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Effect of zinc on the growth of maize roots and activity of the
protective enzyme of maize leaves under the drought conditions

LI Meng, LU Xin-chun, TTAN Xiao-hong, MAI Wen-xuan, YANG Xi-wen, NAN Xiong-xiong

(College of Resources and Environment , Northwest A&F University ,Yangling s Shaanxi 712100, China)

Abstract: [Objective] The antioxidant defenses and crop stress-resistance by applying zinc (Zn) under
drought conditions were investigated to reveal the drought resistance mechanism of zinc. [Method] A pot
experiment was conducted to study the effect of zinc on the growth of maiz roots, the protective enzyme ac-
tivity and the concentration of MDA of maize leaves of different growth stages under the various water sup-
ply,the water supply was designed in three rates,namely,adequate water supply,mild water stress,and se-
vere water stress. [Result] The results indicated that, the damage of maize roots was more obviously
caused by the severe water stress. Applying Zn fertilizer could decrease the damage, but the crop could not
return to the normal. Zn application increased significantly the activity of POD under adequate water sup-
ply.and showed nutritional functions. In the key period of blooming,Zn application could increase the en-
zyme activities of POD, SOD, CAT, and decrease the concentration of MAD, so it is propitious to the
drought resistance of maize. [Conclusion) Zn application can not only show nutritional functions, but also
play a certain role in drought resistance, but the effect is limited.
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Table 1 Effect of zinc on the roots growth of maize at different growth stages under various water supplies
RS Ak 7 /R U] LU R i £ e
Growth parameter Treatment Jointing stage Trumpet stage Flowering stage Mature stage
H-CK 16.18 b 50.71 b 59. 66 ab 62.55 b
H-Zn 26.70 a 66.38 a 77.83 a 83.13 a
AREEFL /g M-CK 14. 54 be 31.84 ¢ 48.78 abe 50. 68 b
Root fresh
weight M-Zn 14. 10 be 33.23 ¢ 60. 36 ab 66.79 b
L-CK 10. 44 ¢ 20.12 ¢ 22.34 ¢ 24.56 ¢
L-Zn 9.93 ¢ 18.07 ¢ 30.01 be 33.56 ¢
H-CK 20.00 b 50. 00 ab 57.50 ab 60.10 b
H-Zn 30.00 a 60.00 a 75.50 a 80.34 a
AR/ mL M-CK 14.67 b 32.50 be 49. 00 abc 55.00 b
Root volume M-Zn 17.00 b 37.50 b 61.50 ab 68.99 b
L-CK 12.00 b 17.50 ¢ 16.50 ¢ 17.30 ¢
L-Zn 14.00 b 17.50 ¢ 27.50 be 27.60 ¢
H-CK 63.75 b 178.45 ab 207.53 ab 217.29 b
H-Zn 100. 15 a 223.61 a 271.59 a 289.63 a
H % A em? M-CK 51.47 b 113. 94 cd 173. 26 abe 187.11 b
Root surface area M-Zn 54.86 b 125.10 be 215. 84 ab 240.57 b
L-CK 39.57 b 66.39 d 68.03 ¢ 73.05 ¢
L-Zn 41.78 b 63.02 d 101. 69 be 107. 86 ¢

TE R PR 1 URHURERS 2 bR i ~F 20 [R50 B0 S5 AR AT ) 5 B 2 7R 28 5 RS I8 35 (P>>0. 05) AR AN [ 5 B R 7R 22 53t ik 2% (P<C0. 05) .

Note:Data in this table are averages of 2 plants. The same letters within each column indicate no significant difference at 5 % level, the dif-

ferent letters indicate significant difference at 5% level.
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Fig. 1 Change of POD activity of maize under zinc and different water supplies
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Fig. 2 Effect of zinc on the SOD activity of maize under different water supplies
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