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Table 1 Soybean plant height analysis in different years
G 2 R Wil Ak 594 AR /em B /em R/ME/em BRAfERE/em i £ I Jig
Years Charleston P; Dongnong 594 P, Max Mean Min SD Skewness Kurtosis
2006 - - 145.2 94.8 32.3 4.92 —0.31 —0.41
2007 - - 135.2 94.3 14,0 4,44 —0.31 —0. 20
2008 91.9 100. 4 127.3 97.3 64.0 3.24 —0.35 0.81
2009 70.9 79.9 127.6 86.8 59. 1 3.29 0.09 0.59
2010 81.9 86. 2 160. 9 98. 7 59.8 4,02 0.31 0.53
2013 50. 6 70. 4 162.0 83.3 20,0 5.22 —0.17 0. 05
2014 - 121.8 141.0 99. 1 40.5 4.71 —0.61 —0.10
2015 72.8 72.4 132.0 98. 1 58.4 4.13 —0.41 —0.43

Tl TRAKE CRAAANER R, R

“-” mean no individual phenotypes caused weather disasters. The same below.
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AR LT 5 d /N ATC B A B 1) AIC {8 2%
SRUE BN IR 28 #F AIC {H 22 R EUE<<2 1Y
BEAUAE Sy £ PR A, an R 22 RBCR A, BEHR 2 A
AIC {H S5 /N Sy £ LR . i ATC {E M\
AN K BYITT o PR e 45 R 40T - 2006 4F £ 36 155 71
& 2MG-Duplicate, 2MG-Inhibiting ; 2007 4F £ 1&
1AL K 2MG-Duplicate, 2MG-Inhibiting ; 2008 4F

YRRl OMG  AMG-EEEA ; 2009 4F £ 1 14 %1
1 OMG ,2MG-Complementary; 2010 4F £ 1 45 Y
A OMG,2MG-Complementary; 2013 4F £ 15 45 £
A 2MG-Duplicate, 2MG-Inhibiting ; 2014 4F %% %
R gy 3MG-AT, 4MG-Al; 2015 4F £ % #5251 oy
3MG-AL, 4MG-Al, Z J5 # i U1U2U3 (¥ 4

PEFE B ) Nw (smirnov#s %) . Dn (kolmogorov

K2 AEAFEXEEFEHREST

Table 2 Soybean stem weight analysis in different years

ARy A IR Wi KA 594 Kb/ g ¥ifE /g RAME/g BREZE /g it £ [3:3
Years Charleston P4 Dongnong 594 P, Max Mean Min SD Skewness Kurtosis

2006 - - 34. 20 13.50 5.10 2.12 1.06 2.63

2007 - - 22.63 11. 96 6.51 1.85 1.00 0. 80

2008 7.10 11. 90 25. 00 10. 91 5. 88 1.67 1.51 4. 62

2009 10. 24 11.43 31. 00 12. 09 6.28 1.63 2.42 16. 31
2010 15. 40 14.68 26. 80 15. 60 8.50 1.99 0.56 —0.16

