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Abstract: Flooding stress after soybean planting can cause poor seedling stand and consequently yield reduction. Development
of soybean cultivars with good waterlogging tolerance is one of the most effective ways to reduce production loss. In the present
paper, two recombinant inbred line populations, NJRISP and NJRINP,derived from the crosses between two sensitive cultivars
Nannong 493-1, Nannong 86-4 and one tolerant wild soybean PI342618B were used to reveal the variation and inheritance of
the tolerance to seed-submergence at germination stage. It showed that there were significant differences and high genetic varia-
tion in the RIL populations. The heritability values of the germination rate at 3 and 5 d after treatment, root length and sprout
length were higher than those of other indicators,and there were highly positive correlations among the four traits. The results
from segregation analysis under major genes plus polygene mixed inheritance model showed that the inheritance of germination
rate at 3 d and 5 d after treatment fitted four major genes model (H or T genetic model). The values of major gene heritability
were more than 93% ,and the polygene’s were relatively low. All the tolerant alleles were only detected in wild soybean,indica-
ting the existence of elite tolerant genes for soybean tolerance breeding.
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Table 1 Performance of 12 traits of seed tolerance to submergence in NJRISP population
W NJRISP ##{& NJRISP population NJRINP #£{4 NJRINP population
ﬁf: TR bR RRMZER SR BEERRE PR R RRMER SR BRI R R
Mean =S F value h? GCV Mean £ S F value h? GCV
3 d KZE# GR-3d 0.57 £0.22 9.45** 0.74 0.29 0.44 £0.22 4.57"* 0.54 0.40
3 d IEH 4T % NSR-3d 0.56 £0.23 9.22%* 0.73 0.31 0.41 £0.22 4.69 " 0.55 0.38
5 d k2% GR-5d 0.60 £0.23 7.88" " 0.70 0.26 0.49 £0.23 4.36" " 0.53 0.34
5 d IEH 41 % NSR-5d 0.56 £0.23 7.90** 0.70 0.28 0.45+0.24 4.93** 0.57 0.39
HEERK RL 6.06 +2.29 3.50* " 0.46 0.26 4.99 £2.32 4.30" " 0.52 0.35
SR SL 7.66 £1.16 4.29"" 0.52 0.19 5.71 £1.42 3.047 " 0.40 0.19
3 d AHXF & 2 RGR-3d 0.98 £0.31 2.17%* 0.28 0.17 0.90 £0.50 7.15%* 0.67 0.43
3 d HIXFIEE 4% RNSR-3d 0.92 £0.28 1.39%* 0.11 0.00 0.99 £0.69 2.14"" 0.28 0.02
5 d Xt & 2% RGR-5d 0.90 +£0.28 2.48" " 0.33 0.18 0.97 £0.45 3.58" " 0.46 0.31
5 d X IE# 41 % RNSR-5d 0.82+0.26 1.51*~ 0.15 0.00 1.05 £0.71 3.56" " 0.46 0.02
5 d #RKAHXTH RRLR-5d 1.17 £0.28 4.01"" 0.50 0.17 1.37 £0.70 2.50" 0.33 0.28
5 d ZFRAHXH{E RSLR-5d 1.09 +0.43 4.77%* 0.56 0.28 1.52£0.76 13.93**  0.81 0.42

GR-3d; Germination rate( % ) after 3 d after treatment; NSR-3d ; Normal seedling rate (% )

after 3 d treatment ; GR-5d ; Germination rate( % ) after

5 d treatment ; NSR-5d : Normal seedling rate( % ) after 5 d treatment; RL: Root length (cm) ;SL: Sprout length( cm) ; RGR-3d: Relative germination rate

after 3 d treatment ; RNS-3d ; Relative normal seedling rate after 3 d treatment; RGR-5d; Relative germination rate after 5 d treatment; RNS-5d; Relative

normal seedling rate after 5 d treatment; RRLR5d ; Relative root length rate after 5 d treatment; RSLR-5d ; Relative sprout length rate after 5 d treatment.

