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and Growth of Maize Seedlings under Drought Stress

YANG Jianxia'*, MAO Ning'*., ZHANG Xuejuan®, WEI Li'na’

(1 Key Laboratory for Protection and Utilization of Longdong Bio-resources in Gansu Province, Qingyang, Gansu 745000,

China; 2 College of Life Science and Technology. Longdong University, Qingyang. Gansu 745000, China)

Abstract: In order to clarify the effect of biogas slurry on drought resistance, photosynthetic physiology.,
and morphology of maize seedling under drought stress, medium resistance-drought maize hybrids ‘Xianyu
335”7 and highly resistant-drought maize hybrids ‘Zhongdan 2’ were used as materials, and the treatment
of root irrigation with 50% biogas slurry under 10% PEG-6000 simulated drought stress was designed, to
study the effects of biogas slurry on the growth and physiological characteristics of maize seedlings under
drought stress. The results showed that 50 % biogas slurry could significantly improve the drought resist-
ance of two maize hybrids, reduce the inhibition of seedlings and root growth of two maize hybrids by
drought stress, promote the growth and root activity of two maize hybrids seedling, while decrease the
root-top ratio under drought stress, but that of ‘Xianyu 335’ maize inbred line were changed even more
between them. Biogas slurry could significantly increase the activities of SOD, POD, and CAT, besides
the CAT activity of ‘Zhongdan 2’, moreover, further increase the content of soluble sugar, proline and

soluble protein too, however, decrease the content of MDA in leaves of the two maize hybrids under
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drought stress, and those of ‘Zhongdan 2’ were changed even more. Biogas slurry could also significantly

increase net photosynthetic rate (P ,) and transpiration rate (T,), and decrease stomatal conductance (G,)

and intercellular CO, concentration (C;) in leaves of two maize hybrids under drought stress, except for

the T, and G, of ‘Zhongdan 2’ maize inbred line. By now biogas slurry significantly increased the chloro-

phyll content and water use efficiency (WUE) in leaves of two maize hybrids. It was concluded that 50 %

biogas slurry root irrigation treatment could effectively improve photosynthetic capacity of maize seed-

lings ., significantly increase antioxidant enzyme activity and osmotic substances content, alleviate peroxida-

tion of membrane lipid, reduce the inhibition of growth of seedlings of two maize hybrids by drought

stress. Thus, biogas slurry could enhance the drought resistance of maize, and this effect more visible in

‘Zhongdan 2’ maize inbred line, for its highly drought-resistance.
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Table 1 Effect of biogas slurry on growth of maize seedlings under drought stress

b7 & E 335 Xianyu 335 H B 2 5 Zhongdan 2

Index CK D BS+D CK D BS+D
1 %5 Seedling height/cm 32.53+1.20a 24.80+0. 40b 34.40+0.90a 32.10+0. 46b 26.90+0.42¢  36.80+0.31a
25 Ml Stem diameter/cm 0.3940.01b 0.35%+0.03c 0.4540.01a 0.4140.02b 0.39-+0.01b 0.5640.04a
& R Leaf area/cm” 27.104+0. 89a 21.90+0. 70b 28.60+1.78a 28.80+0. 27a 23.7040.76b  29.20740. 86a
it F & Lt Fresh/dry weight ratio 0.07+0.01b 0.06+0.01b 0.09+0.0la 0.07+0.01b 0.08+0.01b 0.10+0.01a
i3 Leaf temperature/C 12.9040. 46b 16.90+1.17a 17.90+1.98a 12.2040. 70b 13.1040.50a  12.50+0.5b
i F & & B Nitrogen content/(mg/g)  11.3040.06b 11.0040. 07b 12. 6040, 24a 11. 3040. 20b 11.2040. 40b  12.80+0.50a
-4 Z HI X} 5 & Chlorophyll SPAD 35.70+0. 20a 31.9040. 20b 35.60+0. 30a 41.3040. 40a 38.9040.90b  43.90+1. 20a
K Root length/cm 23.97+0.57a 16. 9040, 40b 21.07+0.67ab  25.37+1.10a 19.8740.65b  26.47+0.96a
MMREL The number of roots 11.3340.58a 10.3340.58ab  11.70+1.53a 13.6740. 58a 12.4340.58b  14.67+1.53a
R &t Root-cap ratio 0.7540.01b 1.024£0.12a 0.68%+0.01b 0.7640.01b 0.9640.02a 0.6740.02b
W Z T 11 Root activity/[pg/(g + h)] 1.22+0. 108¢ 1.93+0.069b 2.85+0.027a 1.3540. 022¢ 2.3240.096b  3.85+0.033a

