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Comparison of Salt Tolerance of Forage Soybean Varieties( Lines) Hybrided by
Cultivated Soybean and Wild Soybean at Germination and Seedling Stages
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Abstract: In order to compare the salt tolerance of different forage soybeans at germination stage and seedling stage, and find
higher salt tolerance of forage soybean germplasm, the hybrid offspring of wild soybean and cultivated soybean were used as
experimental materials, and the male parent was used as control material to explore the difference of salt tolerance between
hybrid offspring and male parent. Hybrids numbered Line 500, 3-2-1 brown-black, 8-4-1 brown, 27-2-1 and 8-3 black-green.
The variety material was forage soybean S001 ( referred to as S001) and the control material was male wild soybean. The
effects of different concentrations of NaCl (50,100,150 and 200 mmol+-L™") on seed germination and seedling growth of seven
materials were observed. The results showed that with the increase of NaCl concentration, the germination rate, germination
potential, germination index, germination vigor and germination length of seeds of different materials showed a downward
trend, and there were differences among materials. With the increase of salt stress intensity, superoxide dismutase (SOD)
activity, peroxidase (POD) activity, soluble sugar (SS) and malondialdehyde ( MDA) content of feed soybean at seedling
stage increased, and the fluctuation ranges of salt resistance physiological indexes of different materials were different. The
comprehensive comparison of principal component analysis and membership function of all indexes measured under salt stress
at germination stage and seedling stage of all materials showed that the order of salt tolerance of seven materials at germination
stage and seedling stage was S001 > wild soybean >8-3 black green >8-4-1 brown > Line 500 >3-2-1 brown black >27-2-1.
Under salt stress, the salt tolerance of SO01 was higher than that of its parent wild soybean. S001 can be used for further study
on the molecular genetic mechanism of salt tolerance of cultivated soybean improved by wild soybean and used as a excellent
soybean germplasm material for breeding new varieties of salt-tolerant cultivated soybean.
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Table 1 Basic characteristics of the tested soybean materials

AL Material 4532 3) 1 Podding habit A 2I P Growth habit BBz {5 Seed coat colour
S001 WA PR LW ek
fi % 500 Line 500 AR JERYa A
3-2-1 152 32-1 brown-black ok B A [P Suk
84-1 15t 84-1 brown JohR LHA AR 3Gk
27-2-1 27-2-1 JehR SIERA 23l
8-3 J.4% 8-3 black-green Jok SIERYA B,
B2 R T Wild soybean JCkR B mi
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A, 1 R L A e 4R 3, T 0.1%
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BT 2 JZ2IERAY R R (AR 12 em) P,
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FE . BRGEIRFB (VIR 2 mm fE4 K
ZERRIE) B T REZFE R N1k, Bk E R 555
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— O AR R S 4l 1 R i A Rk, 43 S it A [
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Note ; Different lowercase letters indicate significant differences between different materials for the same concentration salt treatment (P <0.05).

The same below.

E1 AREIRE NaCl AR KRELEFR(A)MAFHE(B) RN

Fig. 1 Effects of different concentration NaCl on the germination rate (A) and germination potential (B) of forage soybean
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HISE A &R 500, 22 AR m TEAE RS, 18
100 £ 150 mmol - L ™' NaCl ZbFE R | ZFK A5 i 1) Ry B
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A 3-2-1 £ 500 27-2-1 A1 .S001 i FEAE KRS,
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Fig.2 Effect of different concentration NaCl on vigor index( A) and germination
index (B) of forage soybean
%2 ARERE NaCl 3HEAAXEF KM
Table 2 Effect of different concentration NaCl on the length of forage soybean sprouts
NaCl #¢ £ NaCl concentration
L Material
CK 50 mmol -L~! 100 mmol - L ! 150 mmol - L ! 200 mmol -1 ~!
A 500 8.18 £1.48 ¢ 6.50 £0.89 ¢ 4.00 £0.44 a 2.66 £0.53 a 1.75 £0.33 a
27-2-1 9.46 +0.44 ¢ 7.20 £0.33 be 2.64 +0.52 b 1.88 +0.15 b 1.48 £0.35 ab
S001 18.16 £7.03 a 11.48 £2.12 abe 4.46 +0.38 a 3.25+0.39 a 1.46 £0.30 ab
8-3 MAZE 8-3 black-green 17.49 +2.49 a 9.08 +1.23 be 2.81 £0.46 b 1.55+0.38b 1.13£0.36 b
84-1 £ 84-1 brown 16.44 +1.41 a 7.23 £2.12 be 3.04 £0.57 b 1.96 £0.09 b 1.20 £0.14 b
3-2-1 £ 321 brown-black 15.70 £0.82 ab 9.57 £0.88 ab 2.59+0.43 b 1.81 £0.26 b 1.08 £0.14 b
i R E Wild soybean 10.58 +1.09 be 6.60 £1.15 ¢ 2.31 +0.54 b 1.71 £0.41 b 1.23 £0.23 ab

