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Fig. 1 Heavy metal transfer in soil-plant systems
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Table 1 Characteristic parameters of soil samples used in the first-year pot experiment

Bt ki *
:tilfzbﬂ Sand Loam
rovment | B | W& | mE1| mE2 | MR | @& | sR1 | 5R2
CK Cd Sludge Sludge CK Cd Sludge Sludge
n 2) ¢y )
HHE(g/kg) 12 12 19 19 18 18 25 25
pH 5.8 5.8 6.7 6.6 6.0 6.0 7.0 7.0
44(mg/kg) 0.4 3.4 1.6 4.6 0.4 6.4 1.6 4.6
WRERE B
C¥ug/ly 0.92 24.89 1.24 4.49 0.620 40.20 1.55 2.70
a 0.882 0.883 0.715 0.709 0.690 0.882 0.415 0.333
r 0.978 0.987 0.983 0.919 0.971 0.986 0.976 0.985
O(pg/kg) 7.9 215.0 14.3 52.5 7.5 347.0 38.7 86.7
BRABH
Ci(pg/D 3.0 125.0 4.0 14.0 1.6 153.0 2.8 4.3
b 2.6 1.7 3.6 3.8 4.7 1.8 13.3 20.1
B 0.90 0.90 0.95 0.95 0.95 0.90 0.98 0.98
D
(10~%cm~2.5~1)| 30 50 4 6 20 30 2 3
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Table 3 Characteriastic parameters of plant roots

- lﬁﬁﬁ‘é\{li . wiﬁ#‘&ﬂ(ﬁi
i'&wl‘ﬂ *E§\ . 2*5@ otal root engt ater uptake
b | Growth A?rzci?age (10'cm) (cm?)
time root radius
Treatment (10%sec.) (em) g’fﬁ L?a:fn gj;:ri‘?a ng:t
. . oam
soil soil
E—EERRR
Bl 2.6 0.01 18.8 20.7 300 350
- S, I} % 5.2 0.01 31.3 34.4 700 775
=ik 7.8 0.01 35.4 39.0 1100 1200
P YRk 10.4 0.01 37.5 41.2 1300 1400
E_FEARAR
F—kieE 2.6 0.01 20.2 18.8 415 400
e, {8 | 5.2 0.01 31.2 30.6 820 820
HE=wiH 7.8 0.01 41.7 42.8 1205 1300
600
500 |
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Fig. 2 Relationship between the desorbable cadmium in soil and the cadmium content
in the plant shoots
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Fig. 3 Relationship between the predicted uptake and the actual uptake of cadmium
by ryegrass grown in pots
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A MECHANISTIC MATHEMATICAL MODEL FOR
PREDICTING THE UPTAKE OF HEAVY
METALS BY PLANTS

Wu Qitang
(South China Agriculiural University, 510642 Guangzhou)
J. L. Morel, A. Guckert
(ENSAIA, Phyiotechnic-INRA, 54505 Nancy, France)

Summary

The paper put forward a coupled mathematical model of element desorption,
transfer and root uptake of heavy metals in soilplant systems, and gives the theore-
tical quantitative relationships between the plant uptake, on the one hand, and soil
diffusion coefficient, total root length,

solution concentration, soil buffer power,
The pot experi-

average radius, water transpiration and growth time on the after.
ments showed that the calculated uptake with this model was highly correlated with
the actual uptake of cadmium by ryegrass, and the model could be used to predict

rather well the effective uptake.
Key words Cadmium, Ryegrass, Soil desorption, Element transfer, Root up-

take, Mathematical model



