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Evaluation of Salt Tolerance in 60 Soybean Germplasm Resources at Seedling
Stage

HAN Dai', SHI Xiaolei’, DING Sunlei*, ZHANG Jinbo’, YAN Yongliang

(1. Agricultural College of Xinjiang Agricultural University/Key Laboratory of Agricultural Biotechnology, Urumqi 830052, China; 2. Institute of Crop
Germplasm Resources, Xinjiang Academy of Agricultural Sciences, Urumqi 830091, China)

Abstract: In order to explore salt-tolerant germplasm resources in soybean germplasm resources, select the germplasm
resources with strong salt tolerance, and provide excellent parents for the breeding of soybean salt-tolerant varieties, in this
study, 60 soybean germplasm resources from Heilongjiang, Jilin and Japan were selected. Salt tolerance at seedling stage was
evaluated by using 1.500% NaCl solution to simulate salt stress environment. Nine traits including leaf length, leaf width,
leaf stalk length, plant height, stem diameter, number of stem nodes, number of branches, plant fresh weight and plant dry
weight were determined. Salt tolerance of soybean seedling was evaluated by membership function, principal component
analysis and cluster analysis. The results showed that the measured values of each index decreased significantly under salt
stress, and the correlation between each index was extremely significant or significant. Salt tolerance was evaluated by
membership function method, and it was found that salt tolerance of different soybean varieties showed great differences.
Among the 60 soybean varieties, 12 were salt tolerant, 24 were medium salt tolerant, 16 were salt sensitive and 8 were salt
intolerant. The nine characters could be integrated into three principal components, representing leaf factor, elongation factor
and biomass factor, which could explain 67.430% of phenotypic variation. According to the strength of salt tolerance, the 60
materials could be divided into 4 categories. The first category was salt-tolerant varieties (12 copies) , the second category was
medium salt-tolerant varieties (24 copies) , the third category was sensitive varieties (16 copies) , and the fourth category was
intolerant varieties (8 copies). Dongnong 56, Jiashi D and Heinong 63 showed strong salt tolerance. The leaf length,
branches number and aboveground dry weight could be used as important indexes for screening and evaluation of salt tolerance
of soybean.

Keywords : soybean; seedling stage; salt tolerance; membership function analysis
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Table 1 Materials and survival rates of surviving varieties BAL.%
At FERTES LY FERTES At P At FERTES
Variety Survival rate Variety Survival rate Variety Survival rate Variety Survival rate

HH 89 2410 HRE2 5 WA 202

60 20 60 40
Giyu 89 Suinong 10 Jidadou 2 Giyu 202
=11 A 41 A7t 101 AR 25

20 20 40 40
Beifeng 11 Suinong 41 Dongsheng 101 Dongsheng 25
&35 JLE 53 Ak 63 A 63

20 60 60 40
Hefeng 35 Beidou 53 Dongnong 63 Heinong 63
R 101 HA 56 /A 92 e 38

20 80 80 20
Heisheng 101 Dongnong 56 Henong 92 Suinong 38
R A 22 BNKRE S JeE37

80 20 20 20
Tokachi-Nagaha Dongsheng 22 Suixiaolidou 1 Beidou 37
A 424 HH T2 RS 5 HH 93

100 100 60 40
Dongnong 42A Giyu 72 Dongsheng 5 Giyu 93
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R1(%)
i FERTES Y FERTES At FERTES i FERTES
Variety Survival rate Variety Survival rate Variety Survival rate Variety Survival rate

HH 63 BHRE 25 R 52 ES 2]

80 60 40 20
Giyu 63 Suiwuxingdou 2 Heinong 52 Haojiang 1
#Es1 #E39 WET 5 RE1T

100 60 60 40
Hefeng 51 Hefeng 39 Hefeng 7 Dongsheng 17
WA 109 RAE12 A 55 R 50

60 40 60 80
Giyu 109 Dongsheng 12 Dongnong 55 Heihe 50
HART0 AR 23 R 44 Jute 26

40 20 40 40
Henong 70 Dongsheng 23 Heinong 44 Jiunong 26
Jegiut 5 Jez 31 Jb5i 26 KTH9 %=

20 100 20 20
Beijiangjiu 1 Beidou 31 Beidou 26 Dongsheng 9
A 43 ik 67 R%35 A 60

40 100 100 60
Heinong 43 Henong 67 Kenjian 35 Dongnong 60
LD 24 30 k4 JeE 38

40 20 80 60
Jiashi D Suinong 30 Dongnong 47 Beidou 38
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Table 2 Phenotypic variation of soybean germplasm resources under NaCl stress

