajUnamsnaaog

d o 1 ar o A ad  ar 2o 4
1. waaduuissanmeiuiiu Sanuewiolumsinuinut wielidasimsideudnin
fiaaiu
oL . d & d P o asr o
2. anuaontuls (initial flield emergence) vouudamiuAidunain lilanuduius

ar o ’ o 1
ﬂ'Uﬂ'J'llN'ﬂﬂ'ﬂﬁﬁﬂ'lfil'iﬂ'e]1fjll.ﬁziﬂ??llﬁﬂﬂﬂ]@ﬁll}ﬂﬂiuqﬁ

-



-7 -

ar ' o 1 d = Qs s at
ANuIAnaIMsssoIgiuanueen lu lsveauaalnuiianuduiuiiu  nazawiso
= a a ::; [ ]
Usziiunuamdanus [Aananuenimunsis w1y
[ o =1 1 ¥ o ar o d o 9 J 1 a
. dnvaizaadyslfuasnugliogmanuioe ldsmnuiu. nazswinugunin
o o oq 9 'y ¥ ‘g
waswug IMaseg Iduuly
a o g a o ar a or 1 a
FnusiziaaudadidiiomaiugassuniuguansuzAsnay tazansoud lvanyuy
d o q e W
wanuws Inomsuy hnbisau
a . . F- a ar o a T
 3EAINAaeUAINUYISINUY  Controlled Deterioration Test IAMMAUWUBAUMNT

¥
I, anusenluudas nazansaudilammsifales 1veads AA-test 14



19NAID19D9

v a o I =]
Juss  sumsdsziaSy. 2533, MIANYIALEBA ANVUAIST HAZANNAINID TUMITIAY
o d o M a & o
SAYwBIAAR I UNRBY 18 MoWuT. 1. InuASAIART (TN0.) 24(3):261-267.
Tusy Suniiszedyqind soud Saqud miiar uazgswa gURaAna. 2539, Moy

ar

annmluidasiasdnuazmeamonwuesudaiugamndes 10 #ug. u. 206-302. Tu
swaumsszpdinmssunieumand AteR 6. Sufi 3-6 Fumon 2539 Tsasudien
MIE 2. 1309 m,

asIndnd  Ave. 2540, mMsaTRgeunIEENsa UM AU AN )
e 95 mevug. PamiieydSyanas sminndunuasmnaas. agaumwd,

Anon. 1975. Vegetable seeds regulations. Hermajesty’s Stationery Office, London. p.39-45.

Delouche, J.C., and C.C. Baskin. 1973. Accelerated aging techniques for predicting the relative
storability of seed lots. Seed Sci. & Technol. 1: 427-452.

Don, R.,, W.J. Rennie, and M.M. Tomiin. 198]1. A comparison of laboratory vigour test
procedures for winter wheat seed samples. Seed Sci. & Technol. 9: 641-653.

Edwards, C.J. and E.E. Hartwig. 1971. Effect of seed size upon rate of germination in
soybeans. Agron. J. 63:429-430,

ISTA. 1985, International rules for seed testing. Seed Sci. & Technol. 13:299-355.

Kilen, T.C., and E.E. Hartwig. 1978. An inheritance study of impermeable seed in soybean. Field
Crops Res. 1(1):65-70.

Kueneman, E.A. 1983. Genetic control of seed longevity in soybeans. Crop Sci. 23:5-8.

Ndimande, B.N., H.C. Wien, and E.A. Kueneman. 1981. Soybean seed deterioration in the
tropics. The role physiclogical factors and fungal pathogens. Field Crops Res. 4(2):113-121.

Potts, H.C., J. Duangpatra, W.G. Hairston, and I.C. Delouche. 1978. Some influences of
hardseededness on soybean seed quality. Crop Sei. 18:221-224.

Starzinger, E.K., S.H. West and K. Hinson. 1982. An observation on the relationship of

soybean seed coal colour to viability mamtenance. Seed Sci. & Technol. 10 :301-305.



-9-

Table 1. Agronomic characters, yield and yield components of 33 soybean lines tested at ARC/AVRDC
field, Kasetsart University, Kamphaeng Saen, Nakhon Pathom, 1997.

Accesion no.| Daysto | Daysto | Flower |Plant height Pods/|Seeds/ 100 seed| Yield |Seedcoat
flowering | maturity | color {cm) plant | pod |wt (gm)| (kg/rai) | color

GC 2679 27 80 P 254 18.2 | 2.10 18.1 147.2 Y
GC 2697 27 84 P 50.6 46.2 | 2.60 11.68 227.2 Y.
GC 2796 27 76 W 35.4 298 | 254 | 16.12 | 2496 Y
GC 2888 27 78 W 27.2 228 | 2.02 | 1771 182.4 Y
GC 3318 27 86 P 27.8 356 | 2.04 | 1554 | 1344 G
GC4120 28 80 w 55.0 390 | 1.94 10.67 208.0 Y
GC 4408 25 78 P 40.8 24.8 | 1.66 7.67 156.8 Y
GC 4508 28 85 P 352 30.0 | 2.02 | 2271 | 2542 Y
GC 4637 29 82 P 28.0 228 | 2.10 | 1427 179.2 Y
GC 4670 28 82 P 44.0 314 | 2.06 12.11 73.6 Bl
GC 4796 27 76 W 35.2 16.8 | 246 | 1477 | 1696 Y
GC 4816 28 80 P 26.2 128 | 1.98 | 17.55 96.0 Br
GC 7231 29 80 3 40.6 35.6 | 2.34 15.7 224.0 Y
GC 7682 28 80 w 22.8 242 | 2.34 13.01 70.4 Y
GC 7715 30 80 P 27.6 21.0 | 224 12.98 132.0 Y
GC 9766 28 82 p 19.2 19.8 | 2.30 | 15.53 121.6 Y
GC 9822 27 78 P 25.4 18.6 | 2.10 | 15.03 160.0 G
GC 9984 35 85 P 82.4 74.0 | 2.26 13.72 4672 Y
GC 10191 28 82 P 26.4 184 | 2.14 | 1546 | 1370 Y
GC 10215 27 82 P 21.6 244 | 2.10 14.14 124.8 Y
GC 10848 28 78 P 20.0 182 | 2.28 | 1057 80.0 DB
GC 10920 28 82 P 20.0 220 | 2.06 13.19 135.2 Br
GC 10950 27 78 F 254 17.0 | 2.18 13.96 144.0 G
GC 10972 28 82 W 20.8 152 | 1.90 10.8 76.8 G
GC 10981 28 82 W 19.0 156 | 1.78 12.3 70.4 G
GC 10986 27 84 P 20.2 19.0 | 2.28 | 13.26 137.6 Y
GC 10992 27 84 W 234 200 | 196 12.19 112.0 Y
GC 10999 27 76 P 352 20.2 1.98 11.6 112.0 Y
GC 11101 28 80 W 37.6 37.8 | 2.12 13.28 124.8 Y
GC 11254 28 80 P 24.6 214 | 202 | 16.63 140.8 G
NS1 27 78 P 40.6 34.8 1.94 15.9 246.4 Y
CM60 31 89 W 51.8 53.2 | 2.20 9.58 172.8 Y
KUSL20004 27 86 P i8.8 54.8 | 2.50 16.832 176.0 Y

