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Toxicity and Its Threshold of Cadmium to Tomato Roots in Different Soils

YU Shu-juan, GAO Shu—fang, QU Ying-ming, CHEN Yan-hui, WANG Guo"

(College of Resources and Environment, Fujian Agriculture and Forestry University, Fuzhou 350002, China )

Abstract: A pot experiment was conducted to study the toxic effects of different addition levels of Cd(0~16 mg-kg™) on tomato roots and
the soil properties affecting Cd toxicity thresholds at which tomato root length or biomass reduced by 20% (expressed as ECy) in 8 different
soils. The effects of Cd on the length and biomass of tomato roots showed great differences among various soils. The thresholds for root length
were between 0.26 mg-kg™ and 11.61 mg-kg™' of available soil Cd (0.1 mol- L™ CaCl,—extractable Cd ) and from 0.01 mg-kg™' to 5.07
mg - kg™ for root biomass. Soil pH was a key factor affecting the ECy values for root length, which increased with soil pH. However, the ECy,
for root biomass was primarily influenced by soil organic matter(SOM ) contents, with ECy increased with soil SOM.
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Table 1 Basic physical and chemical properties of soils

+- 1 B C D E F G H I
SRAEHLS, JLgEFEH pIRESELE VTS BT VTS KARITH KRS | TP Eenll]
T3 KHE A+ KAE+ KFEL KHE A+ KAE+ Kb+ i 3+
pH 8.16 5.91 6.05 5.8 4.85 5.97 5.11 5.22
*pH 8.16 5.09 5.77 4.96 5.05 5.94 5.57 5.43
i HLFi/g kg 11.84 19.32 13.34 15.89 10.26 4.10 12.20 44.40
* A HLJGi /g kg™ 13.35 21.20 12.74 19.42 12.78 5.46 16.28 38.52
CEC/cmol(+) kg™ 9.73 5.61 11.25 15.55 14.67 3.20 17.85 16.94
Bk (<0.002 mm, %) 9.90 19.30 13.90 1.30 12.20 7.60 48.00 36.00
T Ak kg 3.23 3.28 10.73 15.61 11.74 458 18.13 16.31
45/mg kg 0.11 0.10 0.13 0.09 0.22 0.06 0.08 0.50
B Fmg kg 0.014 0.021 0.029 0.044 0.056 0.006 0.023 0.089
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Table 3 Correlations between soil available Cd and soil properties

IO 13 pH
SRR g ke e S S
0.25 —0.873%* 0.005
0.50 —0.917%* 0.001
1.00 -0.826%* 0.012
2.00 —0.8817%* 0.004
4.00 —0.847%* 0.008
8.00 —0.875%* 0.004
16.00 —0.847%* 0.008
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Table 2 Available Cd in soils after different Cd addition(mg-kg™)

T HARAS NI /g - kg

TG

0.25 0.50 1.00 2.00 4.00 8.00 16.00
B 0.03+0.00a 0.06+0.02a 0.12+0.02ab 0.25+0.04b 0.44+0.02¢ 0.69+0.17d 1.58+0.17¢
C 0.20+£0.02a 0.39+0.02a 0.55+0.04a 1.07+0.06b 2.16+0.06¢ 4.37+0.22d 8.77£0.75¢
D 0.20+0.01a 0.35+0.03a 0.60+0.03a 1.17+0.05b 1.91£0.37¢ 5.00+0.47d 8.84+0.53e
E 0.22+0.03a 0.39+0.05a 0.56+0.01ab 1.24+0.17b 2.12+0.26¢ 4.87+0.54d 8.50+1.09
F 0.21+0.04a 0.36+0.04a 0.85+0.04ab 1.56+0.12b 3.34£0.12¢ 5.85+0.38d 13.12+1.83e
G 0.25+0.01a 0.42+0.03a 0.65+0.03ab 1.19+0.11b 2.25+0.09¢ 4.81+0.93d 9.37+0.99¢
H 0.22+0.01a 0.37+0.00ab 0.58+0.05b 1.17£0.05¢ 2.60+0.05d 4.69+0.41e 9.44+0.22f
I 0.19+0.05a 0.36+0.04a 0.50+0.05a 0.95+0.05b 2.09+0.12¢ 3.47+0.10d 7.42+0.73¢
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Figure 1 Effects of Cd addition on root length of tomato in different soils
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Figure 2 Effects of Cd addition on root biomass of tomato in different soils
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Table 4 Correlations between soil available Cd and length and biomass of tomato roots and ECy, values
A T R S fodny :
et g AR AP REL R? ECx/mg-kg™! el EyEE A REL R? ECx/mg-kg™!
B ¥=3.339 3577 0.458 11.61 ¥=0.031 1x7°%7 0.515 0.01
C y=4.396 Tx ™3 0.753 5.71 ¥=0.058x0¢ 0.719 091
D y=4.091x70746 0.860 1.77 ¥=0.033 8x %28 0.833 0.21
E y=3.751 1x70%'° 0.860 1.95 ¥=0.040 6x7°%¢° 0.932 0.29
F y=4.761 1x7°%° 0.929 0.74 ¥=0.063 9x ¢ 0.508 1.99
G y=3.817 62 0.529 0.26 ¥=0.043 957028 0.553 0.35
H y=3.220 Ta7 0028 0.639 0.29 y=0.018 9x°" 0.805 0.12
I ¥=2.976 3x70%0* 0.716 0.79 y=0.022 8x70%3 0.061 5.07
RS BEMRER ECy 5T HBUMREERX
Table 5 Correlations between ECy values of tomato roots and soil properties
WAL EVE Yy R¥(adj) Sig.(p)
WK (1)ECx=—13.925+2.926xpH 0.524 0.026
R (2)ECx=3.284-1.343xjiF B H fb ik +1.152xCEC 0.748 0.014
AW (3)ECx=-1.393+0.144xA HLJ5T 0.608 0.014
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