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Table I Chemical properties of the soil samples
TiH i)

1 2 3 4 5 6 CK

4= N (g/kg) 1.74 1.96 2.18 1.77 1.58 1.12 1.68

4 P (P,0s, g/kg) 1.16 0.91 1.18 1.10 0.94 1.37 1.20

42 K (mg/kg) 1.09x10* 1.08x10* 9.91x10° 8.86x10° 9.13x10° 1.09x10* 9.39x10°
pH 5.82 6.05 6.41 6.28 6.60 6.65 7.36
EC (KS/cm) 177 146 135 125 118 96 94
*x2 TEEEE (mg/ke)
Table 2 Heavy metal contents in the soil
K B (m) Akt P

Cu Zn Pb Ni Cu Zn Pb Ni
1 100 182.45 98.43 33.15 4425 81.91 18.22 10.56 2.89
2 200 103.60 54.77 31.00 39.30 48.75 6.58 6.38 1.65
3 400 89.05 49.95 30.98 42.65 39.80 7.28 6.17 1.78
4 800 47.92 42.17 35.67 36.30 20.19 7.88 7.19 2.04
5 1600 46.90 44.18 35.75 39.22 19.14 6.17 6.62 1.69
6 3000 32.80 40.90 31.95 39.35 8.92 7.19 2.84 2.18
CK 10000 17.70 40.45 30.21 38.75 2.31 4.55 2.80 1.92
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Table 3 Relationship between heavy metals and correlation between total and extractable forms of heavy metals in tested soils

4x Cu $RIES Cu 4 Zn RIS Zn 4 Pb {2 Pb 4 Ni
4= Cu
A Cu 0.997"
42 Zn 09617 0.940"
P Zn 0.852" 0.815% 0.952"
4 Pb —0.317 —0.316 —0.168 —0.002
R Pb 0.810 0.820 0.814" 0.772 0.267
4 Ni 0.781 0.755 0.763 0.673 —0.538 0.460
P& Ni 0.623 0.567 0.788 0.928" 0.057 0.528 0.513
*RIRAE P<0.05 K R W2, **RIR{E P<0.01 /KF T 2F (TR,
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Fig. 1 Contents of tatol and extractable Cu and Zn in the soil samples
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Table 4 Cu and Zn concentrations in defferent parts of the rice (mg/kg)and the absorption coefficients(AC)

1% 2% 345 4% 5% 6% P8 CK

Cu Ui 401.56 361.57 388.22 377.00 311.52 240.55 346.74 111.52
AC g 2.20 3.49 436 7.87 6.64 7.33 53 6.30

E S 92.50 64.90 62.47 60.34 57.42 4770 64.22 15.86

AC = 0.51 0.63 0.70 1.26 122 1.45 0.96 0.89

It 7223 68.15 61.89 50.86 49.10 48.55 58.46 43.44

AC y 0.39 0.66 0.69 1.06 1.05 1.48 0.89 2.45

HpL 32.86 39.07 34.40 15.88 13.97 11.40 2459 11.97

AC #3 0.18 0.38 0.39 0.33 0.29 0.35 0.32 0.68

Zn R 160.65 147.12 123.90 102.78 109.95 70.65 119.18 62.25
AC i 1.63 2.69 2.48 2.44 2.49 1.73 224 1.54

2 217.08 238.15 187.78 179.32 104.85 90.35 169.59 81.15

AC = 2.20 435 3.76 425 237 221 3.19 2.01

1 86.20 79.43 68.92 65.57 65.97 58.80 70.82 31.76

AC 4 0.88 1.45 138 1.55 1.49 1.44 137 0.79

KL 39.10 41.94 37.79 37.96 33.59 29.65 36.64 29.08

AC xa 0.39 0.77 0.76 0.90 0.76 0.72 0.72 0.72

15199-94), 5 [ A7 O T EAE
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Table 5 Regression analysis of Cu and Zn concentrations in the paddy soils and different parts of the rice

Cu [F[J477 2

HMRARE ()

Zn [AIJA77 L MRAE ()

e Y w =286.64 +1.649x ry=0.725 Y w =82.474 +4.130x r =0.589
Y = =44.475 + 0.542x r==0.957** Y = =123.067 + 5.235x r==0.404

Y o =44.964 + 0.370x ro =0.951%* Y o =56.970 + 1.558x ro =0.711

Y x =11.504 + 0.359x rx =0.788 Y x =34.355+0.261x rx =0.275

At Y i =283.908 + 0.750x i =0.686 Y i =55.519 + 1.156x ry=0.782
Y = =42315+0.261x r==0.962%* Y » =85.618+1.525x rx =0.558
Y o =43.820 + 0.164x ro = 0.934%* Y = 48.604 + 0.403x T =0.874*

Y x =10.827 + 0.164x rx =0.751 Y x =31.736 + 0.090x rx =0.449
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CHARACTERISTICS OF HEAVY MELTS ACCUMULATION IN SOIL-RICE
SYSTEM IN THE SEWAGE IRRIGATED AREA NEAR A SMELTERY

WANG Guang-lin" > LIU Deng-yi'
(1 Biodiversity Research Center, Anhui Normal University, Wuhu, Anhui 241000

2 Department of Biology, West Anhui University, Lu’an, Anhui 237000 )

Abstract  Soil samples gathered from farmlands in the neighborhood of a smeltery were analyzed for pH, EC
and contents of elements of different forms, such as N, P, K, Cu, Zn, Pb and Ni. The results showed that the soil was
polluted by heavy melts. The total and extractable Cu in the soil within the radius of 100m were 182.45 mg/kg and
81.91 mg/kg, respectively, which were 9.3 times and 34 times as high as than that in the control. The distribution of
heavy metals in rice in the sewage irrigated area varied from metal to metal and from part to part. Cu concentration was
in the order of root>leaf-stem>rice and Zn concentration, leaf-stem>root>rice. Zn was more mobile than Cu, which was
likely to accumulate in the root of rice. The concentration of Cu in the stem and leaf of rice was significantly related to
Cu content in the soil of the sewage irrigated area.

Key words  Soil, Rice, Heavy melt pollution