P=174, W=411, Y=iMA®9, G=1387, B1=A1, Br=ya1a, DB=1hataun
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Table 2. Germination iest, controlled deterioration test, accelerated aging test, electrical conductivity test, and

moisture test of seeds from 33 soybean accessions*.

KUSL20004 | 94.5 ab 0.5} 3401k 00b J 69.5 a-d 00g 165.2 a

| i

Germination Controlled Accelerted aging T
Accession | test (M) deierioration test (76) test (%) EC - 1est Moisture
no. Normal Hard Normal Hard Normal Hard {JLS/em/g test (%}
seedling seed seedling seed seedling | seed seed)
GC 2679 92.0ac | 00] 18.5 k-l 0.5b | 58.5b-j 00g |158.1ab 8.79 b-f
GC 2697 56.0 j-1 3514 | 42.0 g-j 15b | 38.0j=n 10g |1250b-g | 7.84 h-j
GC 2796 70.5 £t 1.0j 3185 g9 00b 43.0 gn 0.0 g 154.9 a-¢ 932a
GC 2888 93.0 a-c 1.0 10,01 05b 71.0 a-c 00¢g 150.8 a-d 9.08 ab
GC3318 61.5 Ik 250 ce | 43.5¢g- 3.5 ab 27.5 mn 6.0 e-g | 112.8 d-i 8.39 b-h
GC 4120 60.0 I-k 0.0] 46.0 - 05b 39.0 i-n 00¢g 168.6 a 8.17 d-
GC 4408 74.5 d-h Q5] 51.0 d-i 05%b 49.5 d-1 05g 122.0 b-h 8.98 a-d
GC 4508 435m-0 | 17.5¢eg | 43.0¢g 10b 29.5 o 3.5€fg 1203 bAi 8.46 b-h
GC 4637 90.5 a-¢ 1.0 53.0¢ch 85ab | 465 fm 00¢g 114.6 d-i 8.90 a-e
GC 4670 60.5 Ik 290b-e | 765a 6.0ab | 40.5hb-n 16.0 be 86.9 g 7.97 g-j
GC 4796 64.0 g- 0.0] 550bg | 1902 28.0 mn 10g 142.1 a-e 8.50 b-b
GC48l16 56.0 j-1 370b 54.5 b-g 65ab | 350kn | 285a 95.1 g} 8.08 £
GC 7231 84.0 b-e 3.0 4 73.0 ab 10.5ab | 60.0 a-h 3.0fg )106.5 g7 7.84 h-j
GC 7682 42.0 no 285 b-d | 64.5 3¢ 7.5 ab 47.0 eem 180 b 98.4 - 7.57 i-k
GC7715 50.0kn | 295be | 3153k 13.5ab | 22.5n 140 b-d | 112.8 d-i 637 m
GC 9766 550 j-m | 220 ¢f | 540bh 10.5ab | 51.5ck 45eg | 1576 ad 7.49 j-i
GC 6822 73.5 d-h 60h-j | 7452 15b 61.5 a-h 10g 123.6 d-g 8.30 b-i
GC 9984 47.0 I'n 120 g1 | 68.0 a-d 35ab ) 6l.0ah 25fg |[1357af 8.23 d+
GC 10191 | 66.5 g-j 70hj | 675a-d | 25b | 67.5ah 05g | 943 ¢ 8.20 d-j
GC 10215 43.0 no 140fh | 750a 6.0 ab 79.0 ab 05g 90.7 g 7.81 h-j
GC 10848 63.0 h-j 2653c¢ce | 690ac 10.5ab | 68.0 2-¢ 115 be | 94.6 g9 8.55 b-h
GC 10920 42.5 no 46.0 a 345 vk 7.0ab | 320k 26.5 a 79.8 6.86 Im
GC 10950 58.5 h-l 185¢eg | 345bg 10.5 ab | 59.0 a1 45eg | 885g 3.08
GC10972 47.5 l-n 19.5d-g | 53.0¢-h 10.5 ab 61.5 a-h 18.0 be 68.9 j 8.20 d-}
GC 10981 76.5d-g | 25.0ce | 655 ae [6.5ab [ 675 af 100 ¢-f | 70.8 ] 8.53 b-b
GC 10986 81.5 c-f 70h) | 495 e 4.0 ab 70.5 a~d 35fg §1.7 b 8.53 b-h
GC 10992 3500 35y 475 £ 7.5 ab 30.5 I-o 00¢g 112.0 d-i 8.39 b-h
GC 10999 77.5d-g {225¢f | 63.0a¢ 145ab | 62.0ag 16.5 be 66.9 ] 6.98 j-l
GC 11101 §5.5 a-d 4.5 1] 70.0 a-c 3.0ab | 60.0a-h 00g 117.1 ¢ 7.90 h-j
GC 11254 | 57.0 2510 | 67.52d 05b | 80.0a 05g | 1056 e 8.74 a-g
NS1 97.0a 6.5] 73.54a 00b 635 ag 0.0¢g 102.8 e 9.03 a-c
CM 60 70.5 f-i 11.5 g1 | 36.5 b 3.5ab 23.0n 7.5d-g |119.9 b~ 8.28 c-i

* Mean followed by the same letters are not significantly different at p < 0.01 by DMRT
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Table 3. Correlation cocfficients between seed quality traits of 33 soybean accessions.

