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Evaluation of Drought Resistance of Soybean Germplasm in Seedling Stage
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Abstract: In this study, 11 germplasm were evaluated in potted drought stress experiment. A total of 8 identification indexes
including seedling dry weight, root dry weight, main root length, total root length, shoot ratio, chlorophyll, malondialdehyde
(MDA), relative water content was analyzed, and then analyzed the relationship between each index and with the grey rela-
tional analysis to evaluate the drought resistance of different soybean cultivars based on drought and non drought stress indexs.
The results showed that the cultivars with strong resistance to drought were Dongnong 47, 1-79, Heinong 44 and Conrad ( the
grey correlation degree r; >0.8) ;the cultivars with resistance to drought were Nenfeng 11, Sui 04-5804, Shidadou and Sui-
nong 29 (the grey correlation degree was between 0. 8-0.6) , the cultivars with sensitive to drought were Zhonghuang 10 and
Ken 04 - 8579 (the grey correlation degree was between 0.5 and 0. 6) and the cultivar with high sensitive to drought was Fan-

gzhengmoshidou ( the grey correlation degree r; <0.439).
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Table 1 Effects of drought stress on morphological characteristics of soybean seedling
ETHE T E ERXSIS JSYIESIS M L
Seedling dry weight/g Root dry weight/g Main root length/cm Total root length/cm Shoot root ratio
TR
ateri £33 23 G313 23
Materials g pa F e e B e pn B e e PR e pe
Decrement Decrement, Decrement Decrement,
Normal Drought o Normal Drought Normal Drought o Normal Drought Normal Drought Wave/ %
0 0
Conrad 0.20 0.10 49.00 0.15 0.12 23.68 21.20 17.78 16.13 28.06 22.06 21.38 0.76 1.14 49.64
L-79 0.26 0.12 54.69 0.17 0.12 30.95 23.06 20.98 9.02 25.22 22.76 9.75 0.66 1.00 52.38
A 47
0.19 0.12 38.14 0.16 0.14 10.26 22.38 21.76 2.77 24.50 23.30 4.90 0.80 1.17 45.09
Dongnong 47
I
ﬁﬁﬂiﬁ“é 0.19 0.03 83.87 0.15 0.14 5.26 24.22 20.52 15.28 28.88 25.00 13.43 0.82 4.80 487.37
Fangzhengmoshidou
g 44
. 0.15 0.09 40.00 0.15 0.15 0.34 18.52 17.55 5.24 23.94 21.80 8.94 0.99 1.64 66.10
Heinong 44
K 04-8579
0.15 0.09 41.56 0.14 0.13 3.99 20.92 17.65 15.63 24.84 24.55 1.17 0.90 4.42 392.87
Ken04-8579
B 11
) 0.15 0.07 50.67 0.14 0.12 14.08 23.86 20.70 13.24 23.86 22.70 4.86 0.95 1.65 74.15
Nenfeng 11
AREL S
0.17 0.10 39.76 0.14 0.06 54.71 20.88 14.50 30.56 23.80 21.80 8.40 0.83 0.63 24.82
Shidadou 1
2% 04-5804
. 0.20 0.11 43.43 0.17 0.16 2.38 25.36 18.64 26.50 29.00 25.22 13.03 0.85 1.46 72.58
Sui04-5804
A 29
. 0.19 0.10 46.24 0.17 0.12 28.24 23.96 16.24 32.22 25.72 21.06 18.12 0.91 1.22 33.48
Suinong 29
i 10 5
0.20 0.04 80.25 0.14 0.10 28.57 30.00 20.44 31.87 33.00 21.30 35.45 0.69 2.50 261.61

Zhonghuang 10
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Table 2 Effects of drought stress on physiological characteristics of soybean seedling

LRSS g N AR K
KR Chlorophyll/ (mg-g~'FW) MDA/ ( pmol +g "' FW) Relative water content/%
Materials ME TR RW M TR W MEm TR KK
Normal Drought Decrement/% Normal Drought ~ Wave/% Normal Drought Decrement/%
Conrad 39.40 35.60 9.64 60.45 62.51 3.41 2.11 0.558 73.55
L-79 42.10 32.70 22.33 52.12 69.17 32.71 1.93 0.266 86.19
KA 47
33.60 33.40 0.60 61.71 90.91 47.33 1.61 0.502 68. 86
Dongnong 47
PR
fﬁ}*ﬁi 36.60 32.50 11.20 65.22 67.67 3.76 1.80 0.166 90. 80
Fangzhengmoshidou
W 44
. 28.50 28.00 1.75 49.44 67.63 36.79 1.76 0.74 58.00
Heinong 44
B 04-8579
36.10 34.30 4.99 24.31 80. 14 229.59 1.75 0.76 56.67
Ken04-5579
W 11
36.40 34.10 6.32 78.09 90.72 16.17 1.57 0.55 64.92
Nenfeng 11
215
Ej( ’ 35.80 31.10 13.13 29.16 51.49 76.61 2.41 0.6375 73.55
Shidadou 1
2% 04-5804
. 37.70 34.00 9.81 90.61 96. 86 6.89 1.82 0.32 82.42
Sui04-5804
24 29
i 33.60 33.00 1.79 0.17 0.12 28.24 23.96 16.24 32.22
Suinong 29
18 10 5
42.00 29.60 29.52 0.14 0.10 28.57 30.00 20.44 31.87

Zhonghuang 10
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Table 3 Grey relational grade and drought-resistance order of soybean cultivars

A 47

2% 04-5804 1K E

HE 10 5 B 04-8579 IERE T

TR A 44 11 2429
Dongnong L-79 Conrad Sui 15 Zhong- Ken Fangzheng-
Materials Heinong 44 Nenfeng 11 Suinong 29
47 04-5804  Shidadou 1 huang 10 04-5579 moshidou
KIK
0.859 0.821 0.820 0.818 0.789 0.783 0.757 0.755 0.555 0.514 0.439
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