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Sensitivity of Different Vegetable Seedlings to Cadmium
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Abstract Excessive accumulation of cadmium Cd in agricultural soil can influence growth and development of vegetables. On the basis of
the amount of Cd uptake and accumulation, this paper evaluated the sensitivity of vegetable seedlings to Cd. The higher cumulative amount of
Cd in the vegetable seedlings, the more sensitivity of vegetables to Cd. A hydroponic experiment was carried out to investigate the influences
of Cd on different vegetables seedlings leafy vegetables Chinese cabbage; fruit vegetables cucumber, cowpea; root vegetables radish . The
results showed that, in all roots and shoots of vegetable seedlings, Cd contents was significantly increasing P<0.05 with increasing concen—
tration of Cd, and at the same concentration, Cd was easily absorbed and accumulated in roots than in shoots. For the roots and shoots of these
tested vegetables, Cd enrichment capacity in increasing order was Chinese cabbage>radish>cucumber>cowpea. This indicated that Chinese
cabbage was most sensitive to Cd among studied vegetables. Correspondingly, cowpea had been affected the most. Its seedling root length de—
creased significantly compared to comparison at Cd concentration of 0.1 mg+L™"; when Cd concentration was 1.0 mg+ L™, plant fresh weights
were significantly lower; when Cd concentration was 5.0 mg - L™, there was a significant reduction of vegetable emergent seedling rates and
roots could not normally grow. For four tested vegetables, as Cd concentration increased, catalase contents CAT increased and chlorophyll
contents decreased; vegetable emergent seedling rates, seedling root lengths and plant fresh weights decreased significantly.
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400 mLL cd /mg-L" CK 0.01 0.1 1.0
25 14 d 39.54 112.04 380.09 2 638.18
) 20~25 C 87%~95% cd / 15.20 80.73 198.06 1199.37
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Table 3 Cd contents in shoots of tested vegetable seedlings with
° ) different concentrations
Cd /mg-L" CK 0.01 0.1 1.0
© 0.01 0.1 1.0 5.9
1.3 cd 17.15 9859 54592 3.29
1.3.1 /mg kg™ 12.36 28.56 172.84 1.65
<< >>[14IO 3.83 6.65 38.72 4.92

1

Table 1 Components in tap water after laying in the air for 24 h

pH TN/mg-L™" TP/mg- L™ K/mg-L™" Ca*/mg- L™ Mg*/mg- L™ Na/mg- L™ Cu*/pg- L7 Zn*/pg- L' Pb*/pg- L7 Cd* g - L7 As*/pg - L7 Cr¥/pg - L7 Ni*/pg- L™

7.15 1.83 0.17 5.49

57.03 21.39 28.22

2.33 664.9 4.27 0.25 091 4.81

1.13
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Table 4 Effects of different concentrations of Cd on emergent seedling rates
Cd CK 0.01 0.1 1.0 5.0 10.0
98.67+2.31a 98.67+2.31a 100+0.00a 100£0.01a 100+0.02a 100+0.03a
71.67+2.89a 73.33+5.77a 83.33+2.89%a 71.67+10.41a 76.67+10.41a 76.67+15.28a
e 96.67+0.00a 96.67+4.04ab 96.67+0.00a 96.67+0.00a 87+0.00bc 82.33+13.61c
80+10.8ab 86.25+8.54a 83.75+9.46a 81.25+14.93b 80.00+5.77ab 80.00+7.07ab
R P<0.05
5 Cd
Table 5 Effects of different concentrations of Cd on roots length
Cd /mg-L"! CK 0.01 0.1 1.0 5.0 10.0
8.06+1.78a 7.78+2.22a 6.14+1.47b 2.34+0.92cd 1.79+0.72d 1.68+0.89d
12.89+3.18a 9.67+2.64bc 11.06+3.61b 7.99+2.77¢c 5.29+2.58d 2.01+0.62¢
fem 20.77+3.24b 20.57+3.74b 22.98+1.85a 1.94+0.94¢ — —
11.73+4.52a 12.19+4.01a 11.86+3.30a 7.66+2.63b 4.53+1.59¢ 5.49+1.75¢
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