Character HSG NSCD  HSCD NSAA HSAA EC MT

1. NSG -0.529%*  -0.118 -0.208 0.377**  -03%6** 0.242 0.459%*
2. HSG 0.097 0.422# -0.241 0.895 -0.563**  -0.634**
3. NSCD 0.216 -0.355* 0.042*  -0479*%* -0.084
4. HSCD -0.113 0.406 -0431*  -0.449**
5. NSAA -0.249 -0.183**  (.251

6. HSAA -0.577 -0.566**
7. EC 0.328
NSG = Normal seedling, germination test NSAA = Normal seedling, AA-test
HSG = Hard seed, germination test HSAA = Hard seed, AA-test

NSCD = Normal seedling, CD-test MT = Moisture test

HSCD = Hard seed, CD-test EC = Electrical conductivity test

* ** Significant at .05 and .01 levels of probabity, respectively
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Fig. 1 Relationship betwecn electrical conductivity (EC) of seed leachate and percentages of
hard seed from germination test -HSG (above), hard seed from controlled deterioration

test -HSCD (middle), and normal seedlings from accelerated aging test -NS AA (bortom).
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Development of High Protein Soybean
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Somchit Chaiwa.l:xgyc:nl Peerasak Srinives' Rangsarid Kaveeta' Ananchai Khuantham’

and Januluk Khanobdee’

Abstrack

Soybean seeds from 738 introduced lines were analyzed for protein percentage
and 5 highest protein accessions were identified, i.e. G7945, G8355, G8891 and G3976. They
were hybridized to form single and double cross hybrids from which a pedigree selection was
applied. The single cross group was selected for 4 consecutive generations while the double cross
one was selected for 3 generations. Average yields of the selected single cross and double cross
lines were higher than those of the recommended cultivars by 26 and 64 %, while protein
percentages were higher by 9 and 8 %, respectively. However, the selected lines had lower 100
seed weight. Five selected high protein lines from single crosses and 4 lines from double crosses
were planted and the seeds determined for protein percentage. Three highest protein lines were
selected, namely (G8891/(G7945)-31-3-5 plant no. 5 , (G8891/G7945)-38-3-2 plant no. 1 and no.
5 . Their respective seed protein contents were 49.41, 50.01 and 48.83%. They were then
hybridized with NS1, AGS 292, and TG 1547 (Keunal Kong) cultivars to obtain 9 direct crosses
and 9 reciprocal crosses. F, seeds were sown in the field and the seed analyzed for protein content.
Testing will be performed until F, generation and 18 high protein lines selected and tested in 2

different seasons to study the seasonal effect on seed protein content.
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! Department of Agronomy, Faculty of Agricultural, Kasetsart University, Kamphaeng Sean, Nakhon Pathom 73140

EmAdnaaa puzinoenans uMINOIUNYATMIAT INOUYALIUYU ATANNLHIUAS 10900
: Department of Statistics, Faculty of Science, Kasetsart University, Bangkok 10903
P aamiuidtuazineusumainunsdine o. e v.81119 52000

: Lampang Agricuitural Research and Fraining Institute, Muang District, Lampang 52300
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Table 1. Seed prorein percentage ot 9 high protein lines from SCF and DCF|

Lines

Protein (%)

Lines

Protein (%)

GR891/G7945-31-3-5

G8891/GT7945-38-3-2

G8891/G8976-17-1-2

G8891/G8976-17-2-1

G8BS1/G89T6-17-2-2

479

48.6

46.7

472

46.8

GB8884/G7945//G8891/G8976-19-3

G8884/G7945//G8891/G876-21-1

G8884/G7945//G8891/(G8976-21-3

G8891/G85876//G88B4/G8IS55-1-5

454

46.0

46.9

45.5

Table 2. Yield, protein yield, and yield components of 3 selected soybean lines,

Lines

(kg/rai) (%)

(kg/rai) height{(cm}  plant .

Yield Protein Protein yield Plant No.pod/ No.seed/ 100 seed

ped wt. (gm)

G8891/G8977-17-2-1-1

GE891/G8977-17-2-1-2

G8891/G8978-17-2-1-3

G8891/GBIT9-17-2-1-4

(G8891/G8980-17-2-1-5

G8891/G7945-31-3-5-4

GB891/G7946-31-3-3-2

G8891/GT7947-31-3-5-3

(G8891/G7948-31-3-5-4

G8891/G7949-31-3-5-5

G8891/G7945-38-3-2-1

G8891/G7946-38-3-2-2

GB8891/G7947-38-3-2-3

(G8891/G7948-38-3-2-4

G8891/G7949-38-3-2-5

338

364

377

350

411

395

302

320

315

306

375

325

31

L5

314

3l4d

38.6

38.8

40.0

41.3

39.6

38.0

385

42.1

110 85.0 56.0
113 85.8 57.0
119 83.1 46.9
L10 84.3 459
129 83.8 532
161 81,5 215
130 87.2 55.2
139 83.1 51.7
145 85.7 45.8
158 83.4 49.2
125 78.9 55.1
127 §2.9 524
120 854 514
118 86.4 581
158 83.7 57.1

23 10.0
2.4 9.4
2.4 95
2.4 9.6
2.4 9.6
2.5 1.5
23 10.5
24 10.5
24 10.1
2.5 10.8
2.4 11.2
2.4 10.6
2.5 10.3
23 109
2.4 10.7
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Effect of Gamma Radiation on Variation of Progenies from Crosses between

Cultivated and Wild Mungbeans

v ar ci = a d o a e Jd . S 1
AN waaedn'  Wazdng et 299nd TafemiAdun’ el Samesyy’

Napapormn Hua!-alaf, Peerasak Srinives1, Waorawit Sorajjapinanz, Sanan Reiwthorngchum2

ABSTRACT

Gamma rays of 100, 200, 500 and 700 Gy were administered lo induce mutation
in F, seeds from the mungbean crosses Vigna radiata x V. radiata (wild), V. radiata
{wild) x V. radiata, V. mungo x V. mungo (wild), V. mungo {wild) x V. mungo for
improving agronomic characters and studying the variation of irradiated mungbean lines
gderived from crosses between cultivated and wild mungbeans. Quantitative response 10
iradiation was found only in 1000 seed weight of M, plants from the black gram
crosses. Individual plant selections was made in M, and M, and 54 mutant lines were
finally obtained. Mutation was deiected in both quantitative and gualitative trans.
Quantitatively, early maturity and large-seeded lines were extracted. Qualilatively, leaf
mutants {dark green, waxy, multiple, wrinkled), pod mutant (profuse and top podding),

and semi-dwarf plant, were identified.
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Asian Vegetable Research and Development Center, Kasetsart University, Kamphaeng Saen
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(V. mungo) Wugiuin wsnylan 27 (PSL 2)
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1.2 f9d@aq (V. radiata) aneiugin 'TC 1966 wazda@unmann (V. mungo) ) & aiug

