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Abstract: A statistical model were established for phytoavailability of Cu and Cd in different kinds of soils
with 57 soil samples belonging to 12 soil classes namely black soil dark brown soil brown soil yellow
brown soil latosol latosolic red soil red soil zheltozem purple soil light sierozem alluvial soil and paddy
soil. The phytoavailable contents of Cu and Cd in the tested soils were extracted by 0.1 mol/L. HCl and the
phytoavailability of Cu and Cd against soil physicochemical properties was analyzed with multiple regression
method. Then the statistical model was tested by the red soil — vegetable system in the adjacent area of Nan—
chang. The results indicated that weight ion impulse( 1) could express the phytoavailability of Cu and Cd in
= 0.995 lgwl_, + 0.153 lgP +0.084 1gSOM —0.058pH —0.365( r
=0.875 F=42.570 n=57 P <0.001 ). There was significant positive correlation between wl

combination contamination soils: lgwl ., vailable
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The predicted content of phytoavailability of Cu and Cd in the tested samples had significant correlation with

chemical properties ( such as wl and SOM( soil organic matter) and negative correlation with pH.

soil available

the actual content and the main driving factors were the total content of Cu and Cd SOM pH and P, .( 7
=0.864 n=75 P<0.001) .
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Tab.1 Statistical description of the soil properties for building statistical model
Variable Maximun Minimum Average  Standard deviation Skewness  Kurtosis Distribution type
pH 8.72 4.01 6.22 1.06 0.51 -0.29
CEC/( emol * kg™") 29.07 1.25 14.72 6.46 -0.10 -0.21
/% 59.45 6.98 28.98 10.92 0.56 1.28
SOM/(g*kg™) 110. 10 2.83 25.94 17.45 2.58 9.58
Pavailable/( mg * kg™')  231.76 1.67 18.22 33.00 5.21 32.13
Cd /(mg-kg™") 79.82 0.02 2.94 10. 81 6.71 47.71
Cu /(mg=-kg™") 210.26 14.07 37.76 28.51 4.63 25.10
Cdy/(mg * kg™) 22.92 0.01 0.95 3.34 5.74 35.46
Cuye/(mg * kg ™) 19.90 0.18 2.15 3.31 4.16 19.03
n=57. Cu,y-Cd,Cdyy Cuyq Cu.Cd 0.1 mol/L HCI Cu.Cd o
n=57.Cu,, Cd,, Cd,qand Cuy are total content and extract content of test soil with 0. 1 mol/L HCI solvent for Copper
and Cadmium respectively.
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Tab.2 Statistical description of the soil properties for testing the statistical model

Variable Minimum Maximun Average Standard deviation Cv Skewness Kurtosis Distribution type
pH 3.9 8.0 5.77 0.99 17.14 0.082 -1.090
Wom! (g kg™ 1) 12.89 66.91 35.40 12.77 36.06 0.548 -0.32
W pait - p/ (g * kg =1) 3.59 393.35 100. 76 83.49 82.87 0.93 0.72
Wi - cal (mg * kg =) 0.44 19.70 2.19 3.79 172.66 3.54 12.40
Wi - cu/(mg * kg™ 1) 24.77 364.93 66. 60 67.53 101.39 3.38 11.13
W egerati - cal( mg * kg ™) 0.01 0.65 0.073 0.12 164.38 3.82 16.91
W egerable - cul ( mg * kg ™) 0.28 18.33 1.81 2.84 156.91 3.42 12.51
n=5Tc W W p> Wai—ca~ Wai—can vegetable — Cd > W\egeluhle - Cu N N N N
Cu.Cd o
n=5T0 W Woirop Wai—ca Wait—cu Weegebte - ca~and Wi e, are content of soil organic matter —available phosphor—

ous total cadmium total copper in soil and vegetable respectively.
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Tab.3 Partial correlation between phytoavailability of Cu Cd and physic — chemical properties in soils

Wi P SOM pH CEC Clay
w 0.935 0.569 0.392 -0.3340  -0.0396  -0.206
P 0.000 0.000 0.003 0.016 0.781 0.143
£k dkk P<0.05.P<0.01 P <0.001 n=57. SOM.CEC.Clay.P, . I, 1Iplant
. NN . Cu.Cd Cu.Cd

o

*  Jok and *%% are significant level of P <0.05 P <0.01 and P <0. 001 representively n =57. SOM CEC. Clay

p I

available  ~soi

, and I plantare content of soil organic matter cation exchange capacity clay particle available phosphorous weight—

ion impulse of Cu — Cd in soil and plant respectively.
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Fig. 1  Correlation of predicted value and measured value of wl of Cu Cd phytoavailability in soils
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Fig.2 Distribution of residual error estimated by weight ion impulse

of Cu Cd phytoavailability model
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