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Effects of rare earth gadolinium on antioxidase activity and other physiological
characteristics of watermelon seedling under nitrate stress

ZHANG Hao, LU Xiao-min, LI Kun, WU Xiu
(Anhui Science and Technology University , Fengyang , Anhui 233100, China)

Abstract: An experiment was conducted to investigate the effects of Gd, (CO;3)5 on the antioxidase activity and other
physiological characteristics of grafted watermelon seedlings under nitrate stress. Compared with the control, nitrate stress
significantly increased the superoxide anion (0O, ) production rate, hydrogen peroxide (H,0,) contents, malondialdehyde
(MDA) contents and cell membrane permeability of grafted watermelon seedling leaves, while decreased the leaf net pho-
tosynthetic rate (P, ), stomatal conductance ( G, ), intercellular CO, concentration ( C;) and transpiration rate ( T,) by
64.2%, 81.6.%, 27.1% and 71.5% , respectively, and dry matter accumulation was reduced by 38.9% . However,
applying Gd,(COs )3 could improve the activities of superoxide (SOD), peroxidase (POD) and catalase (CAT), decrease
the O, production rate, H,0, contents, MDA contents and cell membrane permeability, alleviate the drop range from
P,, G,and T., and increase the dry matter accumulation by 29.2% . Therefore, Gd,(CO;); treatment could keep a
high photosynthetic performance, and effectively promote grafted watermelon seedlings growth through the adjustment of
the protective enzyme activity and reduction of membrane lipid peroxide level under nitrate stress.
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Table 1 Effects of Gdy(CO;3)3 on the growth of grafted watermelon seedlings under calcium nitrate stress
b 3= ff M AT AT MTE
- ; Plant hight Fresh weight Dry weight of shoot Dry weight of root Dry weight
Ireatment _1 ~1 -1 -1 -1
/(cmeplant~!) /(g-plant™") /(g plant™") /(g plant') /(g plant~1)
1 40.23+3.54 a 24.10+2.6la 2.178 £0.151a 0.306 +0.032a 2.484+0.182a
II 25.07+2.20 b 13.33 £ 1.46b 1.294 £ 0.158¢ 0.224+0.035 b 1.518 +0.186¢
I} 30.97+2.29 b 15.77£1.53b 1.702 +£0.214b 0.259+0.025 ab 1.961 £0.217b

I B R R NG RN A B ] 22 5 .35 (P < 0.05), R Al

Note: Different small letters in the column meant significant difference at 0.05 level. hereinafter.
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Effects of Gd,(CO3)3 on SOD, POD and CAT activities in leaves of grafted watermelon seedlings calcium nitrate stress
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Fig.2  Effects of Gd,(CO;)3 on the superoxide anion production rate, hydrogen peroxide contents of

grafted watermelon seedling leaves under calcium nitrate stress
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Fig.3  Effects of Gd,(CO3)3 on MDA and cell membrane permeability of grafted

watermelon seedling leaves under calcium nitrate stress
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Table 2 Effects of Gdy(CO3)3 on photosynthesis of grafted watermelon seedlings under calcium nitrate stress
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