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The Alleviative Effects of AsA on the Growth of Rape Seedlings Under Cd Stress

ZHANG Pei, ZHOU Qin, SUN Xiao—fang, WANG Fu—zheng, JIANG Hai—dong

(MOA Key Laboratory of Crop Growth Regulation, Nanjing Agricultural University, Nanjing 210095, China )

Abstract: Cd can damage plant to accumulate active oxygen in plant tissue. The accumulation of active oxygen is due to the unbalance be—
tween the production and elimination of active oxygen in plant tissue, which causes the lipid peroxidation of plant cell membrane, and dam—
ages the plants. Alleviative effects of different concentration(0.1, 1.0, 2.5, 5.0 mmol - L") Ascorbic acid( AsA )on rape seedlings treated by 25
mg+L7'CdCl,+2.5H,0 were studied. 2 days after Cd treatment, AsA was applied 5 times at the intervals of 2 days. Results showed that the 25
mg+ L'CdCl,+2.5H,0 treatment inhibited the growth of seedlings and caused a significant increase in malondialdehyde (MDA )content which
was the product of lipid peroxidation. Significant increase of lipid peroxidation degree in the rape seedlings was mainly due to the decrease in
the capability of protective enzymes to eliminate base oxygenic ions. Cd stress decreased the activities of the superoxide dismutase (SOD),
catalase( CAT )and peroxidase(POD ), contents of chlorophyll a, chlorophyll b and carotenoid in the seedling leaf. With the application of dif—
ferent concentration of ASA, it showed that low concentration AsA could alleviate Cd stress of rape seedlings effectively. 0.1 mmol - L.'AsA
enhanced the biomass, chlorophyll and carotenoid contents. Also the activities of antioxidant enzymes SOD, CAT and POD were increased
significantly, which could eliminate base oxygenic ions in time and restrained lipid peroxidation in the rape seedlings under Cd stress. The
transportantion of Cd from root to shoot was obviously suppressed. Cd content and Cd accumulation in root, Cd accumulation in shoot in—
creased, while Cd content in shoot decreased significantly. Tt suggested that 0.Immol - L"AsA had good alleviative effects on Cd intimidation,
but too high concentration of AsA(2.5.5.0mmol-L")and appling frequency did some damage to rape seedlings, instead.
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Table 1 Effects of L-Ascorbic acid on biomass and pigment of Cd treated rape seedlings

b3 LNy S Ho BT T LR 2 T 2R3 b F i FENE MR E
Treatment ~ Plant DW/g-plant™ Shoot DW/g-plant™ Root DW/g-plant™ Chla contents/mg- g™ Chlb contents/mg-g™! Car contents/mg-g™
T, 0.438h 0.349h 0.089%a 1.061a 0.397a 0.239b
T, 0.376d 0.289de 0.087ab 0.415f 0.106f 0.119de
T, 0.515a 0.426a 0.089a 0.904h 0.285b 0.246a
T, 0.392¢ 0.306¢ 0.086bc 0.522¢ 0.156¢ 0.134c
Ts 0.375de 0.290d 0.085bed 0.513cd 0.140cd 0.121d
Ts 0.364f 0.279 0.085bed 0.466e 0.117e 0.111ef
b e ZREFIKBREKF(0=0.05), FE,
Note : Those marked with a, b, ¢ indicate significant difference at 5% probability level. The same as below.
& 2 SRAME THUIR MBR X i e 4h B $R 5 BL Y 220
Table 2 Effects of L-Ascorbic acid on Cd distribution of Cd treated rape seedlings
Qb HO T R i b R T AR R EUNSHIEYAE S
Treatment  Cd content in root/pg+e™”  Cd content in shoot/pg-g™ Cd accumulation in root /g - plant™ Cd accumulation in shoot/pg*plant™
T, 78e 29.8f 7.0d 10.4e
T, 7 125bc 345.7a 619.9b 99.9b
T, 7 859a 258.7de 699.4a 110.2a
T, 7 193b 277.7d 618.6b 85.0cd
Ts 7 084c 291.9bc 602.1bc 84.7cd
Ts 7 035¢d 318.8b 598.0c 88.9¢
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Figure 1 Effects of L-Ascorbic acid on SOD activity in leaf of rape
seedlings treated by Cd
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Figure 2 Effects of L-Ascorbic acid on POD activity in leaf of rape
seedlings treated by Cd
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Figure 3 Effects of L—Ascorbic acid on CAT activity in leaf of rape
seedlings treated by Cd
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Figure 4 Effects of L-Ascorbic acid on the contents of MDA in leaf
of rape seedlings treated by Cd
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