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Evaluation for Salt Tolerance in Soybean
Cultivars( Glycine max L. Merrill )
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(Institute of Crop Sciences,Chinese Academy of Agricultural Sciences , Beijing 100081 )

Abstract: Seven hundred and ninety-three soybean varieties were evaluated for salt tolerance during the germi-
nation , seedling stage ,and later growth. Among tested varieties, 117 and 41 with salt tolerance( Grade 1 and 2 ) were i-
dentified at the germination stage and the seedling stage respectively. Two hundreds and eighty soybean varieties were
evaluated for salt tolerance in the whole growing season in 2009 and 2010 ,and 35 varieties were more salt tolerant than
salt-tolerant control soybeans in two years. Three varieties, WDD1812, Jindou 23, and Jinyi 38 showed high salt toler-
ance at the germination stage and the seedling stage. Besides these two stages, Jindou 23 was more salt tolerant than
the control soybeans in the whole growing season. Besides the slat tolerance,some varieties,such as Jindou 23, Jinyi
38 ,Zhonghuang 13, Xindadou 1, Shandou 125, Dongnong 46, Dongda 1,and Hefeng 38 were high yield and quality.
The excellent salt-tolerant germplasm resources screened in this study provide the genetic materials for soybean breed-
ing to improve salt tolerance. This paper described the methods and index of evaluation for salt tolerance in the whole
growing season ,providing the basis for standard method of evaluation of salt tolerance in soybean.
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Fig.1 Evaluation of salt tolerance at

the germination stage
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Table 1 The classification standard of seedling after
salt treatment
25 Grade SPARME Grading standard
0 AERIER, o2 ERER
1 ARIATES A DI R AR 8 s R A
2 ARIEA RN A 3 gkt
3 ARz A 2 skt
4 FEESZE U 1 gt s AL RS
5 TR FE B 45 A8 T

x2 KEFHIFIE AW SRR
Table 2 Grade standard of salt tolerance at the germina-

tion stage and the seedling stage in soybean

25 fifEhtE  ZEHIMXTERER (%) WEHRFERE(%)
Grade Salt tolerance Relative salt harm rate Salt harm index

1 e 0~20.0 0~20.0

2 [[EN 20. 1 ~40.0 20.1 ~40.0

3 rh i 40.1 ~60. 0 40.1 ~60.0

4 TR 60.1 ~80.0 60.1 ~80.0

5 1o Je 80. 1 ~100. 0 80. 1 ~100. 0

GIC LSRR (it R E S e R R U e 57/ b U VA
i, PRI AR
x3 ZFHAmEmM

Table 3 Salt tolerant varieties at the germination stage
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L B MR SRR 1.2 F5 002 ARSI
(TS PR IR, R 4 A SR -3 R BIUE ., AH
XFiERFEEOR T 1 BIIA A 32t A 09 i 32k P A0 T %8
Y TN & LN

2 FRE5HMH

2.1 KREFHMEREDH

2002 — 2005 4F5E M, T 793 43 KB AR ) 2 1
i SRt %, Pt SR 1 B SRR 20 4 2
97 1y 3 94231 1 4 9328 4y 5 4117 1y, 0515
W MBI 2.52% (12.23% .29.13% 41.36% .
14.75% . 0B 2 B0 B8R 28 3 5 R i a0 A 3 &
ZERAH S, Pearson A1 R BN 0.375, &
REI L K (P <0.01), BB 2% A bl A 7E
A AL B SRS W R ZE R G XA Kk
ZEREE M OCOC R . K ZF W 3k 1 AR X 1
T LA E BIWE AR SRR (L A2 Z) 117 iy
(£3),