I i N - )
S RN MEE o MAEREE ke EFFER s OB M ERTEETE M EE T
e tem
Leaf ~ Width of  Petiole Plant Stem Branches  Fresh weight of ~ Dry weight of
Item nodes
length leaf length height  diameter number above ground above ground
number
NaCl Jift HRRAE Max. 8.25  4.55 12.57 34.00 0.41 9.00 6.50 88.97 4.27
NaCl stress #¢/IME Min. 2.25 2.02 3.10 15.00 0.23 2.50 2.00 14.04 0.43
PI{H Mean 5.99 2.88 8.86 24.14 0.32 7.09 4.79 40.41 1.81
brifE2E SD 1.08 0.62 1.83 4.13 0.04 1.06 0.89 16.27 0.86
LRFECY 018 0.22 0.21 0.17 0.12 0.15 0.19 0.40 0.47
Xt iR e K AE Max. 10.15 5.22 15.00 38.50 0.57 9.67 8.00 91.44 6.11
Control #¢/IME Min. 5.15 2.40 6.87 18.83 0.24 6.33 3.33 25.84 1.22
¥I{A Mean 7.03 3.51 11.27 29.47 0.39 8.15 5.90 55.68 3.08
brifE2E SD 1.02 0.77 1.89 4.41 0.07 0.87 0.93 16.27 1.05
WERARECY  0.14  0.21 0.17 0.15 0.17 0.11 0.16 0.29 0.34
B ARk P Average -1.04 -0.63  -2.41  -5.33 -0.07 -1.06 ~—1.11 ~15.27 -1.27
Comparison
. 5 RECV 0.04 0.01 0.04 0.02 -0.05 0.04 0.03 0.11 0.13
with the control
x3 BiEAR NEIEE
Table 3 Declines of each index BN %
. . " Lo MR
. RN MIE o MR bke EFFEAR ETHR MR ] Ho BRI
m A Fresh weight
Leaf Width of  Petiole Plant Stem Stem nodes  Branches Dry weight of
Variety of above
length leaf length height  diameter number number above ground
ground
A 89 Giyu 89 23.81 27.40 18.32 30.71 35.59 4.55 5.26 48.54 45.66
4t 11 Beifeng 11 1.98 1.92 29.69 10. 67 21.62 60.53 68.42 16.88 15.41
4F 35 Hefeng 35 0.93 6.02 6.90 12. 14 10.28 4.55 10. 00 12.41 23.52
7 101 Heisheng 101 5.69 43.34 16.74 12.03 8.54 5.26 7.69 16.50 53.47
[ E4 1 Tokachi-Nagaha 0.23 8.88 7.63 6.38 36.94 7.14 20.00 14.85 38.02
ZR4K 42 A Dongnong 42A 2.68 4.72 6.30 2.75 38.31 18.52 31.82 7.66 20.45
#H A 63 Giyu 63 8.52 12.84 27.09 1.99 27.27 17.39 5.88 13.58 29.59
43 51 Hefeng 51 18.30 1.08 23.60 5.30 10.89 5.26 6.25 13.11 17.37
#HE 109 Giyu 109 18.95 1.27 15.97 18.06 2.22 4.76 26.32 2.48 61.30
£4% 70 Henong 70 4.94 2.30 1.75 4.42 15.06 7.14 25.00 49.33 33.61
JLHEEIL 1 5 Beijiangjiu 1 26.65 20.78 27.08 24.88 2.70 15.38 15.00 48.10 26.24
S 43 Heinong 43 4.08 16.95 35.36 21.33 3.67 9.09 16.67 34.26 56.83
AEIR D Jiashi D 13.09 32.27 16.03 31.00 33.57 3.85 5.88 3.36 24.66
274 10 Suinong 10 18.18 9.05 10.54 22.81 27.21 28.00 42.86 44.09 66.67
ZZ4% 41 Suinong 41 25.19 30. 86 15.45 16.20 17.86 25.00 14.29 13.46 18.86
4t 53 Beidou 53 21.88 18.59 12.53 1.92 9.73 13.64 17.65 16. 61 35.60
#:4% 56 Dongnong 56 11.91 19.74 20. 65 1.05 18.12 12.00 15.00 2.70 2.94
7R 22 Dongsheng 22 11.74 1.05 0.14 6.59 28.00 25.00 14.29 18.26 2.99

