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Abstract; As affected by earthworm, the changes of Pb and Cd available states and their contents in soil
with different addition amount of Pb and Cd (Pb: 500-1 700 pg - g'; Cd: 1-30 wg + g”') were
studied, and their enrichment and transfer abilities of Brassica chinensis L. to Pb and Cd were also
researched. The results show that as affected by earthworm, contents of acid extractable Pb and reducible
Pb in soil with addition amount of 5001 400 pg « g~ Pb are increased significantly, and total content of
available Pb increases gradually with increasing of Pb addition amount in soil. The acid extractable Cd
content enhances obviously in soil with addition amount of 5-20 pg + g”' Cd and total content of available
Cd increases gradually with increasing of Cd addition amount in soil. While earthworm generally has no
activation effect on Pb and Cd in soil with addition amount of 1 700 pg + g”' Pb or 30 pg - g”' Cd. As
affected by earthworm, Pb content in above-ground part of B. chinensis enhances obviously and Pb
transfer coefficients in treatment groups all are higher than those in control groups. And the Pb
enrichment coefficient of above-ground and under-ground parts of B. chinensis is 0.037-0.061 and
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0.401-0. 628, respectively. As affected by earthworm, Cd content and its enrichment coefficient in
above-ground and under-ground parts of B. chinensis are higher than those of control groups in soil with

lower addition amount of Cd (1-5 pg - g”'), while those are lower than those of control groups in soil

with higher addition amount of Cd (10-30 pg + g”'), and Cd enrichment coefficient gradually decreases

with increasing of Cd addition amount. And Cd enrichment coefficient in above-ground and under-ground
parts of B. chinensis is 1.196-11.516 and 1.744-20.425, respectively. There is no obvious difference
in Cd transfer coefficients between the treatment and control groups. It is revealed that earthworm has an
activation effect to acid extractable Pb, reducible Pb and acid extractable Cd in soil, and promotes Pb
transfer from under-ground part to above-ground part of B. chinensis, but has no obvious promoting effect
on Cd transfer. Moreover, B. chinensis has no obvious effect on Pb enrichment, while has a certain Cd
enrichment capability which relates to Cd content in soil.

Key words: earthworm; Brassica chinensis 1..; Pb; Cd; available state; enrichment effect
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Table 1 Content comparison of available Pb in soil with different addition amount of Pb as affected by earthworm (X+SD)?!)

AbFRZH RGeS Pb N g - g T AR P Fit/pg - ¢! Content of available P in soil
Treatment Number of Pb addition R PR S AR B2 A A B
group earthworm amount Acid extractable Reducible Oxidable Total
Tl 0(CK) 500 72.48+2.54 284.47+6.45 51.29+1.23 408.24+10.22
20 500 101.21+3.28 334.02+£7.72 54.40+1.35 489.63+12.35
T2 0(CK) 700 76.89+2. 68 409.87+8.96 59.64+1.67 546.40+13.31
20 700 109.39+2.65 485.88+9.19 81.30+2.91 676.57+14.75
T3 0(CK) 1 000 139.70+2.37 692.64+7.37 70.84+2. 11 903.18+11.85
20 1 000 147.45+2.68 726.62+7.84 101.20+3.85 975.27+14.37
T4 0(CK) 1 400 240.48+2. 68 977.60+8. 16 69.20+2.58 1287.28+13.42
20 1 400 265.68+4.10 995.12+9.69 81.12+2.12 1341.92+15.91
T5 0(CK) 1 700 322.65+2.63 1273.29+8.32 86.24+2.59 1682.18+13.54
20 1700 308.69+6.30 1240.61+9.67 96.07+4.438 1 645.37+20.45
D RpBdE N 3 WE S B FI4ME The datums in the table are the average of three replications.
®2 WEBFIET CdFMERFNLEHEHS Cd SEMLLE (XSD)Y B
Table 2 Content comparison of available Cd in soil with different addition amount of Cd as affected by earthworm (X+SD)!
L3 R Cd FME/ pg - ¢! TR AERES Cd i/ peg - g Content of available Cd in soil
Treatment Nurrlllber of Cd addition TR ER IS AR B A AL N
group carthworm amount Acid extractable Reducible Oxidable Total
Tl 0(CK) 1 0.23+0.15 0.25+0.15 0.39+0.12 0.87+0.42
20 1 0.23+0. 10 0.43+0.11 0.39+0. 10 1.05+0. 31
T2 0(CK) 5 2.03+0.26 2.47+0.26 0.41+0.12 4.91+0.64
20 5 3.06+0.52 1.66+0.23 0.40+0. 15 5.12+0.90
T3 0(CK) 10 4.23+0.24 4.17+0.28 0.57+0.18 8.97+0.70
20 10 6.42+0.75 3.25+0.25 0.40+0. 12 10.07+1.12
T4 0(CK) 20 9.83+0.45 3.98+0.49 3.14+0.35 16.95+1.29
20 20 14.64+0. 85 .14+0.32 2.16+0.17 19.94+1.34
T5 0(CK) 30 16.89+1.32 7.93+0.97 .58+0.82 28.40+3.11
20 30 14.83+0.91 6.43+0.95 .43+0.75 23.69+2.61