AP 24 FK [LERNEE LY S [EE & AP FR [EE & AR FR [EE &
Variety Salt-tolerance grade|Variety Salt-tolerance grade|Variety Salt-tolerance grade|Variety Salt-tolerance grade
164-1061 1 SRF100 2 185-2352 2 173-879 2
#E 9912 1 B 28 2 TD-14 2 7651-1 2
BRE 125 1 HF93-035 2 WDD1815 2 169-3207 2
Grahite 1 WDD1778 2 @yl s 2 MEE 21 5 2
01-29 1 WDD1834 2 P1437654 2 #9404 2
8588 1 1.81-4420 2 (L) 2 HRE T 5 2
Hartwig x & 1267 1 MEH 268 2 ZEH8 Y 2 OAC Vision 2
g 13 5 1 NE3399 2 e 2 L HF A YDD722 2
Du you kong 1 7R 9708 2 Jugk 30 2 MHED 18 5 2
1.73-54 1 W 58 2 W85 2 WDD1746 2
Jang Yeob Kong 1 227 2 #3430 2 OAC Walton 2
MRS 1 JLAe 26 2 Titan 2 Hartwig x & 1261 2
Clark 1 Haroson 2 HR 135 2 W5 1099 2
B4 1 W35 2 BEAS 2 M3992008857 2
WMRE 15 1 (4= 2 WDD1756 2 ma25 2
WDD1973 1 OAC Stratford 2 RAZ 66-22 2 WDD2011 2
WA 10 5 1 23 2 WeH 35 2 WDD1978 2
HF01-11 1 s 30 & 2 g 2 W 12-2,3 2
pi[1$7 223 4 1 1.89-2435 2 1.74-836 2 FHH 69 5 2
LIRY 1 JLH 2 P1486355 2 M38788861 2
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w2 FR [EERNEE AP 24 K [EE & AR A FR [EE & AR 2 FR [EEEE 5
Variety Salt-tolerance grade|Variety Salt-tolerance grade|Variety Salt-tolerance grade|Variety Salt-tolerance grade
i 38 5 2 YrE 65 2 WHE3 5 2 #97210-6 2
WDD1812 2 HH 685 2 (oA 2 M4174008828 2
HHE23 2 Mustang 2 agns 2 02V793-97 2
¥ 00-08 2 LN89-5717 2 BORE 2 Baeun kong 2
Bk 157 2 KT 2 HH 2 TR 2
MN1900 2 1.590-1920 2 g 27 2 02V788-92 2
1.80-5427 2 BAT 2 Williams 2 02V853-57 2
#9910 2 Croton319 2 92116 2 8693446N00013 2
WDD1752 2 H: 199 2 €992 2 Hartwig x % 1267 2
WDD1857 2

2.2 KEEBmEESS

2004 — 2005 4E5E T 586 5y K& A A v 35
Mt Eh e e PR 1 G0 Rl 7 13 2 9% 34 14,
3 9% 128 145 4 90229 15y 5 9% 188 4y, 433l o S 5
i 1.19% 5. 80% 21. 84% 39. 08% F1 32. 08% .

B LLBIRAN (T% ) o [T 3R 1 2080 af i, 67
FRBOV AT B AN TR, Sy FCiin £ 7 o 77 70 25 57
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Table 4 Salt tolerant varieties at the seedling stage
LIRS [EDELEAE w2 FR [GEDETS i AP 24 FK [GEET AP FR [EEDEST
Variety Salt-tolerance grade| Variety Salt-tolerance grade| Variety Salt-tolerance grade| Variety Salt-tolerance grade
Dekabig 1 Wi 36 2 G 18 2 WDD2150 2
A-100 1 Anand 2 2419 2 9204-1221 2
R4 46 1 bk 4= 2 L& 203 2 YrE 59 2
AR—%5 1 Kottman 2 WDD1799 2 HET S 2
& 38 1 20 2 1 9902 2 WDD 1776 2
Stout 1 s 57 2 Kwan gan kong 2 WDD1936 2
Tiffin 1 Wit 37 2 1.72-1853 2 HAN3 5 2
it 38 & 2 9613-112 2 WE 55 2 WDD268 2
WDD1812 2 L76-1010 2 WDD1923 2 Deka fast 2
W23 2 Strong 2 HS93-4118 2 T 8880 2
B 45 2

2.3 KXESLEFHMEEST

A3 FE 2009 4E AT 2010 4E5E 58 T 280 )y K&
A ERN 2 WEE MY E., A2EF
S0 TS R 2 v, R A X TS 6 4 A5k i o
Py i ER A ARG TR ERHE HOR T 1 B I
(R TR R PR O %o B, s b i ol BF 5 e 0, 2R 4
JR it b 5 i R RROAE B R R TR AR