2013 9.93 25.73 42.20 19. 38 5. 40 2.65 0.59 0. 44

2014 - - 30. 32 18. 66 5. 60 2. 14 0.21 0.70

2015 14.75 13. 30 31.00 15. 24 7.20 2.22 1.16 1.30

3 HEMERFEEFrSERRGEEERE AICHE
Table 3 Plant height traits AICvalue of polygene + mixed genetic model

F 7 Model 2006 2007 2008 2009 2010 2013 2014 2015
oMG 1357.78 1297.95 1112. 98 1120. 83 1239. 40 1466. 02 1459. 78 1347.56
IMG-A 1357. 23 1299. 78 1114. 99 1122. 84 1241. 41 1468. 01 1461.78 1349. 56
2MG-A 1361. 68 1301. 77 1116. 99 1124. 84 1243, 41 1470. 00 1463.78 1351. 56
2MG-Additive 1357. 82 1295. 77 1115. 84 1124. 82 1242. 87 1453.12 1418. 52 1338. 37
2MG-Al 1358. 95 1297.76 1117. 84 1126. 82 1244. 88 1455.12 1420. 52 1340. 37
2MG-Complementary 1359, 79 1299. 95 1114. 99 1122, 81 1240. 87 1468. 02 1461.78 1349. 56
2MG-Dominancel 1356. 95 1295.76 1115. 84 1124. 84 1243. 41 1453.12 1418. 52 1338. 37
2MG-Duplicate 1355. 82 1293. 77 1113. 84 1122. 84 1241. 40 1451.12 1416. 52 1336. 37
2MG-EA 1357. 96 1299. 93 1114. 99 1122. 84 1241. 41 1468. 01 1461.79 1349. 56
2MG-Inhibiting 1355, 82 1293. 77 1113. 84 1122. 84 1241. 40 1451.12 1416. 52 1336. 37
2MG-Recessivel 1359. 23 1301.78 1116. 99 1124. 82 1242. 88 1470. 01 1463.78 1351.56
3MG-A 1361. 22 1303. 94 1118. 99 1126. 84 1245. 41 1472. 01 1465.79 1353. 56
3MG-Al 1362. 84 1301. 48 1123. 70 1134.73 1252, 46 1462, 92 1367.52 1305. 85
3MG-CEA 1356. 87 1294. 70 1116. 40 1133. 41 1254. 16 1454. 16 1461. 83 1349. 60
3MG-PEA 1359. 94 1301. 93 1116. 99 1124. 84 1243. 41 1470. 01 1463. 79 1351.56
4MG-A 1365.78 1305. 95 1120. 98 1128. 85 1247. 39 1474, 01 1467.78 1355. 56
AMG-AI 1380. 94 1311. 11 1144. 00 1156. 62 1274.18 1465. 99 1373. 85 1322. 99
AMG-CEA 1359. 77 1299. 94 1115. 00 1122. 84 1241. 41 1468. 01 1461. 79 1349. 56
4MG-EEA 1359. 95 1301. 94 1116. 99 1124. 84 1243, 41 1470. 01 1463.79 1351. 56
4MG-EEEA 1359. 99 1298. 98 1113. 38 1125. 50 1243. 61 1461. 17 1418. 08 1349. 06
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Table 4 Plant height traits suitability test parameters of polygene+ mixed genetic model

ARy v 3 A MK 5 2 %L Suitability test parameters
Years Models AIC P(UD P(U.) P(U;) P(Nw) P(Dn)
2006 2MG-Duplicate 1355. 8236 0.9612 0. 8517 0.5761 0.9048 1
2006 2MG-Inhibiting 1355. 8236 0.9612 0. 8517 0.5761 0.9048 1
2007 2MG-Duplicate 1293. 7669 0. 8849 0. 8405 0. 8068 0. 8797 1
2007 2MG-Inhibiting 1293. 7669 0. 8849 0. 8405 0. 8068 0. 8797 1
2008 OMG 1112, 9844 0.7576 0.9257 0. 4109 0.7752 1
2008 4MG-EEEA 1113. 3812 0. 9489 0.9637 0. 6670 0. 9559 1
2009 OMG 1120. 8274 0.9103 0.9197 0.9738 0.7134 1
2009 2MG-Complementary 1122. 8131 0. 8992 0. 8980 0.9824 0.7011 1
2010 OMG 1239. 3980 0. 8623 0. 8896 0. 9073 0. 9864 1
2010 2MG-Complementary 1240, 8747 0. 9339 0. 9666 0.8778 0.9913 1
2013 2MG-Duplicate 1451.1213 0. 9599 0. 8921 0.7277 0.9745 1
2013 2MG-Inhibiting 1451.1213 0. 9599 0.8921 0. 7277 0. 9745 1
2014 3MG-Al 1367.5155 0. 9988 0. 9990 0. 9991 0. 9996 1
2014 4MG-AT 1373. 8531 0.9927 0.9977 0. 9807 0. 9999 1
2015 3MG-AI 1305. 8510 0. 6246 0. 4900 0. 3864 0.5627 1
2015 4MG-AI 1322. 9900 0. 9869 0. 8588 0.5168 0. 7497 1
x5 XEMKSUEREESHMLITE