A 72 Giyu 72 6.80 9.50 1.08 14.01 0.00 13.64 6.25 3.86 53.36
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. LIRS mE MRRRKEE BRm ZEFFEAR ZENEL R ﬂi;fﬁff H 4T
Variety Blade Width of  Petiole Plant Stem Stem nodes  Branches of above Dry weight of
length blade length height  diameter  number number sround above ground
PR 2 5 Suiwuxingdou 2 14.90 31.28 16.92 20.00 10.53 10.71 23.81 8.81 41.44
43 39 Hefeng 39 21.43 6.17 7.0  23.78 30.95 4.55 13.33 28.55 41.25
%42 12 Dongsheng 12 10.80 4.36 7.52 16.58 1.98 2.17 16.67 26.89 21.05
%4 23 Dongsheng 23 28.57 25.33 17.89 1.32 24.43 8.93 5.26 66.98 55.24
1t 31 Beidou 31 7.55 14.51 19.88 16.33 5.15 4.55 30.00 9.51 4.61
4% 67 Henong 67 19.07 23.63 25.16  28.92  35.29 28.57 31.58 65.43 76.86
224% 30 Suinong 30 3.76 23.86 13.56  26.29 6.72 14.29 31.82 29.04 38.75
FHARE 25 Jidadou 2 8.01 13.00 17.76 10. 00 7.52 4.55 6.25 23.26 44.11
47} 101 Dongsheng 101 13.43 20.30 11.55 25.00  29.29 19. 64 25.00 18.13 49.00
#4% 63 Dongnong 63 35.29 31.64 42.56 13.82 8.91 17.86 31.58 67.37 83.71
4% 92 Henong 92 17.31 2.89 18.73 16.98  20.54 12.00 22.22 33.18 41.41
2%/ 1 %5 Suixiaolidou 1 56.87 29.10 59.39  33.33 7.00 18.18 30.77 30. 54 38.76
%/E 5 5 Dongsheng 5 4.55 7.93 16.77 8.77 4.42 6.25 10. 00 39.04 58.02
M4 52 Heinong 52 1.98 0.67 22.45 5.62 9.72 4.00 2.50 22.10 31.23
WET S Hefeng 7 7.64 14.04 12.69 8.59 13.46 4.35 12.50 9.99 35.18
4% 55 Dongnong 55 5.92 11.33 15.50  29.86  26.76 19.23 22.73 1.43 30.91
4% 44 Heinong 44 19.57 28.05 32.48  40.58 5.50 22.22 32.50 45.66 58.59
1t 26 Beidou 26 19.46 37.14 7.44 15.52 18.85 12.50 6.25 9.16 38.08
B2 35 Kenjian 35 5.54 7.84 19.76  24.68 32.87 19.23 15.79 5.77 30.73
Z4% 47 Dongnong 47 16.93 12.13 16.04 2.19  36.43 11.54 11.76 47.01 70.69
T 202 Giyu 202 8.98 3.41 37.67 19.43 2.04 4.00 14.29 29.83 5.71
%/ 25 Dongsheng 25 40.79 35.40 47.69  39.38 6.60 11.36 14.29 51.39 76.00
M4 63 Heinong 63 20.65 27.06 33.56 17.01 10.23 5.56 5.26 26.26 19.23
224% 38 Suinong 38 5.09 6.13 13.93 15.12  38.73 11.11 21.05 27.07 45.70
1t 37 Beidou 37 5.80 20. 88 30.17  20.11 4.55 6.90 21.05 2.04 43.40
FHH 93 Giyu 93 24.59 29.59 44.13 26.96 5.60 12.50 8.33 22.94 35.71
2% 1 % Haojiang 1 12.93 11.40 9.18 27.87 16.67 4.00 6.25 31.78 6.31
%! 17 Dongsheng 17 7.46 10.04 27.83 25.99 15.79 8.70 10.00 58.02 74. 60
M 50 Heihe 50 16.82 21.90 37.08 12.14 12.15 7.69 12.50 13.78 44.35
JL4¢ 26 Jiunong 26 9.07 11.65 21.51 22.77  20.66 1.92 14.29 22.69 43.36
47t 9 % Dongsheng 9 7.16 6.25 15.63 13.33 9.24 12.50 20.00 47.86 60.87
%% 60 Dongnong 60 34.77 48.54 49.44  24.22 4.23 32.00 15.38 61.18 75.61
Jt . 38 Beidou 38 26.54 29.90 26.22  40.00  32.04 30.43 47.06 48.74 58.48
S Average 14.71 16. 84 20.92 17.63 16.59 12.97 18.20 27.14 40.49
2.2 BERZERBERAEST FARE BT AR S B B 45 R B AR —FL