H FSIARI TR KRR 2ZF WE(P<0.05), TR,

Note : Different letters indicate significant differences (P <0.05). The same below.
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Fig.3 SOD(A) and POD (B) activity under different concentration NaCl stress
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Fig.4 SS (A) and MDA (B) content under different concentration NaCl stress
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JEZERKAL BT 9 SOD 1 PEFE RN 7, 25 = L
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Table 3 Extraction and analysis of principal components of various stress resistance physiological indexes

E %) WRRFER
Principal component Initial eigen value
1 16.88
2 9.25
3 8.85
4 5.27
5 3.21
6 1.54

J5 ZETTHRAR LA
Variance contribution rate/% Cumulative contribution rate/%
37.52 37.52
20.55 58.07
19.67 77.73
11.72 89.45
7.13 96.58
3.42 100. 00

2.4 TEMESEETEN

I BRI B2 SR T ok B0 AT 8508 40 i, iR 48
38 br 5TRR 3 RN (430 R 37.52% 20.55% |
19.67% 11.72% 7. 13% 1 3. 42% ) , >R 15 H AL E

43504 0.38,0.21,0.2 F10.12,0.07 £10.03, 75 H
BB ZE A EPEN FE AR D H, SRR R S
W ERPE 25 A HERF ) S001 > P K > 8-3 MLk
>8-4-1 K% > & 500 >3-2-1 B >272-1(F£4) .,

R4 PHROSHEWMHEEERISTEINRERLE

Table 4 Scores and affiliation function values of principal component analysis of salt tolerance at

germination stage and seedling stage

PC,  U(X,)

U(X,) U(X;) U(Xy) UXs) U(Xg) D

Sort

*Z*‘ll» Material PCI PC2 PC; PC4 PCS
/it % 500 Line 500 -0.41 -4.33 -1.77 -3.64 23.79
S001 4.17 -2.81 4.83 1.44 -5.26
3-2-1 %% 32-1 brown-black -3.35  0.59 0.23 -0.03 -4.57

84-1 £ 84-1 brown -1.12  1.95 1.38 0.65 -12.58

-0.16  0.54 0.00 0.14 0.16 0.8 0.19 0.31 5

0.26  0.92 0.33 1.00 1.00 1.00 0.00 0.81 1

.22 0.24 0.27 0.22  0.23 0.00 0.80 0.24 6

-2.46 0.33 0.51 0.52  0.34 0.07 0.26 0.4 4

27-2-1 -6.37 0.47 0.41 0.88 9.38 0.19 0.00 0.28 0.17 0.13 0.63 1.00 0.18 7
8-3 M4k 8-3 black-green 3.96 4.8 -0.19 -2.38 -6.76 1.01 0.63 1.00 0.31 0.00 0.59 0.93 0.57 3
WA= KT Wild soybean 3.11 -0.72 -4.90 3.08 -4.00 -0.07 1.00 0.22 0.00 0.79 0.48 0.90 0.58 2
D Weight coefficient 0.38 0.21 0.20 0.12 0.07 0.03
S 4] o> — NS N — %7
3 e il SPUESE" EIARFR R Z AR T SR
Y
e

TR BT A 38, 50 e e JEE ) e 2 41 il ol
THYRZE AT B T B A 2R — R
GIBG , SRR T A B, BB Hh P30 v 1Y
T, REFT IR ZFAR RS KRB R 20
PARCRSL N R TN N SERO NG, &= e =X |

A5 BN RRE B 200 R o i 2 PR AN TR, A
PSS B, B 6 e B AN Ty, AN [ 4l R 19
R PR RN TG N1 BRI A R AR
JE A4 R, U I ek 8 A ER I TR X 4 FH 2 SR L
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