Table 5 Genetic parameter estimates of soybean plant height traits
Ay LT WAL B BAETHE Genetic parameter estimates
Years Models m da db  de  dd  iab(ix)  Major-Gene Var  Heritability(Major-Gene)
2006 2MG-Duplicate 86.1290 - - - - 17. 7347 243. 8562 0.4141
2006 2MG-Inhibiting 86. 1290 - - - - —17.7347 243. 8562 0.4141
2007 2MG-Duplicate 86.1222 - - - - 15.9563 189. 8373 0.4843
2007 2MG-Inhibiting 86.1222 - - - - —15.9563 189. 8373 0. 4843
2009 2MG-Complementary 88.2302 - - - - 2.8045 6.6945 0.0570
2010 2MG-Complementary ~ 102. 7539 - - - - 7.9564 49. 0494 0.1863
2013 2MG-Duplicate 59.9119 - - - - 31.5506 711.0578 0.5782
2013 2MG-Inhibiting 59.9119 - - - - —31.5506 711. 0578 0.5782

m AR {E L dadb.de Bl dd 430 A58 1 X 5B 2 XF 58 3 XN 4 X 3 L DR v SR 1B L iab G O S > bR . R

m mean population average,da,db ,dc and dd mean the 1st,2nd,3rd and 4th main gene additive effect value respectively,iab(I x )

mean additive X additive effect. The same below.
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2.2.2 EAFEayit oAt FIA RIL BEE 8 A
JLERAVIETE 1175 o T3 o1/ DG N L R VN o T
PR+ 22 5 PR TR 0 35 4% 455 28 3 A o R A 38t A% A5 A 1Y
AICH (W2 6). 45RFEW 2006 4F & PE AR 1Y Oy
2MG-Complementary, 2MG-Recessivel; 2007 4
£ 1k B A 2MG-Complementary . 2MG-Reces-
sivel ;2008 FE & B A AMG-AI.4MG-EEEA;
2009 4F£5 1k o OMG . 2MG-Complementary;
2010 4F £ AL A oy 2MG-Complementary . 2MG-
Additive fll 2MG-Recessivel; 2013 4F £ JE 7 Ol

OMG ., 2MG-Complementary; 2014 4F % 2% A5 7Y %
4MG-AT,3MG-AT;2015 425 Al AMG-AT,
3MG-Al, £ P=0.05 {2 FKF (WK D EE
PERI I S804 K T 0. 05, M k4% AIC /My H
AT RAE AR DL b A D ) 3 5 2R AT T A 34 3 A%
AL 25 e n R T ZE AR E AE 2006, 2007, 2009,
2010,2013 4E 4454 2MG-Complementary 5 %1,
2006 F1 2007 4E 55 4 2MG-Recessivel #i B, 7E
2010 4F4F45 2MG-Additive B, 5 AL 8 S i
BEFE 4.47%4~58.58%.,

x6 EMEMRKEIERAFrZERRAEEERE AICHE
Table 6 Plant stem weight AIC value of polygene + mixed genetic model

7 Model 2006 2007 2008 2009 2010 2013 2014 2015
0MG 862. 12 783.93 782. 24 727.05 824.78 1042. 04 994,08 938. 00
IMG-A 864. 12 785. 94 784. 24 729.05 822. 81 1044, 04 996. 09 940. 00
2MG-A 866. 13 787.94 786. 24 731.05 824. 81 1046. 05 998. 09 942. 01
2MG-Additive 860. 58 760. 68 786. 24 730. 87 817. 16 1046. 04 956. 17 939. 17
2MG-AI 862.58 762. 68 788. 24 732. 87 819. 17 1048.03 958. 17 941, 17
2MG-Complementary ~ 858. 58 758. 68 784,24 728. 87 815. 16 1044. 02 996. 08 937.17
2MG-Dominancel 866. 12 787.94 786. 24 731.05 824. 81 1046. 04 956. 17 942. 00
2MG-Duplicate 864. 12 785.93 784. 24 729.05 826.78 1044. 04 954, 17 940. 00
2MG-EA 864. 13 785. 94 784,24 729.05 826. 76 1044. 05 996. 09 940.01
2MG-Inhibiting 864. 12 785.93 784,24 729.05 826.78 1044, 04 954, 17 940. 00
2MG-Recessivel 860. 58 760. 68 786. 24 730. 87 817. 16 1046. 03 998. 09 939. 17
3MG-A 868. 13 789.95 788. 24 733.05 830. 76 1048. 05 1000. 09 944,01
3MG-Al 866. 17 768.57 791. 34 738. 44 826. 85 1055. 92 932. 22 920. 09
3MG-CEA 877.72 781.98 787.70 756. 93 821.29 1045. 98 996. 28 941.13
3MG-PEA 866. 13 787.94 786. 24 731.05 828.76 1046. 05 998. 09 942. 01
AMG-A 867.92 791.93 790. 24 732. 64 832. 77 1050. 05 1002. 08 945. 98
AMG-Al 877. 47 783.73 747.06 758. 46 843. 80 1077. 86 921. 99 896. 41
IMG-CEA 864. 13 785. 94 784,24 729.05 826. 77 1044, 04 996. 10 940.01
AMG-EEA 866. 13 787.96 786. 24 731.05 828.76 1046. 05 998. 09 942. 01
4MG-EEEA 867. 14 781.41 770. 13 730. 17 824. 30 1045. 63 962. 17 938. 04