U TG 2211

2. wanfvdmgnuandanass (F, seed) sewdreiugianiuiugi 4 guaw aan
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W lsdeuan 21509 R F0UTR WEAMUMATID HUSINHUTIT 1 993994 124 6 59
21970 CN 36 x TC 1966 47U 19 6y
2.2 910 TC 1966 x CN 36 A7uqy 37 61U

23970 PSL2xTC 2217 AUy 32 A



248N TC 2211 x PSL 2 a7uau 36 fu
3. uuadfadunuun  Mwdesanafdunuuntiia JL Shepherd & Associates WHIELAA

AT 1116 WAy §1 MK1-30 Taildden 137 (CS-137) Wuunserunnila ¥ dunuyn 1o

a

AugUTnIranefdununwazddiardefinatulat o duiduuasimnusianning14n
NEATANRRT NTUNN
4. aunsaildlunlamanas laud Juiigas 15-15-15 (ldnaagn 10 Ju) einiigas 12-

24-12 (ldwdnlan 30 ) Inelddns 25 nn./ls uavarsnifloatuindndagie

q8n19
1. NMDIETIAWANNT

UNEndnmn0da9 2 udazeu F, ANV 4 guan uay Aughawst 4 Wud wiveandu

)
dou dnuminldidungunlEoudioy (check) An 4 douiusazdiulianefe@unuand

3104 100, 200, 500 was 700 insel

s«
2. nsdanuaznisinuing’

= o e 4 = - = i o
gan 1 unudeiidiunimatnfidunuan (M, ¥ie F) warnguidfauiey 31w 620

u
-2 -3

anaug (124 81aWug x 597 4 51 + 124 check) AU AORUGWOUNEN 20 ANEWUE

a A ol

(4 Wug x 98 4 805 + 4 check) Ugnlautawmaaes TRaIUNUAINAGBILUU
Completely Randomized Design (CRD) ﬂ@ﬂLLﬂ’)B’EQ 5 1. FEHZUNTTNINNGY 12.5 T
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n1stuNintaya
o4 w & 3 e ar o ° 5
anh windaya WiwiEn 1000 Wam Uaz AMIMNAAFALN

al LY

'S

L N 2

aa¥ 2 duindaya Tuaenusnuiw 50% Judnusnun 50% wariuin1000 Wi

a

1 ar

gad 3 uaz 4 tudindeya duasnusnuiu 50% Fullnusnur 50% Aauge AR
niulsa Sruruinsasmy duswsdssiadn uar smin1000 Wwan
aan 5  Yunndaya Susanusnuiu 50% Suinuenun 50% Arusmula 41uau

EnFofy AUIMNARRBEN WIMIN1000 AR UAY NANAR
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ARVNIFTIINGT

Tuda M. wudn Fadarunsowtgstneldinanisnaieiugludnsmzag 7 1ead9dns

s = Mo < ar o =t . . '
anuantaiiald lnedilugidudnsmznimiananiagssy (physiclogical damage) it

pauminfregiely ueulusedusn uazdnwoznisnszanairesnaslsiasuuly

feundly (chiorophyll mutation) Huanilwludszaudunlusg *| % (sectorial chlorophyll

- = 14 r % 3 sl 3 = PR
deficient) MInNAlUTLEZNRIWLI FUNRINEDTS (albino) A (xantha) wazliauisn

WinglAulnlsd  Wassnreesalsfadlunisdummsiuas Malik  (1996)  saanulidn

ANz NATUANNIINRIEIBIARBRARUNAL TUANIN  heterozygous  wazHinITNIzanus

WU monogenic recessive AMINANLINIIAsAzannsianauile I d T RNty 2N

nsneaaslinydy MBS 30-40 Alawts  AAANANYINIBIAZEBIIIANTN 50%

daweuiunguuFyuisy v lfwufuiidunduuasRamganidiuaunin



luda M, waz M, wuRnwouznsnateteraalslad (chiorophyll mutation) iHwien
fudn M, venaniifanuduisinnsnaneriugludnyassing 7 wu Sludeswanelu
(multiple leaves) Bialuei (wrinkled leaves) lulFaa (narmow leaves) ludinwialugy
(large leaflets) luidianidy (dark-green leaves) Anlaily (waxy leaves) ﬂﬂﬂLﬁULﬁJﬁng
(earliness) ﬁn‘g‘%u (top podding) flnan (profuse pods) SduFamsg (erect stems) @5y
WRZANE (2526) ANAAZINWUGNTINIRIANETRUGnattvansluties Jfudneoizinou
AuFatBumuiaFEa (monogenic inheritance)  siaxn @A (2541) s1e9u91 SaTuaiifl
dnwuznansludasiivnlifialiuandamndiiodoe 3 luden iesainluszaznis
WinyAuledae vegetative Hitafidusinisfuuafouny uss LA mngndadin 3 luden
Failusrosiiandudesldenmslunsaiunauiduln  wesranensliiesaus

nanluszazniniasuln reproductive Falil

<4 ° 2 [V & o = o s
A9 1 uaesduaNANNatERUirasandegneanialas ussRunuu T

AN o
-anereﬁm l Crosses ' Dose Total
[ 0 10 | 20 | s0 | 70
o thi\/lung x Wild ‘ O# ‘I— 3 0 2 6
Wild x Mung L 0 —L 1 0 6 3 10
M, Black x Wild 0 1 2 0 3
| Wiid x Black r 0 | 0 J 0 0 _D B 0 =
i Parent (CN 36) 4 B | 2 1 1 5
otals 0 a | s 9 6 24 |
- Mung x Wild | 0 l Z . 2 3 ‘ 7 14
Wild x Mung I 0 4 | & 1 1 13
M, Black x Wild i 1 0 a | 0 = O. 0 6 6
Wild x Black ‘» 0 1 0—’ 0 0 2| 2
Totals 0 _;__s | 8 4 6 | 3




NN 1 Anwpdzressiunatssiuiiag Tuda M uaz M,

a  BwEen (albino) b Tudaadn (dark green leaves)
C Tudssuanaly (multiple leaves) d ﬁﬂﬁu (top podding)
e ludily (waxy leaves) ¢ lulFen (narrow leaves)

o] Tusng (ehiorophvil mutation) ho Folueu (winkled leaves)



