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Identification of Low Temperature Tolerance and Germplasm Screening in
Germinating Stage of Vegetable Soybean

LI Rui-ning, YAO Xu-yang, ZHAO Tao-di, ZHOU Yu-li, HE Qing-yuan, HUANG Shou-cheng, SHU Ying-jie
( Anhui Science and Technology University, College of Agriculture, Fengyang 233100, China)

Abstract: Soybean seed germination period is easily affected by low temperature conditions, resulting in poor quality of
seedling emergence, and then affect the yield and quality of soybean. To compare the resistance of different vegetable soybean
varieties under low temperature stress, this study selected 18 vegetable soybean varieties as materials, and carried out 15 °C
constant low temperature treatment in the germination stage. We measured the phenotypic indexes and antioxidant enzyme
activities under different low temperature stress, and then comprehensive evaluated the low temperature tolerance of vegetable
soybean of the varieties in the germination stage with membership function method. The results showed that the low temperature
tolerance of 18 vegetable soybean varieties was significantly different under the low temperature stress of 15 °C. The
germination energy and germination rate of Liaoxian, Shenxian 15, Youxisan and Chunpengtezao were greater than 95% , with
high antioxidant enzyme activity and low MDA content. Higher antioxidant enzyme activity could help protect them from the
damage of reactive oxygen species and alleviate the damage of its own stress, so they had a strong low temperature tolerance.
The germination energy and germination rate of Shounong 8, Shenxian 3, Chunfengzaozaoshu 60, Xinfutezao, Xinxian 1 and
Longquanshenjian were relatively low, indicating that its seeds germinated slowly or did not germinate under low temperature
environment, the germination was inhibited, and they had weak low temperature tolerance. The low temperature tolerance of
other vegetable soybean varieties were moderate.

Keywords: Vegetable soybean; Germination period; Low temperature stress; Membership function value; Germplasm screening
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The effects of low temperature stress on the germination indexes at germination period

Table 1

BRI AT, R K 2 3R 2 A BORE 4
Wi, R 2R S e IR 2% 1R T IR PR 45 A e A 1
J1, KB RAIRIEE . K 20 3, R 2R AR R
SRR F1 4550, R WARR 7 i B R Im 88 5, Bt
ORI RS RV I BT S5 2.

m & ZFH R ZF IR AR R

of different vegetable soybean varieties

i R KRR REFIREL I F1 e AL
Variety GE/% GR/% GI VI

W Chunpengtezao 99.33 a 100.00 a 64.36 a 78.40 a
T ff Liaoxian 98.67 ab 98.67 ab 50.75 be 56.44 de
i % = Youxisan 98.67 ab 98.67 ab 47.66 cd 49.39 ef
YL 3 2 Shenxian 3 34.00 h 84.67 d 15.37 h 11.03 m
YL 11 5 Shenxian 11 73.33 e 97.33 ab 29.93 f 27.38 jk
L6 15 5 Shenxian 15 98.00 abc 98.00 abc 52.41 be 52.87 def
95-1 96.67 abc 98.00 ab 55.81 b 64.33 be
HEE 3 5 Jingxian 3 95.33 abc 96.00 ab 47.44 cd 54.35 de
FAE M-7 Lixiang M-7 93.33 abc 94.00 ab 43.38 de 39.42 hi
LB 2 Zaoshudajia 92.67 be 96.00 ab 53.46 be 70.05 b
Fit B/ Meijizaosheng 92.00 ¢ 95.33 ab 41.54 de 59.04 cd
%5 15 Wandou 15 85.33 d 86.67 cd 42.94 de 33.65 ij
J& SR 61 Longquanshenjian 74.00 e 78.67 e 39.29 e 41.03 gh
B 12 Xinxian 1 74.00 e 72.00 f 37.42 ¢ 39.28 hi
HBHTETE Chaojimaodouwang 68.00 e 94.00 ab 41.26 de 46.67 fg
Bk Xinfutezao 60.00 { 78.67 e 30.76 f 33.14 ijk
FFERBEH 60 Chunfengzaozaoshu 60 50.67 ¢ 94.00 ab 22.03 ¢ 18.69 1
4% 8 & Shounong 8 31.33 h 92.00 be 23.27 g 26.38 k

B ARG FRACRAE P<0.05 K PERBE, TH,

Different lowercase in the same column represent significant differences at the P<<0.05 level. The same below.
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Table 2 The effects of low temperature stress on physiological indexes during germination

