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Role of Exogenous Salicylic Acid in Alleviating Nitrogen Metabolism in Leaves and Antioxidase in Root by
Cadmium Stress in Maize Seedling

ZHAO Xin—yue', HE Mao', SHI Hui", QU Bo?

(1.School of Environmental and Municipal Engineering, Xi'an University of Architecture and Technology, Xi’an 710055, China; 2.School of
Resource and Environmental Engineering, Mianyang Normal University, Mianyang 621000, China)

Abstract: The nutrient solution culture experiment was carried out to examine the effects of exogenous salicylic acid(SA ) on growth, chloro—
phyll, nitrogen metabolism and antioxidase activities in maize seedling exposed to cadmium(Cd) stress. The Cd stress dramatically reduced
the seedling growth and leaf chlorophyll content, and increased the nitrate accumulation in leaves due to interfering with the nitrogen
metabolism. At the same time, Cd stress disturbed the antioxidase activities in seedling root. Applying exogenous SA in the concentration
range of 50~250 pmol - L™, the leaf chlorophyll contents increased 81.3%, 115.2% and 45.9%. The exogenous SA improved the nitrate re—
ductase activities of leaf 1.32 and 1.29 times, the nitrate content was reduced with 30%, and the enzymatic activities of glutamine synthetase
(GS) and glutamate synthase(GOGAT) all increased more than 60%, comparing with that under Cd stress. It shows that the exogenous SA
maintained the nitrogen metabolism to work well in maize leave. The application of exogenous SA could reduce the peroxidase(POD ) activi—
ty to 0.026 min-mg™, and the activity of POD and superoxide dismutase(SOD ) in maize root had no markedly difference with that under Cd
stress condition. The lower POD and SOD reduced the damage of Cd stress on the plasma membrane oxidation system. But the role degree of
exogenous SA alleviating Cd stress was affected by SA application concentration. Application with lower concentration SA had markedly re—
pairing effects, and the higher SA concentration could inhibit chlorophyll synthesis and enzyme activities. The SA concentration with good
repairing results was in the range of 50~100 wmol - L' through compressively consideration factors.
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Figure 1 Effects of different concentrations SA on the height and
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biomass of maize plants exposed to Cd stress
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Figure 2 Effects of different concentrations SA on the chlorophyll in the leaves of maize plants exposed to Cd stress
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Figure 3 Effects of different concentrations SA on the nitrate nitrogen(NOs=N ) and nitrite nitrogen(NO,~N)

in the leaves of maize plants exposed to Cd stress
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Figure 5 Effects of different concentrations SA on the activities of guaiacol peroxidase(POD ) in the root of maize plants exposed to Cd stress
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Figure 6 Effects of different concentrations SA on the activities of superoxide dismutase(SOD )

in the root of maize plants exposed to Cd stress

BERE P RE R, Cd B ERE T £
Kt frh GDH W&, ol RE R I R 2 Cd 51 GS-
GOGAT ¥ Z B S8 i NH BB, s e
GDH VG PR R M4 ag . 1A SA AP R 3% Cd ha i &
K R o GS-GOGAT i ¥4 27 41 il 1 i 15 B 45 54 2%
fife, BT L GDH {GMEA e N HIA 2 i 25 5 T X B,
UL SA ZhBEXT F R R R R AR Y R A
.

Cd 774 1 A BB bR AL R GE
AR E 2 Cd BEE RN Z —, Cd [ha )i S &
K POD #1 SOD {EPEMHE AN, SOD ZAEYHTAI RS
Wy —IB B2, B0l LI Mehler 521 H 7= A 16 1
AR H,0,, SRJGE T POD  CAT 2586444k JyH,0
1 0o, TS SO BH 11 O3 1 HyO, AH B A FH X 20 fifa
P B R A5 . Cho Fil Seo™MA g, SOD V& PERY T
K, AT RS Cd 75 b 8 0 E 2R N . FEAHESE
W, Cd AR SOD A1 POD Jif: I 48, nl A Al
Wikt Cd JHpaa i —Fi 8RN o BT P SR T L SOD
SRS AR TR, TR TS AT S T R BT Y
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