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RESPONSE OF SOYBEAN VARIETIES TO OSMOTIC STRESS AT GERMINATION STAGE
LI Li-li' , LIU Tian-xue"?,ZHAO Xia®

(1. Department o f Life Science , Zhoukou Normal University , Zhoukou 466000; 2. College of Agronomy ,
Henan Agricultural University , Zhengzhou 450002)

Abstract Response of five soybean varieties to polyethylene glycol (PEG) osmotic stress at ger-
mination stage was investigated. The sequence of inhale water rate of five soybean varieties, under
25% (W/V)PEG—6000 osmotic stress,was Yudou 26 >>Yudou 22 >>Dishen 2 >>Zhonghuang 20
>7hou C—4—1. The germination energy and germination rate of five soybean varieties decreased
significantly (P<C0.05) under 15% (W/V)PEG — 6000 osmotic stress, but the relative germina-
tion energy, except Zhou C—4 — 1, were no evident difference among the rest soybean varie-
ties. The relative germination rate,except Zhou C—4—1 and Zhonghuang 20, were not markedly
different among the rest soybean varieties. And the results showed that osmotic stress was in fa-
vor of radicle growth, but against hypocotyls growth, which were especially notable in Yudou 26,
Yudou 22 and Dishen 2. The comprehensive evaluation on drought—resistance of five soybean va-
rieties at germination stage was given based on subordinate function values analysis. The results

suggested that Yudou 22 and Yudou 26 were high — drought — tolerant, followed by Dishen 2;
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Zhonghuang 20 is mid—drought—tolerant, while Zhou C—4—1 was drought—sensitive.
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Fig. 1 The changes of inhale water rate of 5 soybean varieties under 25% (W/V)PEG osmotic stress
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Table 1  Effects of 15% (W/V)PEG osmotic stress on germination energy and germination rate of 5 soybean varieties
i ol Ab B R X & 20 RHERD RSN R A
Varieties Treatment GE RGE GR RGR
JC—4—1 CK 53.944.3b 81.3+5. 5a
43.2+2.1b 31.442. 5¢
Zhou C—4—1 PEG 23.3+1.7e 25.5+2.2d
# 22 CK 65. 643. 9a 88.444.7a
50. 84+ 1. 8a 56. 84 2. 6a
Yudou 22 PEG 33.3%2. 1c 50.243. 3b
# e 26 CK 72.444.7a 84.844. 8a
48.3+2.5a 52.443. 1a
Yudou 26 PEG 35.0+1. 4c¢ 44.4+2.4b
Hii 20 CK 56.3--3. 5b 85.746. 2a
49.4+£2. 2a 51.742. 6a
Zhonghuang 20 PEG 27.8+1.6d 44.342.3b
i 2 CK 55.244.1b 85.615. 3a
49.1+2.0a 44.5+3.4b
Dishen 2 PEG 27.1%2.2d 38.1%1. 8c

W RPREIIAFNG FHR FRE (=005 225 B3, TH.

Note: The lowercase letters in the same column indicate significant different by F test at 0. 05 level. The same as below.
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Table 2 Effects of 15% (W/V)PEG osmotic stress on the growth of radicle and hypocotyls of 5 soybean varieties
i LB AR Cem) AE X RAR 4 TR cm)  ARXS TR IRANG RARAC/ RIS IRAR /R IR A
Varieties Treatment RL RRL HL RHL RL/HL Index of RRL/RHL
JH C—4—1 CK 3.60+0.55g 7.77+1.51b 0.474+0.02e
2.01%0.17b 0.91+0. 1a 2.21%0.15d
Zhou C—4—1 PEG 7.237+0.42d 7.07+0.72b 1. 0440.09d
#%E 22 CK 4.63%0.52f 12.10%£0.91a 0.38%0. 02f
3.02+0. 27a 0.47+0.03d 6.43+0. 45a
Yudou 22 PEG 14.00=£1. 31b 5.64%+0.67c 2.52%0. 1a
B e 26 CK 5.37+0.55e 11.63+0. 84a 0.47-£0. 06e
3.32%0. 31a 0.63%0.07b 5.2740.38b
Yudou 26 PEG 17.84+1. 87a 7.37+0.31b 2.46-+0.32a
H1#E 20 CK 4.2040. 39f 11. 6140. 37a 0.36+0. 06f
0. 832£0. 08¢ 0.2+0.01e 4.15%+0. 31c
Zhonghuang 20 PEG 3.47+0. 35¢g 2.30%0.29d 1. 484+0. l4c
i 2 CK 4.00+£0. 21{g 10.60£1.71a 0.4=40.07f
2.84+0.22a 0.54+0. 06¢c 5.2640. 4b
Dishen 2 PEG 11.3540. 95¢ 5.72%+0.37c 2.0140. 14b
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Table 3 The subordinate function values of the germination indexes of 5 soybean varieties and evaluation on drought— resistance

i i ARXS K 25 H AR & 2% ARXT AR JRAR /T 45 2 B {E (D
Varieties RGE RGR RRL Index of RRL/RHL Average (Rank)
A C—4—1
10. 00 — 0.47 — 0.12(5)
Zhou C—4—1
#% 22
1. 00 1. 00 0. 88 1. 00 0.97(1)
Yudou 22
B 26
0.67 0.83 1. 00 0.73 0. 81(1)
Yudou 26
I 20
0. 82 0. 80 — 0. 46 0.52(3)
Zhonghuang 20
w25
0.78 0.52 0. 81 0.72 0.71(2)

Dishen 2
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