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Response Analysis of Maize Seed Germination to Drought Stress

GAO Qiong, ZOU Yuan-dong (Beijing Vocational College of Agriculture, Beijing 102442)

Abstract [ Objective] The drought resistance of maize was evaluated by germination drought resistance index at seedling stage, which could
be used for reference in breeding drought resistant varieties. [ Method ] PEG-6000 aqueous solution was used to simulate the drought environ-
ment to compare the germination rate and germination characteristics of four maize varieties in the seedling stage. [ Result] The germination
rate of the four varieties increased first and then decreased with the increase of days. The germination rate of 10%—15% PEG-6000 aqueous so-
lution was higher than other concentrations. N7 and NT3 had higher germination drought-resistant index. According to the difference analysis of
sprout index of drought resisting, N7 and NT3 showed extremely significant differences with N3 and T3. [ Conclusion] The germination charac-
ters of N7 and NT3 were consistent with the difference of drought resistance index, which could be used to identify the drought resistance of
maize during germination.
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Table 2 Effects of different PEG—6000 concentrations on the germination rate of maize seed
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CK 025  0.70 1.00 1.00 005 060 0.8 09 005 060 080 090 020 1.00 1.00 1.00
10% 0.18 063 095 093 0 028 08 050 005 055 065 063 010 095 097 097
15% 015 058 093 092 O 0.10 080 043 0 038 0.6 058 0.05 070 097 095
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Table 3 Effects of different PEG-6000 concentrations on the germination characteristics of maize

BROPEG-600  WAKE  RRRM  ONTE ORABE  OWBE RATE AT BAUMEN
ZFR e Root Root Seedling Root fresh Seedling Root dry Seedling Sprout index
Variety PEG-6000 length numbers height weight fresh weight weight dry weight of drought
name concentration cm S/ Bk cm o/ B o/ Bk o/ B o/ Bk resisting
NT3 CK 17.56£5.02 aA  4.25x1.15aA  13.56+245aA  0.87£0.26 aA  04420.15aA  0.20+0.05 aA  0.18+0.02 aA —
10% 16.03+4.15 aA  3.50+1.27 abA  11.29+251 bB  0.72+033 bB  0.34+0.11 abAB 0.18+0.04 bA  0.16£0.01 aA  0.8920.02 aA
15% 15.13+4.50 aA 3.40+0.70 abA  11.22+£2.09 bB  0.61+0.17 bBC  0.21+0.12 ¢cBC  0.12+0.01 ¢cB  0.14+0.03 bA  0.84+0.02 bA
20% 13.11+4.11 bB 3.30+0.82 abA  11.14+4.06 bB  0.5120.15 ¢cCD  0.31x0.09 ¢cBC  0.11+0.02 dB  0.13+0.06 bA  0.74:£0.03 ¢B
25% 10.89+3.23 bB  3.30+0.67 bB  10.94+6.15 cC  0.37£0.14 dD  0.2120.14 ¢cC ~ 0.07+0.02 eC  0.13+0.03 bA  0.49+0.02 dC
N3 CK 16224536 aA  523x1.22 aA  10.12+423 aA  0.92+0.21 aA  0.50£0.09 aA  0.13+0.02 aA  0.20£0.11 aA —
10% 1545+4.62 aA  4.00+0.94 bB 9.57£3.44 abA 0.74+0.12bB  0.49+0.09 aA  0.10£0.01 bB  0.15+0.08 bB  0.65+0.01 aA
15% 12.24+3.16 abAB  4.00+0.67 bB 9.15£ 572 bA  0.71+0.10 bB  0.32+0.10 bB  0.10£0.05 bB  0.11+0.02 ¢cC  0.51+0.05 bB
20% 11.56+3.00 bAB  3.60+0.70 bB 6.63£2.32 cB  0.71+0.14 bB  0.27+0.05 ¢cBC  0.09£0.05 ¢cC ~ 0.10+0.07 dC  0.39+0.02 cD
25% 11.18+3.53 bB  3.50+0.97 bB 5.58+247 ¢cB 0.70+0.13 bB  0.23+0.10 cC ~ 0.08£0.03 dD  0.07+0.02 eD  0.31+0.02 cC
T3 CK 2048+9.52 aA  539+1.26 aA 13972475 aA  0.53£0.06 aA  0.39x0.17 aA  0.09+0.03 aA  0.14+0.03 aA —
10% 17.94+7.98 aA  4.20+1.30 abAB 13.19+547 aA  0.43:0.05 bAB 0.37+0.14 bAB  0.08+0.02 aA  0.12+0.02 bB  0.84+0.01 aA
15% 13.18+534 bB  4.00+0.00 abAB 12.71+4.52 aAB 0.34+0.07 bAB 0362021 beB  0.05£0.01 bB  0.09£0.01 ¢cC  0.65+0.01 bB
20% 11.53+527 bB  3.60+0.55 bB  12.27+7.20 aAB 0.29+0.09 beBC 0.32+0.14 beB  0.04+0.02 bB  0.08+0.05 cC  0.51+0.02 ¢C
25% 10.89+4.78 bB  3.20+0.84 bB 9.88£7.59 bB  0.20+0.15 cC ~ 0.31x0.18 bB  0.04£0.01 bB  0.07+0.01 dD  0.40+0.04 dD
N7 CK 1849+3.88 aA  5.00+098 aA  15.56+3.85 aA  0.78£0.20 aA  0.37x0.09 aA  0.22+0.06 aA  0.22+0.06 aA —
10% 17.53+3.70 abA  4.00+0.89 bB  14.87+4.34 bA  0.59+0.14 bB  0.35+0.08 abAB 0.20+0.06 bB  0.18+0.05 bB  0.90+0.11 aA
15% 1571+4.62 abcA  4.00+0.63 bB  11.54+3.50 cB  0.5320.19 ¢B  0.3320.15 beAB 0.19+0.06 bB  0.17£0.01 bB  0.76+0.05 bAB
20% 14.43+3.94 beA  3.67+1.03 bB  10.66+4.27 ¢B  0.40+0.11 dC  0.28+0.14 ¢BC  0.19+0.02 bB  0.15+0.02 ¢cC  0.67+0.03 bBC
25% 13.21+3.03 cA  3.50+0.55 bB 9.96£3.73 cB 0.28+0.13 eD  0.22+0.08 dC  0.17£0.03 ¢cC  0.12+0.03 dD  0.53+0.02 cC
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Note ; Different capital letters in the same column showed extremely significant differences at 0.01 level ; different lowercases in the same column inidcated sig-