of different vegetable soybean varieties

o CAT #fi Pk POD TTC ¥ & LPS it MDA & i
" CAT activity POD activity TTC concentration LPS activity MDA content
Variety
/(U-mg™") /(U-mg™") /(pg L1 /(U-mg™1) /(nmol-mL ")
B ) .
0.33 i 18.21 1 18.91 gh 31.62 cdefgh 0.12 de
Chunpengtezao
1L ff
13.35 a 39.57 de 30.52 ed 25.47 efgh 0.04 e
Liaoxian
HHE= _
3.92 e 42.35 cde 53.79 a 23.72 {gh 0.05 e
Youxisan
w3 5
8.63 ¢ 48.49 abe 28.74 cde 20.20 gh 0.11 de
Shenxian 3
11 5 i ,
2.40 efg 29.48 gh 20. 14 fgh 52.70 a 0.81 a
Shenxian 11
e 15 5 )
0.47 hi 32.16 fgh 53.03 a 37.77 bede 0.06 de
Shenxian 15
95 -1
1.20 ghi 37.65 ef 14.85 hi 18.44 h 0.20 cd
95 -1
3 5
’ 0.61 hi 15.09 i 26.83 defg 49.19 ab 0.10 de
Jingxian 3
A M7
11.53 b 32.19 fgh 38.86 b 24.59 efgh 0.13 de
Lixiang M-7
N .
3.89 e 37.47 ef 10.44 i 36.01 cdef 0.05 e
Zaoshudajia
A
6.01 d 49.51 ab 27.89 cdef 27.23 efgh 0.33 be
Meijizaosheng
Wi 15
2.02 fgh 46.05 bed 24.64 defg 21.95 gh 0.76 a
Wandou 15
Je SR A
T 6.74 d 31.39 fgh 22.02 efgh 40.40 abed 0.05 e
Longquanshenjian
B 1S .
3.17 ef 19.14 i 35.35 be 43.04 abe 0.05 e
Xinxian 1
HREELE
9.03 ¢ 54.10 a 58.13 a 33.38 cdefg 0.13 de
Chaojimaodouwang
B
e 2.96 ef 26.58 h 52.67 a 29.86 defgh 0.12 de
Xinfutezao
FRRRH60
14.56 a 30.25 fgh 20. 84 efgh 33.38 cdefg 0.12 de
Chunfengzaozaoshu 60
HAKS T
’ 0.61 hi 35.71 efg 22.58 defgh 43.92 abe 0.35b

Shounong 8

2.3 XAXREXRFHMEERENSESITMN
WFFER SR o K0, 032 R LR i T IR
MPEPEATER AR, A 3 I, IDEE JLEE 1S 5
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A, ARt TAEAR IR W Ia A5 06 R, A e
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I PSR I ARl Mol 3, DA T B K 28 i b A, T
VAR BRI R . Zia ik 1 K2 Mk 3
Al mT AT ARG 8 A A5 R 4 SR K L MR AL
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Table 3 The membership function value comprehensive evaluation of various indexes of different vegetable

soybean varieties under low temperature stress

A RS RHFFR OLFWE WEHRE MEUiE WA JEAwE JENER ZEE He#
Variety GE GR GI VI LPS DH POD CAT SV Ranking
1L
0.99 0.95 0.72 0.67 0.21 0.42 0.63 0.91 5.51 1
Liaoxian
HMRELE
0.54 0.79 0.53 0.53 .44 1.00 1.00 0.61 5.43 2
Chaojimaodouwang
e 15 5
0.98 0.93 0.76 0.62 .56 0.89 0.44 0.01 5.19 3
Shenxian 15
MHR=
0.99 0.95 0.66 0.57 15 0.91 0.70 0.25 5.19 4
Youxisan
A=
0.89 0.83 0.53 0.71 .26 0.37 0.88 0.40 4.88 5
Meijizaosheng
RPN
' 0.90 0.86 0.78 0.88 .51 0.00 0.57 0.25 4.75 6
Zaoshudajia
AR M7
0.91 0.79 0.57 0.42 18 0.60 0.44 0.79 4.69 7
Lixiang M-7
L ks
1.00 1.00 1.00 1.00 .38 0.18 0.08 0.00 4.64 8
Chunpengtezao
e 3 S
0.94 0.86 0.65 0.64 .90 0.34 0.00 0.02 4.36 9
Jingxian 3
95-1
95.1 0.96 0.93 0.83 0.79 .00 0.09 0.58 0.06 4.24 10
WEE 115
0.62 0.90 0.30 0.24 .00 0.20 0.37 0.15 3.78 11
Shenxian 11
JE SRS
0.63 0.24 0.49 0.45 .64 0.24 0.42 0.45 3.55 12
Longquanshenjian
e 15
0.79 0.52 0.56 0.34 .10 0.30 0.79 0.12 3.53 13
Wandou 15
ML 60
0.28 0.79 0.14 0.11 .44 0.22 0.39 1.00 3.36 14
Chunfengzaozaoshu 60
B 1S
0.63 0.00 0.45 0.42 .72 0.52 0.10 0.20 3.04 15
Xinxian 1
PR AR
0.42 0.24 0.31 0.33 .33 0.89 0.29 0.18 3.00 16
Xinfutezao
A8 5
0.00 0.71 0.16 0.23 .74 0.25 0.53 0.02 2.65 17
Shounong 8
W3 5
0.04 0.45 0.00 0.00 .05 0.38 0.86 0.58 2.37 18
Shenxian 3
3 W @ AR R PREAF AR A 2 5 A AR R e 1) e
' E
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