HRAARN WSS N
o ¢ ar 3’ ar )
madaszaansuzimin 1000 wan Tuda M, - M,
AwegnuaNEaLiY 521313 CN 36 x TC 1966 was TC 1966 x CN 36

wug1 T M,-M, FodluTasednmmusinuin 1000 wis (Table 2.4.6) umwl
ANIHUANFNIENTNAERUGTRIGNLAY %qﬁﬁugwuﬁ’uqnﬁn (genetic background) uan
A9 Laamﬁ'@wmﬂ@ummLﬂm@nmwmmmmuﬂéﬂmu (homogeneity of variance) %84
Ansustimin 1000 wia wudn B lifinasiaruutlsysnassdnmaziimin

1000 WW&RA (Table 9)
mmmmmammm ?::WJ’N PSL 2 x TC 2211 Las TC 2211 x PSL 2

wudn luda M, fediuasednuniiuiin 1000 wEa luafmmanmaufu'mfnum

szudng TC 2211 x PSL 2 (table 3) Inadaidaafeinunisanesaid il 1000
waaunnndrdadeniilaildannied ff{@fm@Lﬂummm%’a?ﬁwﬁuﬁugnsm wasilanaaey
Arnuen  wIasA LT (homogeneity of varance) FRIFABRIETNWIN 1000
Wi wudn Uhnndidtiuaresnuudsimugssdneastiuin 1000 aatugneay
TN TC 2211 x PSL 2 dafiansounlude M, -M, WLa SeR TS nasiotnutn 1000
Wan (Table 5,7) Lﬁ@ﬁma‘cmﬁhmﬁlﬂu NN 1000 LN@@WQ M, M, Waz M, 7¢ mw@nmm
ATAUNANGAL WU TC 1966 x CN 36 uumiuamimnwmmmimmq CN 36 x TC 1966

(Table 8) latludn M, wudn § FF T naisausUsumeednes o i aludaidas
gnuanae (Table 9)

Table 2. Aralysis of variance of 100 jtit from M| plants of CN 36 x TC 1966

and TC 1966 x CN 30.

o sov  a M
B;;:Neen ":os';‘r: e T ) 7058"_ 7
Ciract Cross 91 9.26

M, lines 18 18,09
Dozes 4 5.6
Reciprocal aross 149 51

M, linas 34 0

Doses 4 18.9

Pooled error 180 8.52
241

Total

rruticant &t i

fa )

=



Table 3. Analysis of variance of 1000 s&

and TC 2211 x PSL 2.

ed weight from M, ptants of

PSL 2 x TC 221

SOV df MS
Between crosses 1 6.2
Direct cross 152 9.8

M, lines 3 24
Doses 4 18.7
Reciprocat cross 164 16.4*
M, lines 35 29.5"
Doses 4 72.3"
Pooled error 242 8.4
317

Total

Table 4.

and TC 1966 x CN 36.

- 7t Significantat P = .05 and P = .01, respectively

S0V df

h _Between crosses 1_
Jirect cross 86
M. lines 18

(Joses 4

Reciprocal cross 138

M lnes 33

Doses 4

Pooled error 165

Total 225

©T Gigniticant at P= .01

Analysis of variance of 1000 seed weight from M, plants of CN 36 x TC 1966



Table 5. Analysis of variance of 1000 seed waight from M, plants of PSL 2 x TC 2211

and TC 2211 x PSL 2.

SOV

df MS
Between crosses 1 127
Direct cross 150 9
M, lines N 13~
Doses 4 5.8
Reciprocal ¢cross 162 4.8
M, lines 35 12*
Doses 4 4
Pooled error 238 8.02
Total 313

* Significant at P =.05

Table 6. Analysis of variance of 1000 seed weight from M, plants of CN 36 x TC 1966

and TC 1966 x CN 36.

SOV af MS
- Beh;ee—n crosses 1 197"
Direct cross 24 16.3
M. hnes 4 3.3
Doses 4 10
Reciprocal cross 24 18
M, linas 4 9.1
Doses 4 16.3
Pocled error 32 21
Total 49

* Significan at P = .01



Table 7. Aralysis of varance of 1000 seed weight fram M, plants of PSL 2 x TC 2211

and TC 2211 x PSL 2.

SOV df MS

Between crosses 1 10.5

Direct cross 68 24.4

M, ines 13 16
Doses 4 15.5
Reciprocal cross 68 15.6
M, lines 13 18.5
Doses 4 21
Pooled error 102 21

Total 137

Table 8. Average 1000 seed weight in 4 mungbean crosses at 3 different mutation

generations.

Cross ‘ M, M, W

CN 36 x TC 1066 a7.0 b 354 b
I3 1966 x CN 36 4133 | 367a ‘ 517a
PSL 2 x TC 2211 | 35.5 327y | 36.9
TC 2311 x PSL2 34,3 540 x 364

. i - 1
WMeans of direct and reoiprocal crasses followed by different letters are significantly different at P

11 by F-test

Table 9. Barlett's XX wal for homogeneily of vadances of some quanlitative characters in 4

riunbean orosses, measured at M, to M, generations.

Crass M., M, M3

VO seed wt, Podsiplant Seeds/pod 1000 seed wil.  Plant hit,

CN 36 x T 1966 3.22 9.18 18 8?73 2.30 7.47
TC 1966 x CN 36 | 3.85 8.37 3.58 2.97 3.96 215
FEL2 X TL 2211 1,58 2.43 2.26 4.16 891 =
T 2211 » FELE 9.64* 6.95 0.32 7.51 5.80 =

X al4df =949
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Genetiec Control of Tolerance to Iron Deficiency in Mungbean Lines
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2 National Center for Genetic Engineering and Biotechnology, Min. of Scicnce, Technology
and Enviroment, Rama VI Road, Bangkok 10400

3 Department of Horticulture , Kasetsart Univ. Kamphaeng Saen, Nakhon Pathom 73140
ABSTRACT

Recombinant inbred lines (RILs) of mungbean were developed from the cross between the

cultivar 'Kamphaeng Saen 1" (KPS1) which is sensitive to iron deficiency and the Pakistani line NM

10-12' tolerant to iron deficiency. The segregating generations were advanced by single seed descent

method and 212 RILs were finally obtained. They were tested in an alkaline soil field of Nakhon

Sawan Field Crops Research Center. Leaf chlorosis was observed at 2, 3 and 4 weeks after planting.

