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Effect of Exogenous Nitric Oxide on Active Oxygen Metabolism and Cadmium Accumulation in Alfalfa
Seedlings Under Cadmium Stress

CHEN Yin—ping, QU Miao—miao, SU Xiang—nan, NGABIRE Maurice, YANG Zhi—juan, YANG Shu-wen, BAI Yu-lin

(School of Environmental and Municipal Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China )

Abstract: Nitric oxide(NO) is currently believed to play significant roles in plant responses to environmental changes. In this study, the ef—
fect of exogenous nitric oxide on the membrane lipid peroxidation, osmotic regulation substances, antioxidant enzyme activities and cadmium
accumulation in leaves, stems, and roots of alfalfa seedlings and its mechanisms were studied under cadmium (0.5 mmol- L™ CdCl,) stress
using sodium nitropprusside (SNP) as NO donor. Supplying 300 pmol - =" SNP remarkably reduced relative electric conductivity (REC ),
malondialdehyde (MDA ) and hydrogen peroxide (H,0,) content, and superoxide anion(O; + ) —generating rate. Application of 400 pwmol - L
SNP significantly promoted the synthesis of proline (Pro ), soluble protein(SP) and carotenoid (Car). The effect of SNP on activities of an—
tioxidant enzymes in leaves, stems and roots of alfalfa seedlings was dependent on SNP concentrations. Treatment with 100 pmol - L' SNP
significantly enhanced activities of peroxidase (POD) in leaves and superoxide dismutase (SOD) and glutathione reductase (GR) in leaves
and stems. Applying 50 pmol- L™ SNP significantly enhanced activities of ascorbic acid oxidase (APX) in leaves, stems and roots. The POD
activity in stems and roots was significantly enhanced by 400 pwmol L' SNP. Cadmium accumulation in leaves and stems was remarkably
reduced by 200 pwmol -L.~' SNP, whereas root cadmium was obviously decreased by 100 pwmol - L' SNP. The results show that appropriate
concentrations of exogenous nitric oxide could increase the content of osmotic-regulating substances and regulating activities of antioxidant
enzymes to protect the membrane system stability and to alleviate Cd stress in alfalfa seedlings effectively.
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0.05), KR SNP AbFR{FAR H MDA 5 i 5 25 [ fIK
(P<0.05), i@ e BE SNP Ab# (i MDA & &4 Fr 7t
=, AHERE A T Cd i AR it SNP Ab 2 i) #&
i, W] SNP A DIFE—E R 92 Cd iria s
B A& 1 B) .

[FIAEHE, Cd B , AL H s 4 il i ZE AR rp
0; & i E T+ (P<0.05) AR v HL0, it T+
(P<0.05). 300 pmol -L~" SNP 4k B {si i F14R 400
pmol - L~ SNP 4bHffi 25 v O - & i & & e ik (P<
0.05),500 pwmol - L~ SNP /b FH i i F1 2% v H,0, 5 1
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Figure 1 Effects of NO on REC,MDA, O; -and H,0, in leaves, stems and roots of alfalfa seedlings under Cd stress
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Figure 3 Effects of NO on content of proline, soluble protein and carotenoid in leaves , stems and roots of alfalfa seedlings under Cd stress
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Figure 4 Effects of NO on Cd content in leaves, stems and roots of
alfalfa seedlings under Cd stress
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Table 1 Pearson correlation coefficients between NO and active oxygen metabolism and Cd accumulation of alfalfa seedlings under Cd stress

SNP MDA REC 0;- H,0, Pro SP Car POD APX GR SOD
MDA it -0.110
2% -0.333
it 0.055
REC M —0.854%  —0.291
2% -0.029  0.006
B -0.860%* -0.222
0;- nt- -0.302  0.780%  -0.111
= -0311 0322  -0253
Uils -0.519  0.446 0.245
H,0, 8 -0424  0.631  -0.014 0.859%*
2% 0.104  -0.048 -0.159  0.528
i 0373 0559  -0.644  0.510
Pro it -0.103 0236 0018 0058 -0.114
E 0263 0567 0143  -0364 -0.330
it 0344 0340 -0471  0.083 0398
Sp nt 0.183  -0362  0.064 -0278 -0.638  0.491
2% 0.033 0163 -0492 -0.011 0334  -0.197
R 0344 0340 -0471  0.083 0398 0344
Car - 0616  —0.467  -0.14 -0.685* -0.787* -0.102  0.411
2% 0564  —0.779%* 0200 -0.162 0047 -0336 -0.346
it
POD nf- 0.087 0022  -0094  0.221 0.112 0127 -0.021 -0.162
2% 0.652  -0.180 -0.191 -0.627  0.068  0.441 0319  -0.008
pits 0224  -0369 -0259  0.047  0.134 0795 -0.152
APX - -0443 0169 0278  0.099 0382  -0.602 -0.802%* -0.429 -0.140
2% -0.643  0.154  -0.088  0.043 0009 -0247 0307 -0.173 -0.446
it -0280 -0375 0232 0285 -0.162 -0.036  0.641 0.131
GR nt- -0.676 0509 0379  0.631 0.614 0112 -0390 -0.762*  0.501 464
2 0334 0255 0255 -0.108 -0.099 0.112 -0467  0.091 0312 -0.900%*
R 0.696 0036 -0.884** -0247 0433 0474 -0.178 0483  0.060
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it 0.633 0460 -0.731* -0.163 0356  -0.037 -0.215 0.065  0.049  0.788% -0.889%*

T * FORA R AR RIS % (P<0.05) , ** FR A RHEPRIBIAR SR 3 (P<0.01) , *#* FR AR [FFE AR A S MR 235 (P<0.001)

Note: *, ** and *** indicate significance at P<0.05,P<0.01,and P<0.001, respectively.
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