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Effect of Plastic Mulching on Translocation Characteristics of Copper and Zinc in Soil and Chinese Cabbage
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Abstract; Plastic mulching is widely used in commercial vegetable production in the world. The technique changes soil
hydrothermal properties significantly and eventually bioavailability of heavy metals in the soil. Field experiments were con-
ducted to study effect of plastic mulching on translocation characteristics of copper and zinc in the soil-Chinese cabbage
( Brassica chinensis L. ) system. Results show that plastic mulching promoted growth of cabbage, while changing physico-
chemical properties of the soil. Compared with un-mulched field, the mulched field was 12.77% and 33.90% lower in
soil pH and SO2™ contents, respectively, showing a significant level of difference (P<0.05). Plastic mulching didn't have
significant effect on the distribution and translocation characteristic of Cu, while it affected those of Zn. The concentration
of each fraction of zinc extracted by BCR ( community bureau of reference) three-stage sequential extraction procedure, in
mulched field decreased by 25.87% , 35.80% and 28.17% , respectively. The concentrations of Zn in Chinese cabbage
in mulched field increased by 130.9% and 13.6% in root and leaf, respectively, but deceased by 23.7% in shoot. Plas-
tic mulching activated Zn somewhat in the soil, releasing Zn, of which most was absorbed by Chinese cabbage root. So Zn
absorption by Chinese cabbage root in mulched field was far larger than that in un-mulched field.
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Table 1 Growth of Chinese cabbage in mulched and un-
mulched fields
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e BAE  489.0 21.2 68.0
B/ME 66.0 9.6 49.0
EHME 2900 14.1 56.6
WEE 132.0 4.2 6.4
AERR BAME  425.0 22.6 65.0
2/Ma 92.0 6.7 34.0
S 238.0 13.3 50.1
RAEE 106.0 4.4 10.7
n=10,
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Table 2 Descriptive statistics of soil physicochemical properties
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I BKfE 5.0 6.36 365 23.2 0.018
/ME 3.4 0.98 266 17.8 0.065

FEME 4.1 3.25 339 21.1 0.039

brifEE 0.6 2.04 29.5 1.4 0. 006

TEE BKE 5.5 7.07 403 24.2 0.021
/ME 4.1 0.98 305 18.2 0.096

FEH{E 4.7 4.46 347 21.2 0.059

EE 0.5 2.50 30.3 2.1 0.036

n=10,
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Fig.1 Concentrations of various fractions of Cu and

Zn in the soil under Chinese cabbage
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Fig.2 Ratio of various fractions of Cu and Zn in the soils
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Fig.3 Concentrations of Cu and Zn in

different parts of Chinese cabbage
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Fig.4 Ratios of Cu and Zn in different
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Table 3 Correlation coefficients between soil pH, SO2, Zn fractions and their concentrations in different parts of Chinese

cabbage in mulched field

HiH pHH S0% Zng Zny Zny BCR, BCR, BCR,
pH {# 1.000

S0 0.202 1.000

Inyg -0.636* -0.111 1.000

Zns -0.236 0.233 0.092 1.000

Zny 0.277 0.008 -0. 160 ~0. 009 1.000

BCR, 0.031 0.147 -0.133 0.472 -0.292 1.000

BCR, -0.053 0.470* -0. 141 0.190 -0.267 0.323 1.000

BCR, 0.431 0.323 -0.595* 0.096 0.306 0.373 0.058 1.000

* BEMKF 0=0.05, BCR, —+HHEBRT R Zn;BCR,— LW P4E BT Zn; BCR, — L EH AV A Zn, n=10,
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