PARRIEE R EE | R A5 MR 32 E 5
AR 810180 s R AT LA R T £ TR R
P, AR BRRE S 25 G S i S MR iy A= )
R EE R Ry A R T R 1 4 4 B IR
7E 2009 4EF1 2010 4F 43 545 T 8 A, A8 X 1 35 75
O A Wi S H 2 ) R 3 1 3 A
IAHC G R (K5) .
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Table 5 The correlation analysis of relative salt-tolerance index ( RSTI) and biomass as well as grain weight
2009 4E In 2009 2010 4F In 2010
ek A Wy ik AR R T R 2K TR AR X R4 A A R T £ A R AR X R4 2K
Tt RSTI of biomass RSTI of grain weight RSTI of biomass RSTI of grain weight
HHCHE pfH AR pfH FHIEPE pfa AHIPE pfE
Pearson p-value Pearson p-value Pearson p-value Pearson p-value
2009 A=t 0. 999 ** 0 0.088 * 0. 020 0.175* 5.1x10°¢ 0.105* 0. 006
2009 FRiE 0.076 " 0. 044 0.913* 5.7 x10°7 0.370* 4.0x107% 0.377* 5.7x10°%
2010 A=Y 0.154* 6.4 x107° 0.508 ** 4.3x10°% 0.812* 2.3x10°1%8 0.531* 5.9 x10°%
2010 FRiE 0.120* 0. 002 0. 629 ** 6.3x10°7 0. 698 ** L.1x10°% 0. 694 ** 4.0x10°Y

2009 4F A= 494 R R G TR £R 48 BOR T 1Y il
A 75 A4, TR AT ER B T 1 R
51 4~,2010 4E50 51102 203 A4S0 189 4, 3% 2 MR
(RN R 46 O R T 1 89 SRR AE 2009 4E A 42
A~.2010 44 173 A, 10 2 AR B A X i 18 K
TE2 R T 1 I AA 35 (K 6), XL,
FEEREI M AR N A F A AR YR R E
Hpes T ER Al X6 BE L AR EL 2009 451 2010 4F %
—F((£6), EIK 2009 FH12010 AP (r =

Fo6 £HEFHIM AT

Table 6 Salt tolerant varieties in the whole growing season

0.468,P <0.01) LA} 2 4EMFHRiH (r=0.294,P <
0. 01 ) A4 AH X Tiif £k 5 $i 2 8] 35 3] 7 B f 2 A0 G ¢
2 IR AN [ it b 22 [) G T 8 5 5000 A+ 6 R
INZAFAR LA, (R A X B AE 2 4T (] 22 S )
K, BN, 7E 2010 4 2 A HRAR X Eh 18 B0k
T 1 WA 189 />, MHE 2009 4 HA 42 4>, HiX
42 R 7T ASNEIETE 189 N2, BT LI 154
ANEHFILE 2009 AT AR S A2 R AE X T 0T R ) A i R
n A

XTI ELHE£L Salt-tolerance index

LLYL P

RN £ H5 4L Salt-tolerance index

LLYL i

2009 4 2010 4 2009 4 2010 4F
Variety Variety
EX7/pi T Y FHIE EX7/p FHIE E7/R FRIE

H6686RR 1.79 1.37 2.66 3.14 gt 34 1.22 1.54 1.65 1.43
95-5383 1.51 1. 50 3.38 2.58 HS93-4118 1.21 1.21 2.21 3.85
1.80-5427 1.48 1.49 2.55 2.63 FEHS 5 1.21 2.40 1.96 2.25
183-4744 1.48 1. 40 1.29 1.44 520 1.20 1.32 1.50 2.15
#9404 1. 40 1. 14 2.55 2.23 W27 1. 19 1. 16 1.83 1.36
#H 8% 1.33 1.86 2.45 3.93 #9405 1.17 1.08 2.64 1.97
Pl486355 1.30 1.31 3.08 1.03 35 1.17 1.02 2.40 1. 69
HE1S 1.29 1.18 2.16 2.14 £ 9902 1.17 1.04 1.91 1.79
#59525-8 1.26 1.32 2.58 2.40 agry 1.16 1.23 2.12 1.07
£ 98120-1 1.25 1.47 2.28 1.11 LT 1.15 1.04 2.49 1.74
Hartwig x %% 1265 1.08 1.79 1.52 1.81 Williams 1.15 1.01 2.58 3.15
/AT 1.25 1.18 1.84 2. 06 K KL 1.13 1.04 1.72 1.14
PI548402 Peking 1.24 1. 06 1.76 2.56 #9401 1.13 1.15 2.31 2. 14
HE23 1.23 1.36 2.32 1.31 L5 16 1.08 1.01 1.50 1.59
TN4-94 1.23 1.09 2.17 2.05 YrE. 58 1.03 1.27 1.15 1.14
5 1099 1.22 1. 14 2.06 2.15 #5 98005 1.01 1.04 2.28 2.03
WE A 1.22 1.30 2.29 2.12 i 14 1.01 1.05 1.88 1.96
NE3400 1.22 1.14 2.83 1.71

2.4 REFH HHS5LEFHMEERLLE
AR R 1) R G R e ZE T R R (1 2R
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