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Table 1 Incomplete diallel combination

with 15 soybean varieties

75 A4
Number Combination
1 F 2UXFETE
2 FETEXEFEIS
3 b 11X 4 35
4 b 11X @R 14
5 b3 9 5 XAk 46
6 G55 X4+ 9 %5
7 Rge 46 X5l 1 %5
8 F 24 X Gk 14
9 Filig 27 X B 48
10 Fli 27X A 10 5
11 MR 38 X A 25
12 w1 EXAFE 25
13 SV 38 X A 10 5
14 T 43X BA 48
15 B 43Xk 5 5
1.2 A&
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Table 2 Genetic variance component among yield-related traits in soybean

SR 7= FEAHL RS EL bRk JER A bk
- Plant Nodes on Pods Seeds 100-seed Seed weight
Variance composition
height main stem per plant per plant weight per plant
JintE: Additive effect 0. 000 0. 660> * 22,666~ 29,366 * 0.258* * 0. 000
2 Dominant effect 0. 000 0.816* * 12,7447 % 316. 083" " 0. 000 22,368
i 27.100" * 0.429" 0. 000 0. 000 1.896* * 0. 000
Additive X additive interaction effect
P X B 18. 430" * 0.156" 0. 000 0. 000 2.222" " 0. 000
Additive X environmental interaction effect
AL X R 77.187 " 0.622** 5.407% " 0. 000 4,754 1.514"
Dominant X environmental interaction effect
I X R 27.963* * 0. 000 11.903* * 63.529" " 0. 000 0.848"
Additive X additive with environmental
interaction effect
Hli% Random error effect 52,234~ 1.438% % 59,288 * 390. 821"~ 5.719" % 21,757~
Z# Phenotype 202.914 " 4,121~ 112. 008" 799.799" 14. 849" 46, 487"

T R BIER 0.1,0.05 F10. 01 BB EAKFE. TH.
Note: ", * , * * indicate significant difference at 0. 1,0. 05 and 0. 01 level. The same below.
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Table 3 Ratio estimated value of variance component among yield-related traits in soybean

b B = FZEAHL PRk IERL bRk EL HRLE ok H
) ; o Plant Nodes on Pods Seed number 100-seed Seed weight
Variance composition
height main stem per plant per plant weight per plant
i Additive effect 0. 000 0.160** 0.202" " 0.037** 0.017 0. 000
£ Dominant effect 0. 000 0.198* * 0.114" " 0.395" " 0. 000 0.481**
NEYIAS 0.134%* 0.104* * 0. 000 0. 000 0.128** 0. 000
Additive X additive interaction effect
T X B A 0.091** 0.038** 0. 000 0. 000 0.150** 0. 000
Additive X environmental interaction effect
BAEX AR 0.380" * 0.151** 0.048" 0. 000 0.320"* 0.033"
Dominant X environmental interaction effect
A X R AR 0.138* * 0. 000 0.106* * 0.079** 0. 000 0.018"
Additive X additive with environmental
interaction effect
#li% Random error effect 0.257** 0.349* * 0.529** 0,489 * 0.385** 0.468* *
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Table 4 Heritability estimated value of yield related traits
s 2 i FEWH bk SRR LR /SR HRLE LR /A
wiEx
N Plant Nodes on Pods Seed number 100-seed Seed weight
Heritability
height main stem per plant per plant yield per plant
LRk E LS 0.134" 0.264% " 0.202" " 0.037" " 0.145" * 0. 000
General narrow sense heritability
W T e R 0.134" 0. 462"~ 0.316" " 0.432" 0.145" 0.481"
General broad sense heritability
EX (/&L 0.229" 0.038" " 0.106" * 0.079" " 0.150" * 0.018*%
Interactive narrow sense heritability
EX(GA Sl 0. 609 * 0.189" 0. 155" * 0.079* " 0. 470> * 0.051"

Interactive broad sense heritability
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Table 5 Genetic correlation coefficient among yield-related traits in soybean

