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Analysis for Genetic Effect and Heterosis of Agronomic Traits in Soybean under

Different Ecological Environments

YAN Xiu-juan, LI Ming-shu, WANG Zhi-guo, LI Nan,SUN Xing-miao

(Soybean Research Institute, Jilin Academy of Agricultural Sciences,Chanchun 130024 , China)

Abstract: Six soybean varieties from different ecological region were selected and made 9 hybrid combinations according to
NC T mating design. Genetic effect and heterosis of several agronomic traits under different ecological environments were ana-
lyzed by the models of genetic effects and genotype X environment interaction for additive-dominant epitasis. The results showed
as follows(i)Dominant effect of all researched agronomic traits were significant, selecting and using heterosis of them were af-
fected by environment to a certain extent. (i) Broad-sense heritability (BSH) were significant over 0. 05 level for all tested
traits. Seed weight per plant had highest BSH, which was suitable for selection in higher generation. The interaction of BSH be-
tween branch number and pods per plant were significant at 0. 01 level. (ii)Heterosis of 100-seed weight was more stable than

other traits in different environments. Heterosis of tested traits in Harbin were more obvious than the other three sites. Yield-re-

lated traits exhibited certain heterosis, the high-parent heterosis for configuration traits was not obvious.
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Table 1 Genetic effect analysis of agronomic traits in F,

S L7 3= Rk SIS ARREEL HpRRLEL L:RY S TG HHRLTE
Pa;ameter Plant Number Number of Pods Seeds Seeds weight 100-seed
height of nodes branches per plant per plant per plant weight
V, 4,954 0.196 ** 0.012* 6.234" 0 0 0.088 **
Vp 7.642" 0.552* 0.030 " 26.003 ** 212.016** 15.332** 0.4538 "
Vig 3.337** 0 0 0 59.816 0.974* 0.562*
Vi 1.863 " 0.217* 0.190* 40.327 ** 33.326 " 5.647 %" 0
Ve 56.721** 1.113 0.206 " * 93.851 563.347** 23.054 1.739 **
Va/Vp 0.087 0.094 * 0.027 0.038 0 0 0.031
Vo/Vp 0.135* 0.265** 0.068 0.156 ** 0.244 " 0.341** 0.159"
Vie/Vp 0.059 ** 0 0 0 0.069 0.022 0.198**
V! Vp 0.033 0.104 0.434 ** 0.242* 0.038 0.125 0
Ve/Vp 0.667 " 0.535* 0.470 ** 0.564 " * 0.649 " * 0.512* 0.612*

Vi Vi Vap Vo Ve Vp i il Fom s 22 M7 22 e < B8 BAR 7 22 e < BRI E ARy 22 LRy 22 SRRy 225

LT RN BAEIAE) 0.05 F10.01 K. Tl

ViV Vag s Vpe , Ve and Vp represent variances of additive ,dominance , additive X environment, dominance X environment , error andphenotypic;

*, " " denote significant at 0.05 and 0.01 probability level ,respectively. The same below.
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Table 2 Heritability of yield and morphological traits of soybean

S8 PR REE 4 53R ARRIEHL BARRRLEL iSRS iGN FORLE
Parameter  Plant height  Number of nodes Number of branches ~ Pods per plant  Seeds per plant  Seeds weight per plant  100-seed weight
B2 0.087 * 0.094 * 0.027 0.038 0 0 0.031
b3 0.222%* 0.265** 0.095* 0.194** 0.244 " 0.341 " 0.190**
12, 0,059 * 0 0 0. 069 0.022 0.198**
2y 0.092 0.104 0.434"" 0.242 % 0.107 0.147 0.198*

Iy iy i T b S 2R A S e S 5 A E ) SOB A RAN TAE I SGEAE SRR LA SR B3

B3 h% k%, and B3, denote narrow heritability, broad heritability, interaction heritability in the narrow sense, interaction heritability in the broad

sense.
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Table 3 Prediction of mean population heterosis for agronomic traits in F, and F,

F, BEAARSF- 24P Mean population heterosis in F,

Pk F, BT H 3 Mean population heterosis in T,
Traits G GEL GEI GEI GEN G GEL GEI GEI GEN
5 Plant height 0008 0.012  -0.00018 -0.01766°  0.01277  -0.042 0.0  -0.00509 -0.00883*  0.006139
L Nodes 0.082°° 0.0275°  0.029  -0.0210  0.0405 0.0416%° 0.0137° 00114  -0.0105 0.0203
SMBERC Number of branches — 0.2334*  ~0.5042 0711 0417 0.369 0.1167%  -0.2521 0.1% 0208  0.1846
SRR Pods per plant 01570 * -0.0550 0.2921** ~0.0168  -0.0100 00785 * ~0.0275 0.1460* * ~0.0084  -0.0050
SRR Seeds per plant 0.1709* * ~0.0264 0.1271% * ~0.0126  -0.0070 00855 * ~0.0132 0.0635" * ~0.0063  -0.0035
HAHRRIT Secds weight per plant 0.2341% © —0.0562 0.2530** -0.03  0.0013 0.1170* * -0.0281 0.1265* * ~0.0036 0.00065
PR 100-seed weight 0.0506 = 0 0 0 0 0,053 0 0 0 0
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Table 4 Prediction of high-parent heterosis for agronomic traits in F, and F,

(LA ol (L3 Hpb >5%
. - . - IR
[ESTN High-parent heterosis in F; High-parent heterosis in F,
Trai Number of
raits
G GE [ GEIl GEM GEN G GE 1 GEIl GEM GE ~ senerations
for Hpb >5%
H 5 Plant height -0.0340  -0.0278 ** -0.0491** -0.0338** -0.0353** -0.0245 -0.0278 ** -0.0299 ** -0.0338 ** -0.0353 ** 0.265
F74L Number of nodes 0.0480  0.0172 0.0038  -0.0337"* 0.0127 0.0163  0.0137 0.0114  -0.0105 " * 0.0203 1.010
A48 Number of branches 0.0807 -0.5873*  0.0597 0.3427 0.2749 -0.0360 -0.3352" -0.0788 0. 1341 0.0903 1.312
FPRIEHL Pods per plant 0.0912* -0.0776 0.2589 ** -0.0505 -0.0302 0.0128  -0.0501*  0.1129** -0.0421 -0.0252 1.294
FRRRIAL Seeds per plant 0.1367  -0.0936**  0.0605  -0.0586 " -0.0549 ** 0.0512 -0.0804** -0.0030  -0.0523** -0.0514 ** 1.753
HYREIT Seeds weight per plant  0.1957 **-0.0879 **  0.2161 ** -0.0381 -0.0347 0.0789  -0.0398* * 0.0896 ** -0.0345 -0.0353 2.176
F R 100-seed weight 0.0314* -0.0541** -0.019 ** -0.0326 ** -0.0320 ** 0.0061  -0.0541** -0.0196 "* -0.0326 ** -0.0320 ** 0.495
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