The number of tolerant and sensitive lines were 161 and 51 respectively, which agreed well with the
londisuuu

expected 3:1 ratio. This suppoerted our earlier report that tolerance to iron deficiency was conditio

by 2 loci of genes, A and [, expressing inhibition action in which 1 nullifies the action of A. Thus the



NIL, had 4 possible genotypes, viz. AAIl, AAii, aall and aaii at equal frequencies. The sensitive
genotype was AAil while the tolerant ones were the rests,

W'hen test cross was administered on 82 RILs using KPS 1 (AAii) as the tester, progenies
from 38 lines we-re sensitive to iron deficiency and thus the genotypes of the parental lines can be
assigned as aaii and AAii, which would give all the progenies of genotype A_ii. Progenies from 44
lines were tolerant to iron deficiency and the parental line genotypes can be assigned as AAII and
aall, which would give all the progenies of genotype A_I_. Thus the phenotypic ratio of tolerant to

sensitive lines was in agreement with the theoretical :1.
o T
UNAALD

a v o . . { e ' e

mmsﬂ%’wﬁwwu‘q recombinant inbred (RI) MAAINNTIHANTEN I HWUDAWNW LT
2 ' o o a o a & 1
PIDOULDADMTVIATWUNAN HUMNURUE NM 10-12 91nUszimmthdaou damuniudensuia

= Yoo .\ 2 o o 1 3 [ j w
sgan 14933 single seed descent 3ufatan 8 Tdmeiug S. Aevua 212 @wvug Ugn
= ' a do e A ' k4 | . o P

nameuludumaiguiiteiislsunsaissn asavaoueInsluaia (chlorosis) ludilaia 2, 3

a 4 o o ) =t ar o ' o
uay 4 wislgn wud 161 awRuglulnd daudn 51 mwiug uameeimsluate Siwanee

¥
o | n o o 1 1 o [ 1 =l =4 ]
WUENUNIUABEDLLDEDANRDINUEATIEIU 311 LEAII ANBAZAINAIIN AIUALAITY 2 4
wazllfazontiunvvindiug fmualiduiu A uaz 1 Tagbu 1 Yumsuaasesnvosdu A 14
' [ [ o A .. .. o P

nauenowug RE S4B8TuIndRdulUld 4 uuy fis AALL aall, aaii uaz AAl TagdTunid
LAAIBINSBBULD Aip AAT daudn 3 TTunil wansernsnuniu

éli o r &t d o g W ou d e ar

HIoRINIT test cross NANAIORUE RI 82 mowug  Taoliugsumeuen 1 duds

= ' oo [ [P

NATDY (tester) "l?fgn test cross VILTTAIDINITODUND 38 FTWWUT AR N ATe Tuind
anii 1Az AAii MR 1Agn test cross MIB TuInd A_ii uaz1dgn test cross MinermavInIsnunIu
(Un@) 44 moviug maiudannulAit ulnd AAI uas aall 18gn test cross AT TInd A_1

o 3 o ' c: 1 1 ¥V a ar v
AU BAIITIUUDIPN test cross MIHUALTALDINITVNUNTUADDDULIDTBRAANDINUBASITIH 1:]

‘a
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ABSTRACT

Transgenic ptant production is essentially depended on the success of plant tissue
culture. However, in mungbean (Vigna radiata), both gene transfer and tissue cullure
technique are restricted. In this experiment, mutiple shoots ¢f mungbean cv 'Kamphnnng
Saen 1° and ‘Kamphaeng Saen 2' were obtained by culturing embryonic shoot or
cotyledonary node with cotyledons of germinating seed. The seeds were germinated for 2,
3, 4 and 5 days on MS hormone-free medium, or supplemented with 2 mg/l kinetin, or 10
mg/l BA. They were then transferred cnto MB medium (MS salt + BS vitamin) plus BA or 2iP
at the concentrations of 0 to 4 mg/l with or withcut 0.1 NAA. It was found that cotyledonary
nodes from mature seed which were germinated for 5 days cn MS hormone-free mea im,
and cultured on the medium containing 2 mg/l BA, gave the highest number of shoots. To
induce root, the multiple shoots were transfarred to 1/2 MB hormone-frae mediom or 1/ MB
nius 0.5 mg/l IBA. The experirnen_t for gene transfer using Agrobacterium lumefaciens strain
EHA 105 pCAMBIA 1301 harboring gus A and kanamycin resistance genes was conducted
using 2 types of tissue, multiple shcocls and cotyledonary node with one cotyledon.
Wounding was done using various technigues, i.e. sonicalor, vortexing with silicon carbide

and macerated with a scalpel.
Lonaisuut
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MB+BA 4+NAAD.1mgl | 46 | 21| 31, 31| 25| 16| 18| 2331|172 | 27
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A Study on Increasing Pod Setting in interspecific Hybrids between Vigna spp.
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Supavinee Saengchot Peerasak Srinives', Rungsarid Kaveeta', Siranut Lamseejan
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a. unsign 73140

Department of Agronomy, Faculty of Agriculture, Kasetsart University, Kamphaeng

Saen Campus, Nakhon Pathom 73140
2 madsieidszanduadlalalnd  radneimand  wwinendsinensaand

ngannet 10900
Department of Applied Radiation and Isotopes, Faculty of Science, Kasetsart

University, Bangkok 10900

ABSTRACT

Interspecific crosses in mungbean allow segregation of novel traits in hybrids
and their progenies. However, variation in chomosome number and genomes result in
hybridization failure and hybrid sterility. Te increase pollen viability and seed setting in 9
hybrids three chemicals were applied, namaly NAA (1-naphthalene acetic acid) at 0, 15,
30 and 45 ppm, GA, (gibberrellic acid) at 0, 75, 100 and 120 ppm and colchicine at 0,
0.3, 0.6 and 0.9 %. NAA at 15 and 30 ppm increased viability of pollen in Vigna radiata x V.
umbellata, V. radiata x V. umbellata {wild) and V. mungo x V. radiata (wild). Highest pod

selting was obtained from 15 ppm NAA. The effects of GA, and colchicine were under

investigation.

