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Effects of nitric oxide an indirect reaction production of NO,~ on the

physiological functions of maize under cadmium stress

JIA Jia XU Yixin LI Jia FAN Wen—giang HU Jinggiang MU Zi<in
( State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau
Northwest A&F University Yangling Shaanxi 712100 China)

Abstract: Gaseous signaling molecule nitric oxide ( NO) is proven in many plants to be able to alleviate cadmi—
um ( Cd) stress. Under acidic conditions glutathione ( GSH) can react with sodium nitrite ( NaNO,) to generate S—
nitroso—glutathione ( GSNO)  which can release NO. The present work was to study whether this type of NO could
help maize seedlings ( Zea mays L.) to resist Cd stress. Different concentrations of GSNO (50 125 250 wmol °
L™" and 350 pmol * L™") were applied to maize seedlings that had been subjected to 80 mg * L.™' CdCl, for 7 d.
The results showed that GSNO could significantly improve maize seedlings plant height stem diameter and leaf area
especially at the 250 pmol * L.”" GSNO concentration; The addition of 350 pwmol * ™' GSNO couldmaintain photo—
synthetic pigment maximization effectively alleviate leaf yellowing; The benificial effects of GSNO ( optimum concen—
tration was in the range of 150 ~250 pmol * L™') on Cd-stressed maize might be related to the enhanced antioxidant
enzyme activity such as superoxide dismutase ( SOD) catalase ( CAT) ascorbate peroxidase ( APX) and peroxi—
dase (POD) and decreased levels of H,0, and O,; Furthermore GSNO greatly enhanced the capacity of maize
seedlings to chelate heavy metal ions which optimal GSNO concentration was 250 wmol * L™
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Fig. 1 Effects of GSNO on the growth and development of maize
seedlings under 80 mg * L' Cd stress for 7 days

Table 1

1 GSNO
7d

Effects of GSNO treatment on the morphological responses

80 mg L' Cd

of maize seedlings after 7 days treatment with 80 mg « ™" Cd

S -
/em /em /cm?
/(wmol * L") Plant Stem Leaf
GSNO height diameter area
concentration
Control 27.60 £1.31a  0.39+0.02a 13.89 +£0.73a
0 16.77 £0.84d  0.19 £0.01d 7.85+1.69d
50 18.43 £0.21cd 0.22 £0.0lcd 8.86 +1.24c¢
125 22.30£1.57b  0.26 £0.04bc 11.09 £0.51b
250 23.40 £0.23b  0.27 £0.02b  11.93 £1.76b
350 18.47 £0.70¢  0.22 +0.02cd 10.87 +0.80b

(P<0.05)
Note: Different lowercase letters indicated significant differences ( P

<0.05) among different treatments. The same below.
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Fig.2  Effects of GSNO treatments with different concentrations on the chloroplast pigments
content under 80 mg * L' Cd stress in maize seedlings
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2 GSNO Cd TAST.GSH  PCs
Table 2 Effects of GSNO treatments with different concentrations on the contents of
TAST GSH and PCs in leaves and roots of maize seedlings
S-
Tissues GSNO concentration TAST content GSH content PCs content
/( wmol « L") /( nmol * g7 ") /(nmol * g~ ") /(nmol * g~1)
Control 39.82 +1.54d 30.92 £1.13a 8.90 £2.08d
0 51.23 £2.46¢ 11.27 £1.47d 39.95 £1.89¢
50 54.21 £2.37¢ 18.40 +£2.59b 35.81 £0.37¢
Roots 125 71.89 £2.53b 19.38 +£0.74b 51.78 +4.48b
250 81.33 £5.86a 20.12 £1.95b 61.95 +£5.12a
350 52.04 £1.65¢ 14.71 £1.53¢ 37.32£2.87¢
Control 137.19 £2.98d 26.75 +£1.47¢ 110.45 +£2.23¢
0 140. 11 +£2.45d 17.41 £1.85d 122.69 +0.82b
50 148.67 £3.23¢ 31.17 £1.47b 117.50 +4.29b
Leaves 125 161.12 =1.61b 31.66 +1.53b 129.46 = 1.69a
250 167.47 £1.74a 36.33 £1.28a 131.15 £2.93a
350 151.37 £3.10¢ 33.62 +1.85ab 117.74 +4.70b
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