Heak R F R R IR C YR C Y YA R E
Traits Correlation coefficient Nodes on Pods Seed number Seed weight 100-seed
main stem per plant per plant per plant weight
Wi Tk #E 56 2 %8 0. 000 0. 000 0. 000 0. 000 0. 000
Plant height BPEAROC R AL 0. 000 0. 000 0. 000 0. 000 0. 000
[ A7 P A 5 R 5L 0.542* * 0. 000 0. 000 0. 000 0.685"
b X BT A OC R B —1.000* 0. 000 0. 000 0. 000 0. 205
TP X PR B AH 5 R AL t —0.052** —1.000 0. 000 —0.084" " 0.529**
AN X R A e 2 Bk 0. 000 0.189 —0.172" —1.000% 0. 000
HLIR AR G Z2 8L 0.256" * 0.331"* 0.404" * 0.364"* —0.053
Fe (R AU A OC R L 0.296 —0.619** —0.409* —0.311 0. 266
F R RAL 0.282* —0.244% —0.109 —0.069 0.163
EE S T3 PIREREP Y i —0.389** —1.000" * 0. 000 —1.000
Nodes on B A 06 R AL 0.407* % 0.585% % 0.780" 0. 000
main stem L HEAR DR R AL 0. 000 0. 000 0. 000 0.178
T X PR A 56 R 5L 0. 000 0. 000 0. 000 0.162*
B X IR B A O R AL —0.261* 0. 000 0.015%* —1.000" *
AV X R AT G R AR 0. 000 0. 000 0. 000 0. 000
HLERAH OC R AL 0. 500" 0.563* 0.417* —0.252%*
JE R AU A 56 ZR B 0.036 0. 343 0.271 —0.0237
I REL 0.235 0.430* 0.328* —0.107
LTS R Ji A 5 R AL 1.000* * 0. 000 —1.000
Pods per plant MR 2 R B 1.000* * 1.000* * 0. 000
AR OC R AL 0. 000 0. 000 0. 000
i X BB AR 56 R A 0. 000 0. 000 0. 000
PR X PRI AR O R B 0. 000 —0.106* —0.061
i X PR AE OC R AL 1.000" * 1. 000" 0. 000
HLIRAH OC R AL 0.841% 0.775* —0.164
FE R RAR G R AL 0. 390 0.431 0.124
F A SC R B 0.619" 0.601% " —0.007
LRV T84 AR 5 2 % 0. 000 —1. 000
Seeds per plant A 2R R B 1.000* * 0. 000
AR DG R AL 0. 000 0. 000
T X458 A0 6 2R B 0. 000 0. 000
T X IR B O R AL 0. 000 0. 000
AV X FR AR G R AR 1.000" * 0. 000
BLIRAH G 2 % 0. 859" * —0.277"
JE R AU A5G &R B 0.596 0.173
FEVM O R AL 0.721" —0.024
LR /A Tk A 56 R A 0. 000
Seed weight A G R B 0. 000
per plant AR VALY PN 0. 000
T X I 458 4 56 R 5L 0. 000
B X IR B A O R 0.517**
i X PR AE G R AL 0. 000
HLERAH OC R AL 0.133
He R BAR G R AL 0.164
FIMIE REL 0. 150
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Table 6 Contribution rate of yield related traits to genetic variance components of seed weight per plant

(%)
f—— R = FEWH bk SR LR VR JER A
J'_'\ I \l 3
o ) Plant Nodes on Pods Seed number  100-seed
Contribution ratio ) ) )
heigh main stem per plant per plant weight
Stk 5k 2 Additive contribution ratio
I PE BT ER % Dominant contribution ratio 0.0 49, 8% 83.0** 100.0* * 9.3"*
A TR R
Additive X additive interaction contribution ratio
b X PR BE BAE BTk R
Additive X environmental interaction contribution ratio
A XCPRBE HLAE SR R 0.0 0.0 33.1% 0.0 0.0
Dominant X environmental interaction contribution ratio
A X IR BLAE kR 100. 0"~ 100.0* * 100.0* 100.0* * 0.0
Additive X additive with environmental contribution ratio
HLix 5T Hk %R Random error contribution ratio 13,7~ 18.0" * 52.8** 70.6* " 1.8**
FE R Tk % Phenotype contribution ratio 0.0 5.6%~ 43.6% 57.5%~ 0.0
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Genetic Effects Analysis of Yield-related Traits in Soybean

XUE Hong', NING Hai-long’, YANG Xing-yong', DONG Quan-zhong', ZHANG Yong',
ZHANG Ming-ming' , LI Wei-wei'

(1. Keshan Branch of Heilongjiang Academy of Agricultural Sciences, Keshan 161606, China; 2. College of
Agriculture, Northeast Agricultural University, Harbin 150030, China)

Abstract: In order to promote the selection of offspring characters in the process of soybean high-yield breed-
ing, 6 agronomic traits in 2 environmental conditions were analyzed for an incomplete diallel design with 15 soy-
bean varieties and their F, ,F, generations by using an additive-dominance-epistasis genetic model and statistical
analysis method. The results indicated that pods per plant was appropriate to select from low generations; plant
height,nods on main stem, seeds per plant, yield per plant and 100-seed weight were suitable for selection at
high generations. Environmental conditions had a great effect on the selection of plant height and 100-seed
weight, but had little effect on other traits. Plant height and nods on main stem,nods on main stem and seeds
per plant,nods on main stem and yield per plant, pods per plant and seeds per plant, pods per plant and yield
per plant,seeds per plant and yield per plant could be improved simultaneously by selecting in the offspring. A-
mong them,the improvement effect between nods on main stem and seeds per plant wasn’t influence by envi-
ronment. It could be access to high yield per plant easily by selecting the crosses of high dominance effects with
more seeds per plant,it would have a good effect on increasing yield per plant indirectly in certain environmen-
tal conditions by selecting of of pods per plant.

Keywords: soybean; yield related traits; additive-dominance-epistasis model; genetic effects; heritability genet-

ic; correlation; contribution ratio



