4529 % 41 PN = Vol.29 No. 1
0104 2] SOYBEAN SCIENCE Feb. 2010

i 3 X K B 5 B an 7 4 85 HA it i 1 45 E AN LI

IEHBE L, ZH
(RESTA A KTEIRFET A EL B P 4 570 T QU T A 520 % TE05 T 210095 )

& E: LUK S E AR RS, PN LA B AT 48 7 I as L AR SR s, DI Ry i 5 78 o B At A T A
SRR E HUE m BT 15 EY 350 (5 K EH BT AN, DA X S 350 R 2w fa b5, 45 &t i Ak gk 4t
REMXFER WM R O EEAR A E . 45 R AP 2o R HE R IR R ] DA s e K
SRR IR . U R R R T T R R AT AR S AR SR AR R 4. 8% ~212.0% , T B
TEET AW R M S A XIS R P2 Pk DRSS, LS REE T
21.24% , it #EtEAR S oE 5 U H A R EE s X T 56 T R U BRAR R 45 M X BIFEAE T SR, LR VLR
AAXFELZZ s N S A IR R Lt 7 4 1 1 2, 36 15 3R PEFp T R R R BB 16 23 (R 493 -1 B 2 5
RS P REAL 1B 25 5 10 54 (03 I A1 e ot b Sife ELA B M T 1 Ay S AR 90 i o i 355 75 R ) P T 2l

SEHRER) RN LA S 5 TS 1 5 A AR R

hE 5 FES:.S565.1 SCERFRIRAD A NEHS:1000-9841(2010)01-0001-06

Evaluation and Identification of Elite Germplasm with Submergence Tolerance
at Seedling Stage of Soybean Cultivars Released in Asia
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(Soybean Research Institute , Nanjing Agricultural University, National Center for Soybean Improvement, National Key Laboratory for Crop Genetics and
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Abstract ; Flooding is one of the most frequent climate disasters in eastern and southern Asia. Development of cultivars toler-
ant to submergence is an effective way to avoid the threat of flooding to soybean production. The objectives of the present
study were to evaluate the submergence tolerance of young seedlings of released cultivar populations from different Asian re-
glons , to reveal their genetic variation,and to identify elite germplasm with submergence tolerance for breeding purpose. The
350 released cultivars from Huang Huai valleys and Southern China,as well as other 15 Asian countries were sampled and
tested in pot experiment at young seedling stage under artificial flooding condition. The relative death rate was used as major
indicator with relative yellowing rate and relative withering rate as reference indicators. The results showed that the indicator
system was effective in evaluating the submergence tolerance at young seedling stage of soybean. There existed great genetic
variation of submergence tolerance in the Asian soybean cultivar population with relative death rate varying from 4. 8% to
212.0% . In each eco- region,i. e. Huang- Huai valleys, Southern China,East Asia,Southeast Asia and South Asia,the rela-
tive death rate of the cultivars distributed as a similar single peak curve with genetic coefficient of variation more than
21.24% ,especially in Huang- Huai valleys with its range covering the whole population. There exist elite tolerant materials
in each eco-region, especially in Shandong and Jiangsu Provinces,and seven,four,one,one and two in a total of 15 most tol-
erant materials were selected from the respective eco-regions. Among them,some selected tolerant cultivars have their toler-
ance inherited from the tolerant parents, Juxuan 23 ,Nannong 493-1,Qiandou No. 2, after tracing their pedigree ;the four se-
lected exotic tolerant cultivars are characterized with resistance to some diseases , therefore , could be used as elite parents for
broadening genetic bases in breeding for submergence tolerance in China.
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Table 1  Seedling death rate of eight common checks
in each experimental group/%
LK Group
XA WU 2t I Hadt
Name of check First Second Third Fourth
group group group group
PI342618B 7.5 9.6 21.3 31.7
ME1S
17.5 15.0 24.2 31.7
Kefeng No. 1
PI326582B 2.5 10.8 17.1 35.0
Centennial 60.0 53.8 55.8 43.3
N23512 87.5 80.4 77.5 98.3
9 =]
BT AR 87.5 79.6 84.6 9.7
Jixichangliheidou
A 1138-2
76.7 86.3 75.8 68.3
Nannongl138-2
P
B 81.7 95.8 62.1 95.0
Tongyuqingmodou
)
I 52.6 53.9 52.3 62.5
Mean
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Table 2 Genetic variation of three submergence- tolerant traits in Asia released soybean populations
LSRN £ FIEMSERA PEEE P EE IR FN:ERI2 R &it
Trait Statistics CAP HH SC EA SEA SA Total
FAXTFE T AR5 Range 21.8~176.9 4.8 ~212.0 22.1~210.529.3 ~160.024.0 ~160.024.0 ~160.0 4.8 ~212.0
Relative death rate SEIEL Mean 101.0 104.9 108.3 127.3 114 113.7 109.8
(RDR) /% AL S R GCV 25.64 32.76 21.24 25.9 30.44 33.19 35.4
X 4R AR 1iE Range 21.6 ~203.0 7.8 ~194.5 24.0~204.053.9~119.737.9~119.737.9 ~119.7 7.8 ~204.0
Relative yellowing rate SEIEL Mean 121.8 123.4 132.5 104.4 93.7 98.5 116.6
(RYR)/% AL F R 5 GCV 25.64 28.91 24.13 14.15 24.01 21.63 35.3
X ER AR Range 39.2~209.6 9.3 ~214.0 33.5~212.553.8 ~115.434.6 ~115.432.7 ~115.4 9.3 ~214.0
Relative withering rate SEEL Mean 126.6 135.2 138.5 98.2 86 87.3 120.0
(RWR) /% BB R R GCV 32.68 30.87 28.12 13.49 24.55 24.91 31.52

