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EVALUATION, ECO-REGION CHARACTERIZATION AND ELITE GERMPALSM IDENTIFICATION
OF SUBMERGENCE TOLERANCE AT SEEDLING STAGE IN WILD AND CULTIVATED SOYBEANS

WANG Fang,ZHAO Tuan-jie, GAI Jun-yi

(Soybean Research Institute/ Nanjing Agricultural University/ National Center for Soybean Improvement/National Key
Laboratory for Crop Genetics and Germplasm Enhancement , Nanjing 210095 )

Abstract Identification of germplasm with flooding tolerance is a basic work in breeding for tolerance in
soybean. There are two facets in flooding tolerance,i. e. tolerance to soil waterlogging and tolerance to
submergence. The objective of the present research was to establish an evaluation system for submergence
tolerance of soybeans at seedling stage and then use it to evaluate the germplasm accessions from different
eco-regions and screen for elite accessions highly tolerant to submergence at seedling stage for breeding
programs. The cultivated soybean ( Glycine max(L. ) Merr. ) and annual wild soybean ( Glycine soja Sieb
& Zucc. )accessions from different eco-regions were sampled and used in this experiment. The submer-

gence experiment of soybean was carried out at seedling stage with artificial flooding in pot experiment un-
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der randomized complete blocks design. The relative death percentage was used as tolerance index. There

were significantly genetic differences both among the genotypes of wild and cultivated soybean. The fre-

quency of highly tolerant wild soybean was slightly more than that of cultivated soybean,but most part of

both cultivated and wild soybean was intermediate and less sensitive to submergence. There existed cer-

tain amount of variation of submergence tolerance both within and among eco-regions in G. soja,while in

G. max the among eco-region variation was smaller than the within eco-region variation , of which the CV

values were all more than 30.0% . There showed a weak correlation between submergence tolerance and

some traits , including geographical latitude, seed coat color, 100-seed weight, maturity date, and fat con-

tent. Eleven elite accessions with high tolerance to submergence,including eight G. soja accessions and
three G. max accessions, such as N24835. 0, N24850. 0, N23444. 0, N04974. 1 were identified and se-

lected , which will be important sources for future submergence tolerance breeding programs.
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Table 1

Death rate of eight common checks in each experiment (% )

IR Tested group

Xof B 42 B —
Name of check 514t

First group (65)

H2 4t %34t
Second group (254) Third group (255)

55441t
Fourth group (175)

PI1342618B 0 85.0 96.7 73.3
PI326582B 0 96.7 100.0 86. 1
B34 1 5 Kefeng No. 1 0 93.3 0 55.1
Centennial 86.7 95.0 100.0 100.0
N23512 71.7 100.0 76.7 100.0
P4 11382 Nannong 1138-2 58.3 100.0 46.7 100.0
BT & & Tongyugingmoshidou 100.0 100.0 100.0 100.0
X 79K & Jisichanglidou 98.3 100.0 100.0 100.0
SE-34 Mean 51.9 96.2 77.5 89.3
FES N AR,  In parentheses is number of materials tested.
£2 KPR SRR S
Table 2 Classification of submergence tolerance in soybean and identification of germplasms
25 5] FASTFER (% ) F R G max WHF G. soja A1t Total
Grade Relative death rate 3% No. % 13 %k No. % 3% No. %
1 & T Highly tolerant 0 8 1.5 3 1.5 11 1.5
2 Tt Tolerant 0~37.0 19 3.5 11 5.4 30 4.0
3 15 Less tolerant 37.0~74.0 41 7.5 11 5.4 52 7.04
4 T Intermediate 74.0 ~111.0 217 39.8 91 44.6 308 41.1
5 BT S Less sensitive 111.0 ~148.0 195 35.8 83 40.6 278 37.1
6 ANTit ¥ Sensitive 148.0 ~185.0 22 4.0 2 1.0 24 3.2
7 B AT s Highly sensitive >185.0 43 7.9 3 1.5 46 6.1
L3+ Total 545 100.0 204 100.0 749 100.0
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Table 3 Distribution and genetic variation of submergence tolerance grade of wild and