. CK. %R, 28187k 5D, 10% PEG-6000;BS. 50 %AW . FIAl. [T A [l /NG 7B 7R [ —  BlOAS ] b 3R] 22 5 35 (P <<0. 05) .

Note: CK. Control, water; D. 10% PEG-6000; BS. 50% biogas slurry. The same as below. Different lowercase letters in the same row are signifi-

cant difference among treatments of the same variety (P<C0.05).
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Fig. 1 Effect of biogas slurry on organic matter contents of osmotic adjustment
of maize seedlings under drought stress
2 BRENTEBETERYEMHFREUBIENRI_BSENEN
Table 2 Effect of biogas slurry on antioxidant enzyme activities and malondialdehyde content
of maize seedlings under drought stress
it ol 4k £ POD 75 1% CAT ¥4 SOD i P4 N R R
Variety Treatment  POD activity/(U/g) CAT activity/(U/g) SOD activity/(U/g) ~ Malondialdehyde content/(pmol/g)
CK 8.04+0.77c 5.15+0.07c 6.13+0.02b 11. 25+ 1. 16¢
Lk 335 D 10.20+0. 59b 7.160. 02b 8. 2340, 06a 18.3140. 0da
Xianyu 335
BS+D 12.31+1.33a 10.19+0. 10a 9.82+0.01a 14.12+0.78b
CK 7.16+0.12¢c 6.52+0.01b 7.06+0.03c 9.72+1.02b
o
2 D 12.76-£0. 08b 9.01+0. 04a 11.49+1.16b 16.82+0. 95a
Zhongdan 2
BS+D 18.12+1. 22a 5.64+0.02b 14.54+0. 04a 12.46+1.10b

TE SR NG 5 B 2R R (6] — it A A ) b B 0] 22 5 8 25 (P<<0. 05) . Rl

Note: Different lowercase letters in the same column are significant difference among treatments of the same variety (P<C0. 05). The same

as below.
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Table 3

Effect of biogas slurry on the photosynthetic property of maize seedlings under drought stress

i gL HOLGHE P,/ HWBHRE T,/ SHAREG,/ MilE CO, ¥EE k4> FIFHRR WUE/
Variety Treatment [‘umol/(mz .9 [mmol/(m? + s [mmol/(m? « s)] C;/(pmol/mol) (pmol/mmol)
CK 1.56+0.56b 0.414+0.02a 37.82+11. 1a 373.3%23.2a 3.8040.53a
ek 335 D 1.1640. 0lc 0.34-£0. 02b 35.00+3. 2a 359. 0434, 0ab 3.4140. 22b
Xianyu 335
BS+D 1.71£0.01a 0.46-+0. 04a 24.20+E14.0b 337.1£56.0b 3.7240.00a
CK 1.24=+0.09b 0.55+0. 06a 58.10£28.7a 365.3440. 7ab 2.25+0. 14b
o
2 D 1.124+0. 21bc 0.42+0.01b 40.70+19. 0b 387.5418.0a 2.67+0.20b
Zhongdan 2
BS+D 1. 6040. 40a 0.44+0.04b 40.80421.1b 348.1+£65.4b 3.64+£2.51a
9.11 v T i 2
s W i FEORAF ST LS R I TR 0 R IR i I fig
> )

4 240 T B B 2 52 7K 43 75 SRR Wi AR R T B Y
19,5 A PR PR Ll L TR A K R 2 i R
KO T s S EOR AR EF,
PRI A R K A Y AR R il 28 il K i i T
W ia 5 & EOR L = 1 B R . AR K
PR, P ST B R SEE 335 AR PR SR rhep
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