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The Sensibility to Zinc Toxicity of 16 Vegetables Commonly Cultivated in Fujian Province China
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Abstract A series of hydroponics experiments with different zinc concentrations  0.05, 0.5, 1, 2,4, 8, 16 mg-L™" and 32 mg- L' using the
seedlings of 16 vegetable species commonly cultivated in Fujian Province, southeast of China, were conducted in order to compare the sensi—
bility of the vegetable species to zinc toxicity and to select the species with the highest sensibility to zinc—toxicity. The results showed that the
zinc—toxic symptoms appeared more obviously on cucumber and water spinach than the others. The symptoms appeared on cucumber and wa—
ter spinach as early as 2 days after Zn was added. On the contrary, cabbages Fast cabbage, Prematurity No.5 , asparagus lettuce, lettuce, mus—
tard leaf and carrot did not show apparent zinc—toxic symptoms, suggesting that these vegetables were more tolerant to zinc toxicity. These
vegetables cultured in the solutions with 32 Zn mg - L.~ appeared chlorosis phenomenon until 11 days after the zinc was added. The fresh
weights of shoot and root of all the vegetables increased in the beginning, and then decreased with increasing zinc concentrations in the solu—
tions and showed significant correlations with the zinc concentrations in the solution, except the fresh weight of Fast cabbage. The shoot fresh
weights of cucumber and Prematurity No.5 decreased the most significantly while those of crown daisy, carrot, leaf mustard and Fast No.5 de—
creased the least. The vegetable that had the most obvious zinc toxic symptoms and the lowest ECy value the zinc concentration at which the
fresh shoot weight decreased by 20% was selected as the most zinc—toxic sensible vegetable. Therefore, the most zinc—toxic sensible veg—
etable species was cucumber because its EC, was only 3.12 Zn mg-L™.
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1 2mg-L?

Figure 1 The symptoms of Brassica and cucumber when exposed on 2 mg- L™ of Zn

2 16 mg- L 32 mg- L
Figure 2 The symptoms of cabbage when exposed on 16 mg-L™ and 32 mg- L™ of Zn
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Table 1 The symptoms of Zn toxicity of various vegetables
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Table 2 Comparison of the stem lengths of the vegetables treated with different Zn concentrations

mg-L"

0.05 0.5 1 2 4 8 16 32
20.93cd 27.28a 21.63bed 25.40ab 22.58bed 24.30abe 18.99d 20.40cd
28.23a 29.84a 29.60a 32.81a 30.34a 28.39a 29.24a 26.12a

18.78abed 20.62a 20.30ab 18.45abc 18.23bed 17.53¢d 17.05d 17.28d
22.53a 21.63a 23.30a 22.05a 21.70a 18.33b 18.28b 16.82b
31.77a 32.17a 29.43ab 32.26a 29.20ab 26.82bc 28.60a 24.62¢
19.57abe 18.67abc 21.53ab 19.83abc 23.17a 17.13be 19.8abe 14.93¢
27.04b 26.18be 31.28a 28.50b 23.63d 23.40d 23.72¢d 23.40d
22.03a 22.40a 23.55a 23.55a 22.67a 21.68a 17.14b 16.26h
22.33a 19.83ab 20.67ab 20.57ab 19.27b 16.10¢ 18.73b 15.33¢
54.17a 46.97ab 47.25ab 46.25ab 41.00ab 28.57b 30.67b 35.50ab
31.03bc 45.00a 35.97ab 30.17bed 20.27de 24.43cd 22.50cd 10.60e
65.33a 71.63a 71.33a 60.67a 48.63b 41.60b 18.33¢ 19.60c
124.08ab 114.13abe 98.13abed 134.70a 87.50bed 96.30abed 83.75¢d 61.53d
30.83a 31.27a 29.60a 32.53a 28.68ab 25.13be 26.47he 22.87¢
20.20a 20.12a 19.80ab 19.88ab 19.14ab 19.44ab 18.40b 16.00¢
134.30a 129.88a 132.48a 137.13a 134.38a 124.38ab 96.00ab 67.25b
LSD’s P<0.05 .