cultivated soybean in different eco-regions of China

) AKX 259 A% Grade , Number g FHXTFE % Relative death rate/%
Species  Eco-region 1% 2 %% 34 45 5% 6 % 7 % No. 50E Range -3 Mean  CV/%
B LR I 1 6 5 42 7 1 62 0~159.3 92.3 36.0
G. soja I 3 16 34 53 40.7 ~128.2 114.1 17.8

i} 3 10 33 46 6.4 ~133.3 108.9 26.1

\Y 2 3 14 4 1 3 27 7.4 ~207.4 106. 1 43.5

A 2 2 4 93.6 ~112.4 103.8 9.6

4% Country 1 11 11 84 80 2 3 192 0~207.4 104.5 30.6

SRR I 1 2 16 23 1 51 0~222.2 126.2 35.1
G. max I 3 4 12 61 55 5 12 152 0~214.8 112.0 34.5
i} 1 3 4 38 37 3 91 0~222.2 112.5 33.2

I\ 1 4 8 42 26 2 3 86 0~207.4 103.2 35.3

\% 2 2 20 10 2 1 37 3.7~207.4 107.8 32.1

VI 2 1 5 18 16 42 0~137.0 97.2 33.6

4H Country 8 14 33 195 167 13 29 459 0~222.2 110.3 34.8
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Table 4  Correlation between submergence tolerance and geographical latitude , quality , morphological , agronomic traits

Yk PR PiREN INES HEH I AHH/d HARLE/ g g/ %
Species Latitude(°N)  Flower color  Seed coat color Pubescence density — Seed shape Maturity date 100-seed weight  Fat content
A o 0.194* 0.085 0.070 -0.086 -0.226 " -0.211°*
G. soja (195) (122) (122) (122) (122) (122)
Al -0.159* -0.084 0.155* -0.029 -0.042 -0.180 " -0.278* -0.169 **
G. max (499) (217) (217) (442) (489) (217) (217) (217)

w x FOR I (P <0.01) . HEINA R
2.4 REMEHFRMRIGE

TR AR [ A Y Frg R 35 9 TR i s v e o o (3
2) LG 11 £ v B T s R S P ST, A X A 1 R
Bk 0, AZERY 11 e 5 Fh B AL 4E 8 4y Rk 35 AN 3
YRR TEL R 5. LT R RS XIEAA AL
MR b E N EA 9 By, ok A T 1 IX (2
3) X (3 43) X (1 ) JIVIX (2 £53) FIVIIX (1
93) 52 43 E AR RL 533 & N24835.0( 3k H USSR) |
N24850. 0( 3k |4 USSR) . 41k} N24835.0 N24850. 0
(2555 25 3 5 2003 4F B RVTIHK K, 4 6 B2
140 Z2A~/ N 7K 38 Ji5 10 445 SR — 23, U0 BH 3 7 40 A

# s stands for significant difference at p <0.01. In parentheses is number of materials.
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Table 5 Selected specific elite accessions

Wk TR B E 3 A X Wk R B P30 A X
Species Name Origin Eco-region Species Name Origin Eco-region
B A= N24835.0 USSR FeHn N24596.0 SEIpVT. Heilongjiang I
G. soja N24850.0 USSR _ G. max N23613.0 #F Hunan 1\%

N23444.0 K Jilin I N21043.0 VLY Jiangxi I
Fh 3R N04974. 1 LA Beijing I N05193.0 114 Shandong 1
G. max N04268.0 ] 78 Guangxi Vi N08673. 1 2 Yunnan Vi
N23599.0 Vg Henan I

R R AT E T R 0,
3 $he
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Gk NS I A S G TN T VA D AR AT A e e 8
UKL, AR A SN2 3 o SR R H 73

The relative death rate of the materials in the table is all 0.
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