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Relationships Between Total and DTPA Extractable Contents of Cu, Pb, Zn, Cd in Trace Metal —
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Abstract: 30 samples were collected from long — term trace metal — contaminated rice field in the north of Guangdong, China, re-
sulted from irrigation with acid mine drainage. Soil properties, total contents and DTPA extractable fractions of Cu, Pb, Zn, Cd were
analyzed to characterize availability of trace metals and their effect factors under acid soil condition. The results showed that con-
tamination level exceeded national and EU soil environmental standards, based on total Cu, Zn and Cd, except for total Ph. DTPA
contents of all four metals were considerably high, and percentages of DTPA Pb and Cu in total contents were higher than those of
DTPA Zn and Cd. There were significant correlations between total and DTPA contents of four trace metals. It indicated that DTPA
extractable metals might be considered as simple indictors of available contents in the studied paddy soils. Moreover, close associ-
ations among soil pH and trace metals showed that such acid contaminants originated from same pollution sources and long — term
irrigation of acid mine drainage was one of causes leading to soil acidification. In addition, soil acidity, total nitrogen and organic
carbon presented significant and positive correlations with percentage of DTPA extractable Pb, Zn, Cd in their total contents. While
pH and organic carbon were not significantly correlated, and total nitrogen was negatively associated with percentage of DTPA Cu. It
may be attributed to solubilization of acid and week sorption of organic matter for Pb, Zn, Cd, and specific fixation of organic acid for
Cu. It may be suggested that DTPA contents and availability of metals depend on combined effects of total contents and types of
metals, soil pH and organic matter, and agricultural managements in the studied paddy soil.
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Table 1 Main soil characteristics of samples (mean + standard deviation, n =3)

R IX pH & B/ g - kg™ HMA /g kg +HE(C/N) <0.002 mm ik /g - kg™
1 4.020.0 18.8+0.5 2.0£0.1 9.420.5 272 102
2 3.7+0.1 17.8 +0.3 1.720.0 10.3 0.2 233 261
3 3.7+0.0 17.3+0.5 1.7+0.1 10.3 +0. 1 217 +47
4 4.020.1 18.3£0.5 1.8+0.2 10.2£0.9 189 + 84
5 4.220.1 18.0+1.6 1.820.1 10.10. 1 175 + 93
6 4.320.1 16.20.0 1.420.1 11.5£0.6 257 £25
7 4.120.1 17.7+0.2 1.720.2 10.7+1.2 216 + 84
8 4.2£0.1 18.1£1.7 1.5£0.1 11.9£1.6 230 + 46
9 4.30.1 17.2£1.2 1.7+0.1 10.4+0.3 175 £23
10 4.5+0.1 17.2+0.4 1.7+0.0 10.00.4 203 £ 1
BTN 4.1+0.3 17.7+1.0 1.720.2 10.5+0.9 217 £ 63

K2 TEELEMNELSE.DIPA RIEEMELEN DTPA BRZE (mg - kg ', P « i, n=3)

Table 2 Total and DTPA extractable trace metal contents (mg * kg~") of soil samples (mean =+ standard deviation, n =3)

RAEIX H Cu M Zn M Pb Hoad DTPA - Cu DTPA - Zn DTPA - Ph DTPA - Cd
1 336.2£3.0 303.8 7.4 193.6 3.0 2.7+0.1 82.9+1.3 71.8+2.0 72.0+1.9 0.53 0. 06
2 365.7+5.2  310.7+10.6 199.1+4. 4 2.920.0  104.6+20.0  90.5%3.5 72.4£2.6 0.61 0. 11
3 447.1£29.6  316.7+14.9  303.6+19.3 3.3+0.2 111.2£2.4 91.3+2.3 100.3+5.8  0.77+0.05
4 376.4 7. 1 259.4+£9.22 16.4+1.2 2.5+0.2 73.2+3.6 44.8+4.7 72.621.6 0.43 £0. 06
5 290.4+13.0  277.7+2.2 168.1+5.6 2.7+0.0 53.3+2.7 57.0+2.3 53.0+3.4 0.44 £0.01
6 145.4 6.7 184.9+13.8 110.6 +5. 8 2.0+0.1 42.3£3.7 16.3£2.3 28.6+1.1 0.14 £0.04
7 246.6+3.0  264.0+11.0 141.5+4.2 2.8+0.1 48.7+1.4 66.7+5.7 48.3+1.2 0.49 £0. 04
8 211.7+2.7  229.3+11.3 161.0+3. 1 2.4%0.3 69.7+2.5 30.4+2.2 48.9+0.2 0.25+0.09
9 242.2+26.7  216.9+2.9 157.9£17.3 2.3+0.0 70.1+3.6 24.1+5.3 41.3+2.8 0.22+0.07
10 197.6£2.6 222.3+8.6 132.1£6. 1 2.4+0.2 48.6+2.4 35.0+0.6 37.2+0.2 0.18 £0.01
Bl 285.9+91.5 258.6+43.8  178.4+53.1 2.6+0.4 70.5£23.5 52.8+26. 1 57.5+£20.9  0.41+0.20
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Table 3 Percentage of DTPA extractable metals in total contents (mean + standard deviation, n=3)

FFEIX DTPA Cu #2423 DTPA Zn {2423 DTPA Pb {2423 DTPA Cd iZ 4%
1 24.7+0.3 23.7+1.1 37.2+1.2 19.322.1
2 28.6+5.4 29.1+1.1 36.4+2.0 20.9+3.8
3 25.0+2.1 28.9+0.9 33.0+1.1 23.6+0.6
4 19.5+1.2 17.3+1.4 33.5+0.7 17.0£2. 4
5 18.4+1.4 20.5+0.7 31.5+1.0 16.1£0.6
6 29.1+1.2 8.8x1.1 25.9+2.0 6.7+2.2
7 19.8+0.6 25.3+1.4 34.2£0.3 17.421.9
8 32.921.5 13.3£1.5 30.4+0.7 10.7 £4.7
9 29.1+1.8 11.1£2.3 26.3+1.0 9.9+2.9
10 24.6+1.3 15.8+0.5 28.2+1.2 7.5+0.4

ST 25.1+5.0° 19.4+7.1 31.7 4.0 14.9 6.0
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