HIER 4 AL I s AR PR 2R
b4 O L7 A B <7 oy i e T R S
WEMES EM AR ERESR, phE

MR N F-J7 R /N T AL ) J7 A BETAS [R) R
TLANRRAS AR 0 22 S 2 it A R AR T £ 3, 3085
IESIUE A0S
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Table 4 Simple variance analysis of agronomic characters of soybean germplasm resources under NaCl stress
PEIR iH R A ¥y ENE
Trait Item Square sum Degree of freedom Mean square Significance

NN £ [8] Between groups 241. 6223 51 4.7377 11.8942 2.52E-36
Blade length 20N Within group 71.6975 180 0.3983

L Total 313.3198 231
5 #H [17] Between groups 84.6938 51 1.6607 8. 1869 1.30E-26
Width of blade ZHP9 Within group 36.5117 180 0.2028

S Total 121.2055 231
AP ZH 1] Between groups 350.7979 51 6.8784 2.5716 1.92E-04
Petiole length ZHP9 Within group 171. 1857 64 2.6748

L Total 521.9835 115
7 - #1[d] Between groups 2044.7950 51 40. 0940 3.6961 5.72E07
Plant height #HPY Within group 694.2585 64 10. 8478

L Total 2739. 0540 115
EFFEHRA 0[] Between groups 0. 1989 51 0.0039 1.6329 0.0316
Stem diameter ZHP9 Within group 0.1528 64 0.0024

S Total 0.3517 115
2 20 1] Between groups 119.8136 51 2.3493 2.0268 0.0036
Stem nodes number ZHP4 Within group 76. 5000 66 1.1591

JBL Total 196.3136 117
SRR £H[A] Between groups 81.4407 51 1.5969 1.1394 0.3067
Branches number ZH P4 Within group 92.5000 66 1.4015

SSEY Total 173. 9407 117
by bR i 2] ] Between groups 32973.8700 51 646. 5464 24.3230 1.18E-27
Fresh weight of above ground ~ Z1A Within group 1727. 8140 65 26.5818

S Total 34701. 6800 116
H EERSTE 2] Between groups 85.5249 51 1.6770 2.7186 8.05E-05
Above ground dry weight £ 4 Within group 40.0952 65 0.6168

S Total 125. 6201 116

2.3 HiEtrEXMEEBEXES T
FARARAR X ELAH SR 2 M 25 R 3R W i 5

0.718; ff T 5 + 5 e i 35 15 AH 3¢, M RN
0.611(%5) .

Vi AR BE Ak e A R 0 f R 3 I M O
R E IR 0,574 ,0. 591 ,0. 404 F10. 442, 5
L ER T E WA A G MR 0,317 15 5
AT B AR o W S 2 1 A G, A 96 R 00 il o
0.470 F1 0. 416, 5 T 58 W & IEAH G, #HC RECH
0. 339 ; AR 5 5 bk A J 2 TEAH DG AH G RECH
0.399, 5 fisf 75 15 I 35 1E A0 G, A OC R B0
0.333 F10.277, 5 25FF BRI 25 R AH G, A OC R
R 0.359; FR 5 I ARG, MO R B
0. 280 5 2517 55 70 BB 38 1E AH G, MG RECH

2.4 KEMEHRENERS S

T BTAE R R B3 A F R TR R
31K 34. 866% (19.896% H 12. 667% , H: B 5T
BRFEH 67.430% , 1E55— F Ao, i A K
BRI TE B A B I e, 4 ok 0. 787,
0.749 F10.691, FIZE4 A R B 5 7848 — sy
A BCEIORT 257 B EL A 5 1 R e, 4 )k
0.830 F10. 800, AT Z& & R A K+ 7255 = FE Wi
Hp g R R LA A R R 3R e, 4 J2: 0. 557
F10.581, Al LR A EY R IR (3R 6)
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Table 5 Correlation analysis results of salt tolerance coefficients of each index
B IEPRIE L Z2 8500 (A 96 22 Correlation coefficient between salt tolerance coefficient of each index
- . . ) B 0 81155 E N k7 i
ECLA RS e MERRRCRE BREs ZEFFEAR ZETNEC R ] i
Fresh weight Dry weight
Index Leaf Width of Petiole Plant Stem Stem nodes Branches
of above of above
length leaf length height diameter number number
ground ground
RS 1
Blade length
i 0.574* " 1
Width of blade
AR 0.591** 0.470** 1
Petiole length
7 0.404%* 0.416"* 0.399** 1
Plant height
P -0.122 - -0.133  -0.359** -0.039 1
Stem diameter
ESik 0.172 0.123 0.194 0.151 0.237 1
Stem nodes number
IIAE 0.040  -0.080 0.112 0.226 0.140  0.718"* 1
Branches number
o b 7o ff 0.442** 0.227 0.333* 0.252 0.008  0.168 0.118 1
Fresh weight of above ground
Ho AR5 T 0.317*  0.339*  0.277* 0.280° -0.011  0.110 0.111 0.611"* 1

