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Different Sensitivity of 23 Common Crop Species to Cadmium Toxicity
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Abstract: Cadmium toxicity to 23 kinds of commonly cultivated crops of 9 families was studied by solution culture with different
cadmium concentrations. Most of the studied crop seedlings showed cadmium toxicity symptoms with 0. 1-0.25 mg-L~'. The toxic
effects of cadmium on the crops were quite different. The effect of Cd on shoot biomass was more obvious and stable than the other
parameters at low Cd concentrations (0.1-0.5 mg+L "), Therefore, shoot fresh weight was selected to be the indicator of plant
sensitivity to Cd. The EC,, ( effective concentration causing a 20% inhibition of shoot biomass) values of Cd for the studied crops
ranged from 0.03 to 24.67 mg-L~'. The Cd sensitivity of the crops is classified according to the response endpoint of apparent
symptoms and the EC,; values. Chinese cabbage, brassica napus, youmai lettuce, mustard and pakchoi are sensitive species to Cd
toxicity that can be used as ecological receptors to determine the critical value of the toxicity of soil Cd to crops or as monitoring crop
species of soil Cd pollution. Cucumber is most tolerant to Cd toxicity among the studies crops.
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Fig.1 Cadmium toxicity symptoms of some seedlings after 15 days culture at 0. 25 mg-L ™"
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Table 1  Tolerance index to cadmium toxicity for mustard ( Brassica juncea) and cabbage ( Brassica oleracea) /%
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i i

B b A R R if 7

0 100.00 =4.54a 100.00 +£9.34a 100.00 £11.16a 100.00 +7.37a 100.00 £6.99a 100.00 +8.29a 100.00 +13.54a 100.00 +5.95a
0.1 98.42 +4.86a 93.32+2.79a 93.93 £3.88a 104.20 +12.79a 89.87 £3.96a 90.72 +10.81a105.70 +15.27a 139.18 +12.04b
0.25 84.01 +8.84b 59.53 +11.53b 81.65 £10.90a 84.45 +11.53b 89.87 +3.08a 97.88 £5.32a 107.02 £3.92a 130.72 +12.91b

0.5 79.44 £5.48b 50.61 £12.27b 86.72 +0.73a
1.0 72.94 £6.54b 47.26 £8.52b 71.40 +6.84b

48.86 £12.27¢ 88.11 £3.50a 82.09 £7.59b 94.09 £10.52b 117.23 +4.33¢
43.61 £13.52¢ 83.11 £4.63a 74.33 £7.56b 93.55 +11.45b 91.84 +4.71d
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Fig.3  Correlations between root-shoot ratios

and cadmium concentrations
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Table 2 Classification of cadmium sensitivity to crops according to the response endpoint of toxicity symptoms
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Table 3 Correlations between different crop species of shoot fresh weight tolerance index and cadmium concentration and corresponding EC

32k =L PG IR R EC,,/mg-L"!
iEE ¥y = -0.092 In(x) +0.478 0. 837 0.03
i y*™ = -0.134 In(x) +0.449 0. 949 0.07
R TR ;: —0.107 In(x) +0.531 0.751 0.08
PNEES y**= =0.111 In(x) +0.522 0.837 0.08
IrE y*™ = -0.127 In(x) +0.501 0.905 0.10
NESE y*™ = -0.123 In(x) +0.556 0.794 0.14
W e 1 ¥ = —0.086 In(x) +0. 647 0.903 0.17
A3 y* = -0.118 In(x) +0.601 0.918 0.18
LN y*™ = -0.093 In(x) +0.648 0.954 0.20
FARCINE ¥y = -0.196 In(x) +0.507 0.994 0.22
i R rh%ﬁ y = —0.069 In(x) +0.670 0.893 0.23
AEHB 3R y* = -0.109 In(x) +0.639 0. 865 0.23
i y*™ = -0.067 In(x) +0.704 0.734 0.24
e i 2 ¥y = -0.113 In(x) +0. 677 0. 862 0. 34
Ak ¥y = -0.103 In(x) +0.706 0.827 0.39
PP ¥y = -0.160 In(x) +0.699 0. 933 0.53
a0 b y** =0.0006x” 0. 045x +0. 849 0.937 1.09
i3 y =0, 845¢ 7 041x 0. 860 1.31
b AR R fL y: -0.198 In(x) +0.928 0.769 1.91
# b ¥ =0.0006x> — 0. 050x +0. 943 0.975 2.94
BRI y ™= =0.0076x" +0.014x +0. 828 0. 824 3.03
SEERH R ¥ =0.0007x> = 0. 052x +0. 960 0. 965 3.19
N U AT ) # N ¥y =1.057e %0 0. 651 24. 67
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