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Studies on the physiological mechanism of functional compensation
effect in maize root system induced by re-watering
after draught stress

LIANG Ai-hua'* ,MA Fu-yu',LIANG Zong-suo®*,MU Zi-xin®
(1 Key Laboratory of Oasis Ecology Agriculture of Xinjiang Bingtuan ,
Shihezi University » Shihezi» Xinjiang 832003 ,Chinas2 College of Li fe
Sciences, Northwest A & F University ,Yangling , Shaanzi 712100, China)

Abstract: [ Objective) It has a great practical and theoretical meaning to explore the compensation
mechanism resulted from dry-wet alteration water conditions. [Method]Under Agar-PEG conditions, the
compensation mechanism of maize root function at root system architecture,C and N metabolism and en-
zyme defense system were studied. [Result]The results showed that the active root genesis was induced
gradually. Under water-stress conditions the root activity reduced. After re-watering, a great deal of new
lateral roots and root hairs were induced,the root activity recovered gradually,and compensated or partially

compensated the adverse effect induced by water stress. Furthermore, the soluble carbohydrate was rear-
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ranged: the percent in root system was obviously higher than that in both water-stress treatment and con-

trol. Except for Gly and Ala,the contents of other single amino acid as well as total amino acids in dry-wet

alteration treatment were between water-stress treatment and control. It also illustrated that the dry-wet

alteration treatment increased both SOD and CAT activity while maintaining a lower O,  and H,O, con-

tent. [Conclusion] It is concluded that the soluble carbohydrate rearrange mentin root,the increase of Pro-

line and other free amino acids content,new lateral root and root fair initiation,and enzyme defense system

optimization may be the mechanism for compensation effect under dry-wet alteration treatment.

Key words: maize;re-watering;active root;compatible solute;compensative effect
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£1 AAASREEGTERRERSEMRRBEEOTL (1=6)

Table 1 Changes of maize roots architecture and metabolism under three different water treatments(n==6)

" . ESnRe) EYsY) WP HH S 9
e e e AT MRE RN TR B 1
Water treatment No. lateral root Root hair density o . 7 .
Active root area Total root area of active root area
X i CK 955 b 50+4 b 0.266+0.050 a 0.60240. 240 a 44b
PEG Jif}ii Water stress 74+5 ¢ 2544 ¢ 0.14640.100 b 0.35840.150 ¢ 40 b
42 /K Re-watering 130+20 a 101+11 a 0.25540.150 a 0.478=+0.100 b 54 a

T FSVEYE R A E P E R R ERARE(P>0.05) b AR FRH R R EF B E(P<0.05), FHER.
Note: Values within a column followed by the same letter are not significantly different at P<C0. 05 according to LSD’s Multiple tests,

The same below.

Bl 1 R KA B2 ok B AR B A B ER (X 200)
A. %18 B. PEG i s C. &k

Fig. 1 Changes of root hair development in maize primary roots under three different water treatments( X 200)

A. Control; B. PEG stress; C. Re-watering
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Table 2 Changes of soluble sugar content in maize roots under three different water treatments(x=+SD,n=6)
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Fig. 2 Changes of free amino acid in maize roots under three different water treatments
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