2.3 BKES5ENENEESN

2.3.1 Mok EAE IS e BiEs
Br i 45 R 5 5L B AR 40 A 09 45 SR AE 2007 4F 7 %p
RN IE 70 V0 B 3k B — 30, #F & Gk 71 2%,
2006-2015 4FE (A 2011-2012 4F) ¥4 28 55k 43 Hr
AR FR L AR MR AE 2006 A 40 1 2 B 2 A A 2007

AR H AN A A Ik T0% LA b, Hidr 2006 4FE H
A I X Sat_088 Fl Satt293 = Az 41 il 5 W 2 [h]
TER, #F & %0 71, 8%, 2007 4 H A 5 [ Xf
Sat_113F01 Satt182 j=H: H 4NN AE FH » 77 & K ik
7T1.2% ., 2 9 B T BB RO FE 6820 L L (1 Bk
o HAEREA



WAE B A T 10

RT EMENNRFEEREAURRESH

Table 7 Plant stem weighttraits alternative model suitability test parameters

E Ay i ) & AP K IR S 8 Suitability test parameters

Years Models AIC P(UD) P(Uy) P(U3y) P(nW) P(Dn)
2006 2MG-Complementary 858.5770 0.7439 0.5979 0. 3987 0. 8565 1
2006 2MG-Recessivel 860. 5769 0.7439 0. 5980 0. 3987 0. 8565 1
2007 2MG-Complementary 758. 6774 0. 8634 0.8619 0.9767 0.9519 1
2007 2MG-Recessivel 760.6774 0. 8634 0.8619 0.9767 0.9519 1
2008 AMG-Al 747.0623 0.90447 0.9939 0. 7647 0.9976 1
2008 AMG-EEEA 770.1315 0.5504 0.2270 0.0118 0.1508 1
2009 oMG 727.0519 0. 7881 0.2677 0. 0007 0.1367 1
2009 2MG-Complementary 728. 8696 0.7970 0.2772 0.0008 0.1437 1
2010 2MG-Complementary 815. 1620 0.8773 0.9118 0. 8768 0. 9854 1
2010 2MG-Additive 817.1624 0.8773 0.9118 0. 8769 0. 9854 1
2013 oMG 1042, 0350 0.9729 0.8219 0.4422 0.7128 1
2013 2MG-Complementary 1044. 0240 0.9921 0. 8475 0. 4649 0.7313 1
2014 AMG-AI 921. 9894 0. 9879 0. 9881 0. 9995 0. 9987 1
2014 3MG-AI 932.2212 0. 9866 0.9905 0.9861 0.9655 1
2015 AMG-Al 896. 4106 0. 9466 0. 9796 0. 8754 0.9999 1
2015 3MG-AT 920. 0926 0.7316 0.7294 0. 9560 0.7173 1

EEFEMRBEESHMEITE

Table 8 Genetic parameter estimates of soybean plant stem weight

AFAy 1557 AL S Genetic parameter estimates

Years Models m da db de  dd iab(ix) Major-Gene Var Heritability(Major-Gene)
2006 2MG-Complementary 15. 3385 - - - - 3.3727 7.9858 0. 3950

