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Effects of Exogenous AsA on the Growth of Dianthus chinensis Seedlings Under Soil Cd Stress
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Abstract:In order to investigate alleviating effects of exogenous ascorbic acid( AsA ) for Dianthus chinensis seedlings suffering cadmium
stress, a greenhouse pot experiment was conducted to explore the effects of different concentrations(0, 20, 40, 60, 80 mg- " and 100 mg-L™")
of exogenous AsA on the growth of Dianthus chinensis seedlings. Cd(50 mg-kg™") significantly inhibited the growth of Dianthus chinensis
seedlings. Spraying exogenous AsA( <40 mg-L™") markedly alleviated the stress effect of Cd. Exogenous AsA significantly increased the
activities of the catalase (CAT), peroxidase (POD ), ascorbate peroxidase (APX ), monodehydroascorbate reductase (MDAR ), dehydroascor—
bate reductase(DHAR ) and glutathione reductase (GR ). Compared with Dianthus chinensis seedlings under Cd stress, exogenous AsA also
significantly increased the biomass, plant height, number of tillers, and the contents of AsA and GSH. Exogenous AsA markedly reduced the
cell membrane permeability, the shoots Cd content, production rates and accumulative amount of H,0,. However, the alleviating effect of
exogenous AsA was showed as quadratic curve. With higher concentration, the exogenous AsA showed pro—oxidant effects. The present
study indicated that the optimal concentration of exogenous AsA was 35~45 mg- L™ to alleviate the Cd stress.
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Table 2 Effects of the exogenous AsA on the growth of Dianthus chinensis seedlings under Cd stress

AL Treatment ORI o Oy vl B e SR Bt R
bR Root b |3 Shoot #£ Pk Whole plant Plant height Tiller number Coefficient

CK 1.89+0.11a 13.66+0.30a 15.56+0.37a 27.50+2.38a 11.67+2.08a —

1 1.44+0.05d 10.59+0.26¢ 12.02+0.21¢ 17.37+1.62cd 5.33+1.53cd 0.77

Il 1.75+0.03b 13.43+£0.45a 15.18+0.42a 23.17+1.20b 7.00+1.00bed 0.98

IIr 1.64+0.12bc 13.51+0.40a 15.15£0.50a 22.71+0.64b 9.67+2.08ab 0.97

v 1.58+0.06¢d 11.23+0.10b 12.81+0.07b 18.33+0.58¢ 7.67+1.15bc 0.82

\Y 1.48+0.04d 10.33+0.20cd 11.81+0.23¢ 17.48+1.96¢d 6.33+1.53cd 0.76

A\l 1.45+0.10d 10.02+0.20d 11.47+0.19¢ 15.25+0.72d 4.33+1.53d 0.74

T A PR R)/NS FEEFROR P<0.05 K R 2538 . T,

Note : Different letters indicate difference significance at the level 0.05,so do the followings.
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Table 3 Effects of the exogenous AsA on the Cd contents of

Dianthus chinensis seedlings under Cd stress(mg-kg™)
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2

Figure 1 Effects of the exogenous AsA on the the relative conductivity, superoxide anion production rates and H,0, contents and of

Dianthus chinensis seedlings leaves under Cd stress

4 KPR EEIERENEXREG)

Table 4 Correlation coefficients between the various indicators of Dianthus chinensis seedlings in this experiment
Item Cd 4 ] / H,0, POD SOD CAT APX MDAR  DHAR GR AsA GSH
Cd 1
f 0.77 1
/ 0.60 0.88 1
H,0, 0.39 0.70 0.87 1
POD -0.43 -0.67 -0.57 -0.48 1
SOD 0.47 0.26 0.38 0.46 -0.33 1
CAT -0.34 -0.72 -0.58 -0.59 0.51 0.10 1
APX -0.04 -0.54 -0.49 -0.45 0.43 0.09 0.42 1
MDAR -0.65 -0.74 -0.62 -0.58 0.59 -0.27 0.66 0.25 1
DHAR -0.57 -0.87 -0.82 -0.83 0.69 -0.37 0.73 0.45 0.74 1
GR -0.74 -0.83 -0.82 -0.57 0.42 -0.21 0.54 0.18 0.72 0.66 1
AsA -0.63 -0.89 -0.85 -0.81 0.67 -0.27 0.73 0.48 0.77 0.87 0.71 1
GSH -0.48 -0.74 -0.73 -0.76 0.63 -0.26 0.68 0.37 0.65 0.84 0.56 0.76 1

Te b R S fRERAT L A 0550 [ r | <03 FRBEEHIE, 0.3<r [ <0.5 FRREAIE, 0.5<[r [ <0.8 FoR BEMIR,0.8<[r | <1K

7R AR

Note: § and [ respectively represent the relative conductivity and superoxide anion. 0<< |r | <0.3 indicates weak correlation,0.3<|r | <0.5 indicates

low correlation,0.5<|r | <0.8 indicates significant correlation,0.8<|r | <1 indicates highly correlated.
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Figure 2 Effects of the exogenous AsA on the POD,SOD, CAT activity of Dianthus chinensis seedlings leaves under Cd stress
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Figure 3 Effects of the exogenous AsA on the enzyme activities in the AsA—GSH cycle of Dianthus chinensis seedlings leaves under Cd stress
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Figure 4 Effects of the exogenous AsA on the AsA, GSH contents of Dianthus chinensis seedlings leaves under Cd stress
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Figure 5 The AsA—GSH cycle within plant cells
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