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Abstract Seed domancy and seed we gh twere analyzed by usng aRecanb nant-nbred-1nes (R ILs) popule
ton fran the cross beween ano domant parentBeken and a h ighly domantw ild parentA CC41 TheR ILs popule
tons were planted n Beijng and evaluated for their gan inatng energy gem natng percentage and 100-seed w eight
n the laboratory of CAAS Sofiware ICM app ngV 1. 3 was app lied to detect the add itive and epistatic QTLs As a re
sult three QTLs on group 1 and 11 for gem nating energy, four QTLs on group 1 and 11 for gem inating percen tage
fve QTLs for 100-seed weghton goup 2 8 9 11 were detected explaned 8. 16 -12. 14%, 4. 34 -12.6% and
4.58% -10.36% of the phenotypic variations respectively 26 pairs of interactbn were detected contributed
66. 58%, 47.91% , 39. 90% of the phenotypic variatbns respectively In order to breed weather tolerantm ungbean
vareties w ith large seeds the relationsh p betw een seed domancy and seed weightwas analyzed and can pared w ith
prevbus research
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Table 1 Perform ance and distribution of the three agronam ic traits in the RILs
T (%) (%)
Trait Na M ean ESD Skew Kurosis cv M ax M n iy
GE 121 3527 £28. 24 0. 52 - 0.97 80. 08 97. 33 0 0. 9%
GP 121 39 49 £29. 12 0. 33 - 1.16 73. 75 98. 67 0 0. 87
CSW 121 2 71 0. 58 0. 52 0.01 21. 54 4. 55 1 64 0. %

GE gennating energy, GP gem mating percentage CSW: 100-seed weight The sane as below
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Fig 1 Frequency distrbutbn of the three agronam ic traits in the RILs populatibn
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Table 3 Putative QTLs affecting the three agronam i traits in the RILs and their genetic param eter
(1) LOD (%)
Trait QTL F bink ng m arker G roup Position LOD value Addive R?
GEA, V €£S364 ~ V 1€£S49-1 1 53 5. 98 7. 17 12. 14
GE GEK | V€£S65~V €£S73 11 22 4. 84 6. 05 8. 66
GEK V €£S73~V €£5170 11 27 4. 68 5. 87 8. 17
GPA | cd) 103~V £S364 1 38 2. 64 4.4 4.
GP GPA, V £5364 ~ V €£S49-1 1 53 6. 13 7. 57 12. 69
GPK V €£8S65~ V £S73 11 22 4. 48 6. 05 8 11
GPK , V€873~V £S170 11 26 4. 30 5. 67 7. 12
SWB 4 ViCS282-2 ~ V €£523-2 2 24 5. 80 0. 13 8 %5
CSW SWB, V£S369 ~ LpCS304 2 76 4.73 -01 6.
SWH Vi€S228 ~ m ) 062- 1 8 21 6. 04 0. 13 8. 40
SWI mgM213~V €£S161 9 45 3. 56 0. 9 4. 58
SWK LpCS82 ~ V ££365 11 3 6. 63 0. 14 10. 36
2.4 RIL , 17
2
x , 1 V1CS364 ~ V 1CS49-1
899 ( 3), 9 mdM213 ~
13 12 2 ViCS161 7 V1CS363 ~ V1CS371
mg241 ~ Lob ViCS215-1 ~ , 9 ViCS161~ ViCS205
M 241 11 ViCS6s ~
31. 80%, ViCS73  ViCS73~ V1CS170 2
10%, 2.9% ~ 6.5%0 , 1 1
3 11
66.58% 47.91% 39.90%, , ViCS73~ ViCS170
QTL .9
1 2 QTL SVB; mdM 213~ V 1CS161 QTL,
WK ; 8 QTL GEA, GEK, s QTL s

GEK, GPA, GPK, GPK, SWI
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Table 3 Digenic epistatic loci affecting the three traits and their genetic param eter