2006 2MG-Recessivel 13.6522 1.6864 3.3726 - - - 7.9859 0. 3950

2007 2MG-Complementary 14,0321 - - - - 3. 3885 6.9570 0.5858

2007 2MG-Recessivel 12. 3378 1.6959 3.3869 - - - 6.9570 0.5858

2009 2MG-Complementary 12. 3324 - - - - 0.6403 0. 3602 0. 0447

2010 2MG-Complementary 17. 2246 - - - - 3.3244 8.5380 0. 5445

2010 2MG-Additive 15. 5625 1.6739 - - - 1. 6388 8.5390 0. 5445

2013 2MG-Complementary  19. 5771 - - - - 2.5077 5.1809 0.0754

2.3.2 EAFEREIASH EFTBGAN AL ZEFF T HIRE 2007 4T AR RO A A K ik

B 45 B 5 5L B AE AT B A5 SR AE 2007 4R B RN 70% Lk . 2007 4E H A A X Sat_ 124 F1
RNEIA 709 ) B i 35 2 — 8. £F A Rk 71, 0%, Satt012 j=A: B bR R AE . 75 & Rk 71, 0%,
2006-2015 FE (& 2011-2012 4F) $ 4G 48 43 43 Br F 10 P T RSN TE 68% UL AT & T AR
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Table 9 Plant height interactions analysis results

0y

Kt PR 0

HAREIN

Years Genetic effect Interacting genes /TR
2006 ) &% 1E 7] >0, 68 Sat_124 il Sat_088 0. 692
Satt459 F1 Satt012 0.683
044 4 R 2 1 >>0. 70 Sat_088 il Satt293 0.718
000 2808 S 1 >0, 68 Satt138 Fl Satt293 0. 693
2007 MW >0.70  Sat_113 1 Satt182 0.712
T AN =>0. 68 Satt251 fl Satt182 0.697
Satt220 fil GMRUBP 0. 683
2800 1E [ >>0. 68 Satt220 Fl Sat_088 0. 681
0040 R B 2 17 >>0. 68 Satt270 I Sattd95 0. 698
Satt270 F1 Satt220 0. 69
Satt276 A1 Satt220 0.681
2013 SRR L1 >0, 68 Satt372 I Satt012 0.691

x®10 EREEEFWER
Table 10 Plant stem weightinteractions

analysis results

AEAy FE PRI H AR

T/T+F
Years Genetic effect Interacting genes
2007 B AR >0. 70 Sat_124 Fl Satt012 0.710
2007 HAMEN >0. 68 Sat_042 F1 Satt012 0.699
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Satt263 il Satt012 0. 685
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Genetic Analysis and Gene Location of Interactions
for Soybean Stem Traits

PAN Xiao-cheng
(Sideline Base of 65301 Army, Wudalianchi, Heilongjiang 164100)

Abstract : Plant height and stem weight is an important target of high-yield and idea plant type in soybean. In or-
der to provide the basis for the further study of quantitative traits,open up a plant new research field,a total of
147 recombination inbred lines (RIL) were derived from a cross of Charleston and Dongnong 594 as experimen-
tal materials. The plant height and stem weight trait for 147 RILs population in soybean were analyzed by using
the mixed major gene plus polygene inheritance model by SEA software. And then, through the analysis of the
genotypes, the genetic gene interactions software were got to analyze the gene interactions. The results showed
that the plant height in 2006,2007 and 2013 were accord with 2MG-Duplicate and 2MG-Inhibiting model re-
spectively. During 2009 to 2010, the plant height were conform to 2MG-Complementary model. The stem
weight in soybean in 2006,2007,2009,2010 and 2013 years were accord with 2MG-Complementary model. En-
vironments of in 2006 and 2007 conformed to 2MG-Recessivel model. Only one year the stem weight had a con-
sistent to 2MG-Additive model for 2010. Under the condition of coincidence rate was more than 70 % , the plant
height were affected by 2 interactions genes each other,1 interaction gene could affect the stem weight.

Keywords: soybean; plant height; stem weight; interaction genes
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