CAP: Chinese ancestral parents; HH: Huang- Huai Valleys;SC: Southern China;SEA ;Southeast Asia;EA ;East Asia;SA:South Asia. GCV ; Genetic

coefficient of variation. The same is for later tables.
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Table 3  Results of evaluation of submergence tolerance of Asian soybean cultivars

2 5] X FE B 2R HH SC SEA EA SA &1l Total
Grade RDR% No. % No. % No. % No. % No. % No. %
1 & T Highly tolerant 0 0 0 0 0 0 0 0 0 0 0 0 0
2 Tiif ¥t Tolerant 0~37.0 7 4.9 4 4.0 1 2.1 1 4.3 2 5.4 15 4.3
3 it Less tolerant 37.0 ~74.0 29 201 20 202 7 149 0 0 5 13.5 6l 17.4
4 T Intermediate 74.0 ~111.0 43 299 36 36.4 12 255 7 304 9 243 107 30.6
5 BERTiH S Less sensitive 111.0~148.0 34 23.6 17 17.2 14 29.8 5 21.7 9 243 79  22.6
6 AIiE Sensitive 148.0~185.0 21 146 19 19.2 13 27.7 10 43.5 12 32,4 75 21.4
7 MR ANTiT#E Highly sensitive >185.5 10 6.9 3 3.0 0 0 0 0 0 0 13 3.7
A1 Total 144 100.0 99 100.0 47 100.0 23 100.0 37 100.0 350  100.0
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Table 4 Selected elite soybean accessions tolerant to submergence

A U RHRIERTRE ARG MXEER R UM AHXIIEETR AHXS ARG XS R R
Cultivar Source area  RDR/% RYR/% RWR/ % Cultivar Source area RDR/ % RYR/% RWR/ %

FFEE 11 IIFS Bg2y Gt

4.8 7.8 9.3 e i 24.6 2.1 33.5
Qihuangl 1 Shangdong Qiandou 2 Guizhou
i %N A TR 7 7209 T

21.8 21.6 39.2 28.9 39.9 57.0
Lichengxiaoliqiing  Shangdong Su7209 Jiangsu
HE20 1L7g 75 73-1 LI
2 23.5 31.2 48.6 35.7 63.3 82.5
Jindou20 Shanxi Su73-1 Jiangsu
k23 ITE:R R
s R 26.8 25.1 41.4 PI247679 I 24 59.9 50.0
Juxuan23 Shangdong Philippines
agls 7R AFF

30.4 45.3 52.1 P1481679 24 37.9 32.7
Ludoul Shangdong Bhutan
#®EH8 5 7L 21)} 5

31.4 37.5 55.8 PI165524 26.7 39.9 40.4
Xudou8 Jiangsu India
Fr#E 27 ITER [

34.7 30.0 32.1 P1509106 29.3 53.9 53.8
Qihuang27 Shangdong South Korea
FEAR 493-1 VLI

22.1 32.7 39.2
NN 493-1 Jiangsu

RD: Relative death rate; RL:Relative green-lost rate; RW ; Relative wilting rate.
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