(i) () LOD (%)
Trait G roup Int i Group Int j LOD value Ai Aj AAj R?
9 mgM 213~ ViCS161 1 VL£S364~V €£549-1 3.05 -0.28 6. 98 4.19 4. 16
GE 7 VEL£SB63~VL£S371 1 VE£SB64~VEL£S9-1 4.36 -0.72 6. 70 4.96 5.8
2 mM 241~ Lob 2 VES2151~mgM241 3.29 -5.41 4.61 - 11.60 31. 80
9 V €£8205~ mM 151 4 V £560~ ViCS215-2 3. 46 0. 04 L. 12 4.21 4. 18
6 LpC 250~ LpCS205 4 LpCS291~ ViCS2154 4.74 0. 49 3. 18 5.05 6. 03
12 mc0l7-1~ V €£5198 6 V€85~ LpCS250 3. 64 0.03 - 0.42 4.64 5.
1 V £S65~V €£S73 9 ViCS161~ ViCS205 4. 44 6. 16 0. 31 4.52 4.8
11 V €£S73~ V1CS170 9 ViCS161~ ViCS205 3.94 6. 09 0. 24 4.46 4. @
6 LpCS205~ m 003 1 V €£8356-1~ V £S307 3.70 -0.10 1. 38 -4.11 3.7
GP 6 LpC 8250~ LpCS205 1 ViCS51~ ¢g0103 6. 35 -0.43 1. 63 5.42 6. 52
7 VE£B63~VL£S371 1 V€864~V EL£S9-1 4.13 -0.10 6. 70 4.56 4. 61
9 V€£S161~V €825 4 V€360~ ViCS215-2 4. 49 0. 09 0. 84 4.46 4.2
6 LpC 250~ LpCS205 4 mg) 117~ LpCS291 5. 73 0. 04 2.73 5.08 5.73
12 V €£S198 ~ V £ S66 6 V€85~ LpCS250 5.42 -0.54 -0.65 4.98 5. 50
10 ViCS323-1~ LpCS185 7 ViCS159~ ViCS346 3.58 -0.58 0. 39 4.51 4.5
11 V£S65~VL£S73 9 ViCS161~ ViCS205 6. 61 5. 64 0. 04 5.43 6. 54
11 V €£S73 ~ V1CS170 9 ViCS161~ ViCS205 6. 00 550 -0.02 5.35 6. 34
10 ViCS323-1~ LpCS185 1 ViCS51~ ¢g0103 3. 10 0. 00 0. 00 0.07 3.0
CcSwv 12 M c017-1~ V £S198 1 ViCS51~ ¢g0103 4.27 -0.02 0. 00 0.08 4. 00
11 LpCS& ~ ViCS65 2 V €£S282-2~ ViCS23-2 4. 04 0. 12 0. 12 0.08 3.2
12 LpCS265~ mc017-1 2 V€S23-2~ ViCS215-1 3. 10 -0.02 0. 03 - 0.07 2.9
11 V €£S73~ V1CS170 2 LpCS304~ V £5225 5. 40 0. 01 0. 10 0.09 4. 53
9 mgM 213~ ViCS161 3 V €£S49-2~ mM78 4. 66 0. 08 0. 01 0.10 5.29
11 V €873~ V1iCSI70 4 V £560~ ViCS215-2 4.71 0. 01 0. 05 - 0.09 4. 10
9 mgM 213~ ViCS161 5 ViCS84-1~mc017-3 5.36 0. 09 0. 03 0.11 6. 16
8 V€£S116~ m M 273 6 LpCS250~ LpCS205 5. 74 - 0.08 0. 02 0.10 5. 91
ht i Intj ;ATA] AAG s ht

ht iand ht jrepresent differentm atker nerwvak for epstatic loci Aj A jand AA ij ndicate additivem ain effect and epistaticm ain effect respectively Int

w ith underline m eans the major QTL
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