Dry weight of above ground

®6 3NEMSHFFERE. TMERRZE FHEER

Table 6 Characteristic root value, contribution rate and factor load matrix of the three principal components

F o HF# AT Factor loading
Principal component I | il
ALY Eigenvalue 3.138 1.791 1. 140
TIHkE Contribution rate/% 34.866 19. 896 12.667
ZIF BTk Cumulative contribution rate/% 34.866 54.763 67.430
K Leaf length 0.787 -0.183 -0.071
9% Width of leaf 0.691 -0.277 -0.113
4R Petiole length 0.749 -0.205 -0.350
Bk Plant height 0.642 0.033 -0.155
ZEFF 4% Stem diameter -0.166 0.554 0.463
2598 Stem nodes number 0.376 0.800 -0.226
43444 Branches number 0.280 0.830 -0.252
Ho L5 53 #£ H Fresh weight of above ground 0.653 0.041 0.557
i1 14> T Dry weight of above ground 0.628 0.000 0.581

2.5 REEHSH
ARk R 5 80 T SR AR ) o, AR D fE,
FEXHAEATHE R B SE RN 7 Fros . i Eh PEHERT 5

BT BT AR AR 56 AR D BB Ak 63 B4 101 A
A 52 HEA I 5 MR R Ak 67 A 25 b
F 11 /MR 1 SRdE T 38,
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Table 7 Values of various comprehensive indexes , membership function values,D values of comprehensive

salt tolerance evaluation and their ranking

i LA FEFR{E Comprehensive index FJE PREUE Subordinative function D{H HEF
Variety X, X, X5 Wy 198 3 D value Rank

FHHE 89 Giyu 89 1.119 -0.642 -0.793 0.636 0.491 0.462 0.551 33
Jt=F 11 Beifeng 11 -2.432 1.168 -2.746 0.000 0.891 0. 000 0.315 50
47F 35 Hefeng 35 -0.228 0.881 0.980 0.395 0.828 0.882 0.645 10
A 101 Heisheng 101 1.755 -0.751 1.181 0.750 0.467 0.930 0.686 4
T B Tokachi-Nagaha -0.091 1.308 -0.191 0.420 0.922 0. 605 0.634 12
ZRA 42A Dongnong 42A -0.315 1. 660 -1.019 0.379 1.000 0.409 0. 604 20
T H 63 Giyu 63 0.219 0.867 0.712 0.475 0.825 0.819 0.667 6
43 51 Hefeng 51 -0.426 0.734 0.896 0.359 0.795 0.862 0.613 16
FHH 109 Giyu 109 -0.765 0.081 1.167 0.299 0.651 0.927 0.548 34
4% 70 Henong 70 -1.489 0.474 1.277 0. 169 0.738 0.953 0.526 37
JL#IL 1 5 Beijiangjiu 1 -0.326 -0.917 0.258 0.377 0.431 0.711 0.463 41
A 43 Heinong 43 0.068 0.114 0.744 0.448 0.658 0.826 0.598 23
£ D Jiashi D 3.147 -0.037 —-1.242 1.000 0.625 0.356 0.740 2
224 10 Suinong 10 —1.495 -0.099 -1.261 0.168 0.611 0.352 0.361 45
224¢ 41 Suinong 41 0.653 -0.409 -1.133 0.553 0.543 0.382 0.515 38
4t 5 53 Beidou 53 0.763 0.446 0.142 0.573 0.732 0.684 0.651 9
ZR4% 56 Dongnong 56 1.657 1.047 -0.292 0.733 0.865 0.581 0.749 1
A4 22 Dongsheng 22 -0.160 1.503 -1.355 0.407 0.965 0.330 0.589 26
FHH 72 Giyu 72 -0.844 0.229 0.953 0.285 0.684 0.876 0.543 36
DIHEE 2 5 Suiwuxingdou 2 1. 400 -0.370 0.053 0.687 0.551 0.663 0.634 11
4 =F 39 Hefeng 39 -0.938 -0.233 0.035 0.268 0.582 0.658 0.456 42
754 12 Dongsheng 12 -0.645 0.205 1.477 0.320 0.678 1.000 0.582 27
77k 23 Dongsheng 23 0.712 -0.048 0.032 0.563 0.623 0.658 0.603 21
Jt5 31 Beidou 31 0.199 0.263 1.006 0.472 0.691 0.888 0.632 13
44¢ 67 Henong 67 —1.090 -0.738 -1.725 0.240 0.470 0.242 0.322 48
224¢ 30 Suinong 30 0.909 0.073 -0.107 0.599 0. 649 0.625 0.622 14
FH AR 2% Jidadou 2 -0.261 0.309 1.218 0.389 0.701 0.939 0.609 18
%7+ 101 Dongsheng 101 0.562 0.246 —1.450 0.537 0.688 0.307 0.544 35
ZR4% 63 Dongnong 63 -1.172 -2.071 0.697 0.226 0.176 0.815 0.325 46
44¢ 92 Henong 92 -0.362 0.619 -0.254 0.371 0.770 0.590 0.555 31
/BT 1 5 Suixiaolidou 1 -0.437 -2.500 -0.347 0.357 0.081 0.568 0.302 51
%4 5 5 Dongsheng 5 -0.756 0.449 1.409 0.300 0.732 0.984 0.589 25
A 52 Heinong 52 -0.264 1.260 1.108 0.389 0.912 0.913 0.677