LandIsuIwn



UNARES

2 = oy dl s:; a {
nsuanriaiuEn s leild lunsUfullsesiugfden delfifanisnszane

q
V

Aanneiugnssyludnuolmi - vesgnuanuargndarien usnUlassauileinaldnisuasndnu
siassuinedndeniudaluana vigna Ay 7 bitszaupudnida Ao arruumnsinaresiuny
tasTuTmauazgodtun sinlduanl:iin slonaufousqnuandumsiy 3B nates NAA (1-
naphthalene acetic acid) 891 0, 15, 30 uaz 45 ppm, GA, (gibberrellic acid) 9m31 0, 75,
100 waz 120 ppm Wax colchicine 8m3 O, 0.3, 0.6 uaz 0.9 % ’Lumﬂﬁ'umﬂmugscﬁm
arasunar uaznisiadnaingnuandintiie 4vuau 9 duan wudn nld NAA §R91 15 waz
30 ppm iliAuanysnfIasareeunasiaEL Lm:m’lmugmhmm@mmaa‘@a%ulu@n
NANID Vigna radiata x V. umbellata, V. radiata x V. umbellata (wild) uaz V, mungo x V.
radiata (wild) Tesfinfingaaniisns) 15 ppm daunatad GA, uazlnadiuly ﬂ“’dﬂﬂh%uﬁmﬁu
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Tunisdfudssiugio undssastiuarulugildanfiaUgnaiin (species) 1Far%u
L4 5 o 1 =4 o o = ' [ 1 z ar ar ar g8 k3
vnlddanuouesing resiagnanialunseurasimuwssz sl dnlfusiugamenanld
Uszlgmiannwuith (wild species) wseRasisitiafiianudniusiunalgn uunasiug
NEFHABIANEOUEAN 9 ViU AMHFIUNIUITALATLNGAY  AIHFNUNIUREANWLIAGENT 2]
Aﬂl 1 o 2:3 L | i o =8 LT o 4 o
WHAZAN wRY IHefenandnyuriuliiuialan nsuandinalinfaddieeinldeanuasis
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Ane3Bnisinaruanysnfasazesunas uaznisandnlugnuanild e ldiduundeviug

nesulunisfudgediugind@aasialy

a



Sen wht Ghosh TeMunteNad Ty redadauasiduatiasnitundy
uenludl 1960 duflunisnanfesandnEnirnansneasTAtasindae  fudnsuzeignsg
Fuisadu Banunmesiluniidamediluasdlsznangs Anuudusaasdiu aoudnumiu
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Rashid WATADY (1988) 318 W31 NMTNANTEUING V. radiata N V. umbeilata
Toeld V. radiate \iuiugudanunsoinlddnda wid ld v, umbelate \WwAndusiacliszay
nadga laasiu F fndnunnune LAt e Ui

Verma uaz Yadava (1986 )wudn T Y L T T e I Y B I
UszauprudGadeldidonduiuful  withid@miadnduiugualilsraunany
A merswdn F, ildiwann melunasuasnitasdy

Chen URZADLY (1989) ANWINITHANTIINTRATZWING V. radiate (2n = 22) iy V.

' |
ar o

glabrescens (2n = 24) TneldmatanamziionenUile Tedutan 1 WethuAnudnune
ynsdtugiinen Swaulastulon uergtunnvaaeulelad (sozyme) widndamaniluniiugs
3N

AngsuMsAnE nsuandusswinsdaduatuiluans Vigna nuauiilad
Anwouzifluwiy 6y F asneanisninusisrsuue dramasanlishy 7 Bafdnidfaniuacy
drdainduuih maudlagdasselunsuanimsiaenainldloansldsefiuufia Wy GA,
{gibberrellic acid), NAA (1-naphthalene acetic acid) Wax kinetin ‘*;Tﬂ"n't,?{m TuATEIANAY Lﬁ.ﬂ

dnun e dnuazsraaniessaaresiln daunisldasmilledfuiainauidisresa ey

'
a

Tugnaaulpeinauaulasluten  ldlaslulauarsnsodugiuldvuauludsn suinass

wuulnleda gnuandsdaoiuaimisolunsfuiugifniiu (Rashid uaame 1988)
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1. sudadagnaandafit () 9 duan Wsusnaudidefelsfoum sorthiels naidan
nineAs Tiun
1) V. radiata x V. umbeliata

2) V. radiata x V. umbellata (wild)

3) V. radiatax V. glabrescens

4) V. radiata {wild) x V. mungo (wild)

5) V. radiata (wild) x V. umbeliata

6] V. radiata {(wild) x V. umbelfata (wild)
7) V. radiata (wild) x V. glabrescens

8) V. mungo x V. radiata (wild)

9} V. glabrescens x V. umbellata (vwilcl)
2. aafluunT GA,, NAA LAz IBA

3. annAilAdsTw (colchicine)

2809

'
& ar

nsraneiugiegnuand nataleoniawazdn noinduiianua: % 1 Aldannisimaz
@avantslens 10 fuan dgnluvden Wegnuaniiangisznins 2 wiey sanadoiiias
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3. nsmannduldwiiuianineldands? 1 sl Minassfandduefiatuiug
Foum 36 naundulldagndadl 1 4vuou 4 duan A V. radiate x V. umbeliata, V.
radiata x V. umbellata (w) V. radiata x V. glabrescens, V. mungo x V. radiata (w) u&2
udeyasuuilindiia

4. msAnmsrFursseiiuaranneifnzen  lunsinasanysafteazaainas
waznsisdndagasgnuandsueiia Mununisveaesuuy Nested Design in CRD lnegn
HANUARZALT GA, 8651 0, 75, 100 WAz 120 UN/a. NAA §#91 0, 15, 30 Az 45 UNJ/EA,
Sawuiitanenyn 7 3 Ju uazldlaadiu Audiudu 0, 0.3, 0.6 uaz 0.9 % veeauusend

falyiviumn 4 3 U Rt Ansefluuusrusanaislrsdiussseiuiune 2 e

NANITNARDY
uammﬂunﬁufma’l‘iﬂ,nmﬁﬁmnﬁ"qﬁmﬁqﬂuﬁ’uﬁ**ﬁ’amw 36 LANAUABNTAIAN

inF 1 wudnAninUssinatesas 10 B9 24 (Table 1) uwalufwdaluinigs
NNANEINATR NAA (T-naphthalene acetic acid) 8ms1 0, 15, 30 uaz 45 ppm,
GA, (gibberrellic) 8m31 0, 75, 100 &z 120 ppm warlaaddu (colchicine) F5m97 0.03,06
waz 0.9 % Iumﬁ‘t.ﬁumquﬂuuﬂm‘xfm@a@:ammmu@:msﬁmﬁ‘lnmngnmﬂm%‘wmmﬁm U9 A
HAN WUIY T NAA m9n 15 was 30 ppm ﬁﬂﬁm']mug?zﬁmmammmﬂ?Lﬁm%u WA
mwaugm@u@m:@mmngﬁﬂu@nuamm Vigha radiata x V. umbeliata, V. radiata » V.
umbeflala (wild) Wax V. mungo x V. radiata (wild) {Table 2) Tﬂﬂamﬂn@q@ﬂﬁ’é’mmimdw 15
39 30 ppm (Table 3 uay 4) Wodsrzusilnun NAA #ER9 15 uaz 30 opm Alidaudngaga
i (Table 5) Geananadldinuiuiied NAA Feaoadasinlddniotenas (Table 6) @91

na1ed GA, uazlAsddui dagludunniiunimansss

Aten
o 9

MWASERFTUNIsaduaRNAINANTINIMNBLETLAUNIIASY  uasuTINENRY

NEFTAIANT



6

VAN

LRdAT wanfaw. 2536 Vugmaniia. NMRITITUgANERT  ANInaraRT auingtdn
LNHASAIRAT NN,

Chen, H.K., M.C. Mok, S Shammugasundaram and D.W.S. Mok. 1989. Interspecific
hybridization between Vigna radiata and V. glabrescens. Tneor. Appl. Genet. 78 :
641-647.

