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Effects of Combined Pollution of Cu Zn Pb and Cd on Growth of Tomato
and Heavy Metal Accumulation Regularity

RU Shu-hua' ZHANG Guo-yin' GONG Dong-mei> SUN Shi-you' WANG Ling' GENG Nuan'

(1. Institute of Agro—resourse and Environment Hebei Academy of Agriculture and Forestry Sciences
Shijiazhuang 050051 China; 2. Regional Center Station of Nanyan Village of Yongnian County
Agricultural Bureau Yongnian 057150 China)

Abstract: Heavy metal pollution in agricultural land becomes more and more serious in recent years. The soil
culture experiments were performed to study the effects of combined pollution of Cu Zn Pb and Cd on growth of to—
mato and heavy metal accumulation regularity. The results showed that with the increasing of soil heavy metals Cu
Zn Pb and Cd the content of Cu Zn Pb and Cd in root of tomato were obviously increased. Zn and Cd content in
stems and leaves were increased. Cu and Pb content in stems and leaves were not obviously increased Cu Zn Pb
and Cd content in fruits were increased slightly. Cu Zn Pb and Cd uptake in stems and leaves of tomato were far
greater than that of fruits and roots. When the soil heavy metals content were higher Cu and Pb uptake in the stems
and leaves decreased due to the decreasing of biomass. With the increasing of soil heavy metals content Cu Zn and
Pb uptake in leaves of tomato were firstly increased and then decreased. With the increasing of heavy metals content
in soil Cd uptake in stems and leaves in tomato was rising trend. With the increasing of soil heavy metals content
Cu Zn Pb and Cd uptake in fruits were not changed significantly Cu and Pb uptake in root was always increased
while Zn and Cd uptake in root changed slightly. In the same soil heavy metal processing conditions the accumula—
tion ability of heavy metal elements in each part of tomato was Cd >Zn > Cu > Pb. The distribution of heavy metals

of Cu Zn Pb and Cd in different parts of tomato was root > stem and leaf > fruit.
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0.4~0.5 mg Tab.1 Soil treatment with heavy metals Cu Zn Pb
2.94 mg 7 and Cd combined pollution mg/kg
Combined heavy metal elements
Treatment
° Cu 7Zn Pb Cd
CK 0 0 0 0
o T1 50 150 175 0.3
T2 100 300 350 0.6
_ T3 400 500 500 1.0
T4 800 1 000 1 000 5.0
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pH 5:1)7.66 Tab.2 Dry weight of tomato grown on soil contaminated
13. 1 emol/kg 12.6 with combined heavy metals g
g/kg NN 36.93 93.40
49.77 0.16 mg/kg. 10 kg o Dry weight of different parts
1.2 Treatment
Root Stem and leaves Fruit
CK 2.71 £0.29s 85.44 £1.13¢ 21.77 £1.32¢
1. Cd( AC) ,~Pb( AC) ,+ * : !
Inl AC Cul AC 3 T1 2.66 £0.11a 84.82 +2.80a 21.27 +2.55a
n(AC),  Cu(AC), mm T2 2.59+0.03a 82.37+5.00a 14.78 +0.48b
14 d T3 2.57£0.13a  81.32+4.22a 11.50 £1.34¢
+N:0.30 g/kg P:0.08 g/kg K:0.10 g/kg. T4 2.60£0.23a 43.420.71b  8.27 £0.89d
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2 4 0

Note: Different letter mean signific

(P<0.05) .

ant difference at 0.05 level.
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Fig.1 Effect of soil contaminated with combined heavy metals on the content of heavy metal in tomato
2.3 100 ~ 800 mg/kg
2 0 ~50 mg/kg
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500 ~1 000 mg/kg o 0~0.3 mg/kg
o 0 ~150 mg/kg
0.3~5.0 mg/kg
150 ~1 000 mg/kg o
0 o 0~5.0 mg/kg
0 ~1 000 mg/kg o
3
. 0 ~ 500 Tab.3 Absorption and accumulation ability
mg/kg of tomato with heavy metal in soil
500 ~ 1 000 mg/kg
Enrichment coefficient of heavy metal
o Heavy metal
Treatments
elements
° Root Stem and leaves Fruit
0 ~350 mg/kg Cu Tl 0.66 0.28 0.20
350 ~ 1 000 T2 0.64 0.17 0.09
mg/kg T3 0.33 0.04 0.02
. 0 ~1 000 mg/ke T4 0.30 0.02 0.01
Zn Tl 1.38 0.56 0.20
T2 0.87 0.39 0.13
° T3 0.58 0.25 0.06
0 ~350 mg/kg T4 0.43 0.21 0.03
350 ~1 000 mg/kg Pb Tl 0.03 0.019 0.002
s T2 0.02 0.010 0.002
0 ~1 000 mg/ke T3 0.03 0.007 0.001
T4 0.04 0.004 0.001
o 0 ~500 mg/kg
Cd Tl 1.43 1.16 0.39
500 ~1 000 T2 4.52 2.50 0.45
mg/kg o 3 3.15 1.85 0.30
T4 0.94 0.75 0.10
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Fig.2 Effect of soil contaminated with combined heavy metals on the uptake of heavy metal in tomato
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