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Abstract: The aim of the experment was to study the effects of exogenous ascorbic acid( AsA) on oxidative damage of rice

under aluminum(A1*) stress. A hydroponic experiment was conducted with the Peak 1A (sterile line, Indica) and Dian
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Superior 35 (Hybrid, Japonica) to study the effects of exogenous AsA on the contents of H,0, and endogenous AsA and the
activities of antioxidant enzyme in roots of the two rice varieties under 50 pmol - L™ A1** stress. The results showed that the
content of endogenous AsA was 0.90-fold of the control, and the content of H,0,was 0.55-fold to 1.3-fold, the activities of
SOD, POD, CAT and APX were 0.83-fold to 1.6-fold, 1.0-fold to 1.3-fold, 0.85-fold to 1.2-fold, 1.0-fold to 1.8-fold higher
than that of the control in roots of the two rice varieties under A1 stress for 24 h, respectively. Under exogenous AsA treat-
ment for 24 h, the content of endogenous AsA was 1.2-fold of the control, and the activities of SOD, POD, CAT and APX
were 1.2-fold to 2.2-fold, 1.5-fold to 1.6-fold, 1.3-fold to 1.7-fold,1.2-fold to 2.6-fold higher than that of the control, respec-
tively, while the content of H,0,was only 0.1-fold to 0.6-fold higher than that of the control in rice roots. There results indi-
cate that AI** stress can increase the degree of membrane peroxidation, and induced antioxidant enzyme activities to en-
hance the ability of scavenging ROS. While application of exogenous AsA not only could alleviate the oxidative damage in-
duced by Al stress, but also had a significant effect on reducing the damage of cell membrane system by enhancing antiox-
idant enzyme activities and AsA content, thereby promoting the rice growth, which provided theoretical information for ex-
ogenous AsA to improve the ability of rice to adapt to AI** stress.

Key words: rice, aluminum( AI** ) stress, ascorbic acid( AsA) , ROS, antioxidant enzyme, physiology and biochemistry
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Different lowercase letters indicate significant differences between different treatments of same rice varieties treated with -AsA and + AsA

(P<0.05). The same below.
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Fig. 1

Effects of exogenous AsA on Al*'
35(B) rice roots under Al*

stress for different time
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contents in Peak 1A(A) and Dian Superior
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Table 1  Effects of exogenous AsA on the contents of chlorophyll in two rice varieties leaves under AI'* stress for 24 h
=~ 48 2 & & Chlorophyll content (mg - g")
FKAR i ol Ab °
Rice variety Treatment
a b a/b a+b
I 1A —Al-AsA 1.35+0.07b 0.67+0.02b 1.99+0.10a 2.02+0.21b
Peak 1A
+Al-AsA 1.07+0.11¢ 0.57+0.04b 1.88+0.13a 1.64+0.06¢
+Al+AsA 1.67+£0.07a 0.81+£0.32a 1.98+0.07a 2.48+0.69a
i35 5 —Al-AsA 1.39+0.01b 0.66+0.06a 2.11+0.11a 2.04£0.13b
Dian Superior 35
+Al-AsA 1.21+£0.02b 0.59+0.08a 2.05+0.41a 1.99+0.15b
+Al+AsA 1.70+0.1a 0.77+£0.04a 2.21£0.01a 2.47+0.14a
T AR/NG FRER R R SR A R A B2 8] B35 22 5% (P<0.05), R IAl,

Note: Different lowercase letters indicate significant differences between different treatments of the same rice varieties treated with -AsA

and + AsA (P<0.05). The same below.
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35(B) rice roots under A1*stress for different time
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F 2 HMNE AsA XTERME A E B E AY K FE IR & MDA (H,0, 2 £/
Table 2 Effects of exogenous AsA on the contents of MDA and H,O, in the roots of
two rice varieties under A1°" stress for different time
MDA & H,0, &4t
MDA content ( wmol - g") H,0, content (mol + g)
Ak s 1] o e
Treatment time I 1A HAL 35 5 % 1A HEAR 35 %
(h) Peak 1A Dian Superior 35 Peak 1 A Dian Superior 35
—AsA +AsA —AsA +AsA —AsA +AsA —AsA +AsA
0 0.59+0.21e 0.51+£0.03e 0.49+0.04e 0.50+£0.08e 3.46+0.07d 3.44+0.25d 4.62+0.46d 4.89+0.53d
3 0.63+0.15e 0.65+0.04e 0.57+£0.05e 0.49+0.04e 4.27+0.37d 4.02+0.06d 4.97+0.21d 4.83+0.52d
6 0.61+£0.32¢ 0.57+0.04e 0.63+0.07d 0.52+0.01e 5.16+0.11d 4.68+0.27d 5.32+0.33d 4.55+0.30e
12 0.89+0.72d 0.67+0.04d 0.76+0.03d 0.57+0.08e 6.52+0.31c 5.02+0.16d 6.15+£0.15¢ 5.11+0.33d
24 1.05+0.55¢ 0.68+0.02d 0.91+0.10¢ 0.72+0.06d 8.06+£0.07¢ 5.43+0.12d 7.16+£0.37b 5.31+0.15d
48 1.32+0.45¢ 0.89+0.05d 1.29+0.04b 1.01+£0.07¢ 9.97+0.53h 6.95+0.52¢ 7.41+0.23b 5.26+0.39d
72 1.63+£0.49h 1.15+0.27¢ 1.53+0.04a 1.31+£0.03b 11.17+0.31b 8.16+0.73¢ 8.05+0.11a 6.38+0.53b
96 2.24+0.63a 1.24+0.21¢ 1.85+0.09a 1.32+0.14b 14.05+0.43a 10.31+0.36b 9.21+0.40a 7.81+£0.63b

— R B 1.3 £, SEME 96 h B Y E L 35
S (E 4:B) RS AsA & X IRARAR Y 0.79 £%,
AsA AEBERYARZS AsA 5 XTI 0.94 1%, S HL
—ERME A 1.2 45, S IE 24 h BFASAR AR AsA
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