GCV ; genetic coefficient of variation. The same abbreviations are in the following table.
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Table 2 Correlation among 12 traits of seed tolerance to submergence in NJRISP and NJRINP populations
PR Trait GR-3d NSR-3d GR-5d NSR-5d RL SL RGR-3d RGR-5d RRLR-5 RRSR-5
3 d &ZZE#H GR-3d - 0.965" " 0.941"* 0.909"" 0.569"* 0.494** 0.438"* 0.257"" 0.275"* 0.162"
3 d IEH 47 % NSR-3d 0.988 " * - 0.929"" 0.929** 0.627"* 0.556"* 0.428* " 0.245"* 0.320"" 0.198" "
5 d k%3 GR-5d 0.966"* 0.949 " * - 0.968“* 0.622** 0.516"* 0.413** 0.307"* 0.326"* 0.150"

5 d IEH % NSR-5d 0.964" " 0.965"* 0.974" " - 0.658" " 0.559** 0.396"* 0.274"* 0.370"* 0.177* "
TR RL 0.726"* 0.741** 0.718** 0.739"~" - 0.705** 0.202** 0.197"" 0.564** 0.102
TR SL 0.672** 0.678** 0.725** 0.731" " 0.658" " - 0.152* 0.124 0.355** 0.276* "

3 d FX A& ZE# RGR-3d 0.509"* 0.523*" 0.472** 0.511"" 0.394"" 0.261"" - 0.752** 0.259** 0.234""

5 d FHXF & 2% RGR-5d 0.610"* 0.631"" 0.680"" 0.683"* 0.535"* 0.546" " 0.789 "~ - 0.258**  0.206" "

5 d MR AAXHE RRLR-5d 0.279** 0.288** 0.253** 0.265"* 0.533*" 0.180" 0.335"* 0.321"~ - 0.666 " *

5 d ZERKAHXHE RRSR-5d 0.445** 0.435** 0.472*" 0.469"* 0.431*" 0.678"* 0.296** 0.407** 0.495** -

b N = A EE 2500 NJRISP I NJRINP 44, * 235IF0R7E P =0.05 F10.01 KF R EHC,

The datapoints under and above the diagonal represent r values of NJRINP and NJRISP populations, respectively; * , * * mean significance at P =

0.05,0.01 levels, respectively.
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Table 3 The best genetic models and parameter estimates of seed germination rate in NJRISP and NJRINP populations

izt NJRISP Hf {4 2 54 NJRISP BfAA & 24 NJRINP JEA & 2534 NJRINP B4 25 5%
Ttem GR-3d in NJRISP population ~ GR-5d in NJRISP population ~ GR-3d in NJRINP population ~ GR-5d in NJRINP population
5% Model H_S 1.7 H_ 4 1.9 1.7 H_4 H_ 4 17
AIC value 2462. 50 2792.40 1868. 60 1935. 40 2805. 90 42855.00 2770.20 2787.10
h2 0.933 0.991 0.990 0.989 0.991 0.991 0.990 0.990
h2, 0.067 0.009 0.010 0.011 0.004 0.004 0.010 0.010
d, -4.636 -9.252 -9.533 -9.212 -9.517 -9.744 -10. 600 ~11.160
d, -4.636 -9.252 -9.533 -9.212 -9.517 -9.744 -10.600 -11.160
d, -4.636 -2.543 -2.753 -9.212 -2.570 -2.625 -2.703 -2.790
d, -7.278 -2.543 -2.753 2.029 -2.570 -2.625 -2.703 -2.790
[d] - -0.728 - 2.457 4.314 - - 7.160

hing - FIERBAL ARG )y - SRR ARG, dy ,d, o dy 24 X EIEDIRE B IR 5 [ d ] - ZIER BIPRS00 .

h%,g : Maijor gene hcritability;hih :Polygene heritability;d, ,d, ,d, ,d,:
polygene.
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