B 7 5 Hefeng 7 0.314 0. 626 0.790 0.492 0.772 0.837 0.659 7
ZR4% 55 Dongnong 55 -0.408 0.371 -1.088 0.363 0.715 0.393 0.493 40
A 44 Heinong 44 -0.263 -1.342 -0.544 0.389 0.337 0.522 0.397 44
Jt5 26 Beidou 26 0.914 -0.809 0.019 0.600 0.454 0.655 0.559 30
B % 35 Kenjian 35 0.119 0.964 -1.501 0.457 0.846 0.295 0.562 29
ZR4% 47 Dongnong 47 -0.277 0.758 -0.435 0.386 0.801 0.547 0.565 28
FHH 202 Giyu 202 -0.268 0.467 1.099 0.388 0.736 0.910 0.615 15
77k 25 Dongsheng 25 -0.386 -2.865 0.463 0.367 0.000 0.760 0.315 49
M 63 Heinong 63 2.171 -0.072 0.064 0.825 0.617 0. 665 0.720 3
224¢ 38 Suinong 38 -0.007 1.197 -0.884 0.435 0.898 0.441 0.599 22
Jt5 37 Beidou 37 0.328 -0.047 0.865 0.495 0.623 0.855 0.612 17
HH 93 Giyu 93 0.965 -0.907 -0.005 0.609 0.433 0. 649 0.555 32
S 1 5 Haojiang 1 0.323 0. 126 0. 156 0.494 0.661 0.687 0.591 24
%’ 17 Dongsheng 17 -0.824 -0.085 0.429 0.288 0.614 0.752 0.495 39
S 50 Heihe 50 0.473 -0.051 0.522 0.521 0.622 0.774 0.607 19
JUAR 26 Jiunong 26 0.785 0.543 0.109 0.576 0.753 0.676 0.659 8
%t 9 5 Dongsheng 9 -1.657 -0.115 1.047 0.139 0.608 0.898 0.455 43
754 60 Dongnong 60 -0.166 —2.440 -0.482 0.406 0.094 0.536 0.322 47
1t 5 38 Beidou 38 -0.805 —1.440 -2.056 0.292 0.315 0.163 0.274 52
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Fig. 1 Results of cluster analysis on salt tolerance of 52 surviving soybean varieties
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Table 8 Classification results of salt tolerance of 52

surviving soybean varieties

D {HIE AR ERFR ALl varieties
ifif 528
D value AR S
Grade
mean No. of varieties  Frequency/%
|NTERN 0.677 12 20.000
Salt tolerance
11 H BE T 4R
0.585 24 40.000
Moderate

salt tolerance

1| R 5 0.396 16 26. 667
Salt-sensitive
Hi+ Total 52 100. 000
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