nificant differences at 0.05 level
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Table 4 Effects of different maize varieties on germination characteristics under the same PEG—6000 concentration

A RARKE RS Y AR Ay ek WRAETH YT R BTUREEL
Variety Root Root Seedling Root fresh Seedling fresh Root dry Seedling dry Sprout index of
name length // cm numbers // 4%/ 1 height // cm weight // g/ ¥ weight // g/} weight // g/ bk weight //g/#f  drought resisting
NT3 14.52+0.05 abB  3.49+0.11 bB  11.86+0.20 bA  0.62+0.02 dD  0.41+0.02 abAB 0.14+0 aA 0.15+0.01 aA 0.74+0.01 aA
N3 13.78+0.50 hB 4.05+0.11 aA 8.54+0.22 cB  0.77+£0.02 cC  0.44+0.02 aA 0.10+0 bB 0.13+0.01 bB 0.47+0.01 bB
T3 13.86+0.56 bB 4.22+0.14 aA  12.26+0.27 abA  3.04+0.02 bB  0.38+0.02 bB 0.06+0 bB 0.10+0.01 bB 0.60+0.01 bB
N7 15.68+0.45 aA 4.27+£0.15 aA  12.56+0.17 aA  3.48+0.02 aA _ 0.38+0.01 bB 0.20+0 aA 0.17+0.01 aA 0.72+0.01 aA
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Note ; Different capital letters in the same column showed extremely significant differences at 0.01 level ; different lowercases in the same column inidcated sig-

nificant differences at 0.05 level
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