Rashid, K.A., J. Smatt and N. Hag. 1988. Hybridization in the genus Vigna sp. p 205-214.
In Mungbean, Proc. 2nd Int. Symp. AVRDC, Shanhua, Taiwan,

Sen, N.K. and A.K. Ghosh. 1960. Interspecific hybridization between Phasecius aureus x
P. mungo. Bull. Bot. Soc. Beig. 14 : 1-4.

Verma, S.N.P. and H.S. Yadava. 1986. Improvement of greengram though interspecific

hybridization, Ind. J. Agric. Sci. 56 : 296-297.

Table 1. Number of Hinwers polinated, pods sel, and pods shed in F| plants from crosses betwean

Vigna sop.
[ No. of gollinated | r\_lo pods set” Pod = -’-Ju;-: (%% 1
Cross flowers |
V. radiata x V. umbellata _ 95 9 |
V. radiata x V. urnbellata {w) = 112 24 ,"*:-_Ji
V. radiata x V. glabrescens 67 16 I /B.12
V. mungo x V.radiata {w) - 72 11 14.7%

* No seed set in pod



Table 2. Effect of NAA on pollen straining percentage in F, plants from crosses betwean Vigna spp.

) Cross % potlen staining after application of NAA (ppm) ]
0 15 | 30 B 45 N
i | e =
V. radista x V. umbeliala 0.36 4.57 3.37 2.42
| V. radiata x V. umbeliata (w) 0.74 3.89 2.43 2.98
V. radiata x V. glabrescens 0.14 2.95 3.46 3.18 |
\_V. radiata (w) x V. mungo {w) 0.44 3.13 1.83 1.94 l
V. radiata (w) x V. umbeliata | 232 | 180 313 165 |
V. radiata (w) x V. umbeliata (w) ﬁ, 034 | 207 | 387 | 329 1
| V.radiata (w) x V. glabrescens \ 1.39 \ 3.57 | 125 | 2.69
| ;radia; ;’u; x_v.radfara (w) | 2.53 T - 8._9-‘_ | 5.03 | _2.31 i
i- V. glabrescens x V. umbellata (w) 2.8j | 6.47 | 4.5 422 |
Table 3. Effect of NAA on number of pods set in F, plants from crognes i Vi i
r Cross Number of pods 2t alter aprlication of NAA rur:-"')_ \
| . i —— —
| 0 15 ' 0 45
—V.radr’a?a x_ V,—umx‘_JeHata . 1 ﬁ 88 ) _ B E ]
| V. radfd:a :/._:mbeﬁara {(w) 4 79 | P 35 |
V. radiata x V.iglaTbrescens - 11 | 7 E
_'/. ra_o‘,-f'.-:'f.i (wlx V.mungo (w) - <1 I . il _‘
V. r‘a;x.-;{a (;w) x V. umbeliata - B 50 [ ) |
V. rao'i;fa w) x V. ur;bg’ara {w) - 41 20 15 ‘
V. radiata fw) x V. glabrescens 18 y _I ‘_‘
7\/. radliata {(w) x V.:adm!a {w) 4 53 i 7. ‘ 21 |
| 2 g!ab?e;-'-‘a x V. umbeliata (w) 17 1357 149 ‘ 50




Table 4. Effect of NAA on pad selling percentage in £, plants from crosses between Vigna spp.

Cross % pod setling after applica?on of NAA (ppm) ]
o I 15 30 |4
V. radiata x V. umbeliata o . 0.17 I 15.09 ‘ 9.78 3.26
V. radiala x V. umbeliata {w) 0.54 [ 1072 | 597 4.75
V. radiala x V. glabrescens 5 2.387 J 1.52 0

V. radiala (w) x V. mungo (w) - 19.39 ’ 6.67 6.06
V. radiata (w) x V. umbeliata : 028 | 132 | 594
| V. ractiams 1) x V. uabelats T ] | 449 ' 219 | 164

V. radiata (w) x V. glabrescens o _I N - 529 | _3 23 | 7—05 -
Tradiata fw) x V.radiata (w) - | 1.04 } 13./; ’ 19.22 ‘ 545
V. glabrescens x V. umbeliata (w) 1 168 | 1354 | 1472 Y

Table 5. Effect of NAA on number of mature nods set in F. plants from crosses between Vigna spi»

’ Cross | Number of mature pods after apoiets of NAA {ppm)
! _— — —
\ 0 15 30 ] 15
1 V. raciata x V. umbellata - 18 l T ‘ 3 4
V. radiata x V. umbeliata (w) - 14 | Q \ 1

V. radiata x V. glabrescens \ 3 = v ‘

|
|
!
|
|

= . — -~
V. radiata (w) x V. mungo (w) \ - 12 ]_ .

V. radiata {w) x V. umbeilata | 3 3

|
i (I

V. radiata {w) x V. umbeilata (w)

V. radiata (w) x V. glabrescens

|

|
V. radiata (w) x V.radhata (w) | . | 7 4 | :
V. glabrescens x V. umbellata (w) |




Table 6. Effect of NAA on pod shedding percentage in F_ plants from crosses between Vigna spp.

Number of pod shedding after applicator of NAA (ppm)

97.8%

Cross
0 15 30 45

V. radiata x V. umbeliata 100 79.54 8772 84.21 -
V. radiata x V. umbellata {w) 100 82.28 79.54 97.14
V. radiata x V. glabrescens 100 100 100 160
V. radiata {w) x V. mungo (w) 100 87.50 87.88 93.33
V. radiata (w) x V. umbeliata 100 94.00 93.44 96.88
V. radiata (w) x V. umbellata (w} 100 97.56 100 100 o
V. radiata {w) x V. gfabrescens 100 100 _100 100
V. radiata (w) x Viradiata (w) 100 86.79 94.59 7319‘*
V. glabrescens x V. umbellata (w) 100 100 100
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