Note The different letters in the same line show the significant differences of LSD’s multiple comparisons P<0.05 . The Same below.
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Figure 3 The comparison of the toots of bean and water spinach between the treatments of CK and 32 mg- L™ of Zn
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Table 3 Root length of the vegetables treated with different Zn concentrations

Zn

0.05 0.5 1 2 4 8 16 32
21.43ab 31.08a 26.33ab 27.28ab 29.78a 25.48ab 22.03ab 19.45b
14.88ab 15.66a 16.64a 15.26ab 13.90bc 14.01be 13.86bc 12.68¢

8.73a 13.25a 11.80a 13.40a 15.61a 13.58a 9.97a 10.13a
31.50ab 30.30ab 33.50a 35.18a 34.97a 31.92a 26.05ab 22.66b
21.22a 22.22a 20.80a 20.56a 21.87a 19.47a 21.93a 13.65b
27.23a 21.33a 26.33a 22.34a 23.17a 25.07a 24.67a 17.20a
17.96be 18.38hc 21.40ab 20.45ab 22.28a 15.12¢d 17.15bed 13.58d
30.80a 31.18a 29.80ab 33.28a 33.78a 29.83ab 22.94c 25.00be
20.50a 20.33a 17.17ab 13.93b 14.83ab 13.33h 16.83ab 13.50b
19.83a 18.50ab 18.25ab 21.83a 15.67ab 17.83ab 20.17a 12.13b
25.90ab 27.07ab 26.47ab 31.00a 25.97ab 20.27be 21.03abe 10.50¢
28.52a 30.83a 28.27a 28.33a 29.43a 28.00a 25.33a 15.00b
24.48be 30.98ab 30.65ab 34.40a 30.53ab 30.95ab 24.03bc 16.35¢
25.67a 18.70b 26.10a 25.40ab 24.47ab 23.05ab 24.40ab 21.50ab
27.98ab 314la 24.24h 26.38h 24.84h 27.56ab 25.73b 28.10ab
25.28be 30.70a 26.58b 31.38a 29.03ab 29.23ab 25.75b 21.38¢
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Table 4 The classification of the sensibility to Zn toxicity of the vegetables based on toxic symptoms
. 2d 32 mg- L 1 . 2 d 32 mg-L!
R . 2 mg-L7,
N N 4d N . 4 mg-1" 2 mg-L7,
. 8d N 2 mg-L*! .
. . 4 mg-L7", . .
5 ECy
Table 5 The regression equations between the shoot fresh weight, root fresh weight and Zn concentrations in the solutions and the ECyvalues
ECx/mg- L ECZ()/mg'L"
Y##=(),989¢ 008 3.12 Y##=0.770e "™ 0.67
Y*#=0.01X7-0.052X+0.959 3.26 V##=0.820e % 1.03
Y##=0.949¢ 0 4.17 Y##=().830e " 1.12
Y##=1.009e ™ 4.46 Y##%=().992¢ 0¥ 5.52
Y##=0.001X>-0.038X+0.953 4.58 Y##=1.047e " 9.28
Y##=0.966e """ 5.39 Y##=1.020e " 7.59
Y#%=0.001X*-0.039X+0.993 5.82 Y##=-0.113In X +0.732 1.83
Y##=0.971e 0% 8.07 Y#=0.785e 0" 0.90
Y##=(.966e " 8.57 Y#E=1.176e " 14.82
Y#%=(.951e 0" 8.65 Y##%=().981e 0" 6.37
Y#%=0.001X7-0.055X+1.244 9.83 Y##=-0.104ln X +0.754 1.56
Y##=1,183e 00 10.87 Y#=-0.003X>-0.061X+1.350 6.77
Y##=1.078e " 12.43 Y##x=1,0283e % 21.47
Yik=1,132e 00 12.86 Yi#=1.240e 0% 10.69
Y#x=1.176e 7 14.82 Y##=1.086e """ 14.55
Y##=1.056e " 16.33 Y=-0.002X?-0.051X+1.064 7.22

6 ECy
Table 6 The classification of the sensibility to Zn toxicity of the vegetables based on ECy
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