D ZhBdE A 3 E A 9 F-2{E The datums in the table are the average of three replications.
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Table 3 Comparison of transfer and enrichment abilities of Brassica chinensis L. to Pb in soil as affected by earthworm (X+SD)!

N . Pb i/ pg - g7 " [CEEF i1
AR i 5] Ph AL /g - g7 Pb content L ZS Enrichment coefficient
Treatment Number of Pb addition - - Transfer N -
group earthworm amount i 1Ry H RSy coefficient Ho ¥Ry TRy
Above-ground part Under-ground part Above-ground part Under-ground part

Tl 0(CK) 500 1.13+0.02 180.88+2.22 0.006 0.002 0.318
20 500 21.15+0.25 227.94+7.37 0.093 0.037 0.401
T2 0(CK) 700 3.85+0.12 473.04+12.45 0.008 0. 005 0.616
20 700 33.97+1.43 448.53+12.52 0.076 0.044 0.584
T3 0(CK) 1 000 7.36+1.08 779.41+25.98 0.009 0.007 0.730
20 1 000 52.78+2.32 558.82+20.30 0.094 0.049 0.523
T4 0(CK) 1 400 13.52+1.20 938.73+30. 84 0.014 0.009 0.639
20 1 400 85.26+2.45 742.65+27.72 0.115 0.058 0.506
T5 0(CK) 1 700 23.08=+1.50 1 183.82+21.97 0.006 0.013 0. 669
20 1 700 107.69+3.83 1 110.29+25.11 0.093 0.061 0.628

D FdBdiE hy 3 IE L AYEIME The datums in the table are the average of three replications.
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Table 4 Comparison of transfer and enrichment abilities of Brassica chinensis L. to Cd in soil as affected by earthworm (X+SD)!)

Cd &R/ ug - gt

QbFRZH LI Cd BNz pg - ¢! Cd content LS Enrichment coefficient
Treatment Number of Cd addition " Transfer >
group earthworm amount i 1R TSy coefficient Ho E#B Sy TR Gy
Above-ground part Under-ground part Above-ground part Under-ground part
T1 0(CK) 1 13.29+1.25 19.68+1.52 0.675 9.412 13.938
20 1 16.26+2.48 28.84+1.46 0.564 11.516 20. 425
T2 0(CK) 5 20.19+2.68 54.08+5.28 0.373 3.731 9.993
20 5 27.85+1.56 100.38+5.52 0.277 5.146 18.548
T3 0(CK) 10 41.28+5.84 95.47+6.58 0.432 3.965 9.169
20 10 31.93+5.58 71.97+5.39 0.444 3.067 6.912
T4 0(CK) 20 68.29+6. 81 167.65+7.52 0.407 3.346 8.213
20 20 26.75+5.17 61.57+6.25 0.434 1.311 3.016
T5 0(CK) 30 87.90+4.71 147.73+6.10 0.595 2.890 4.858
20 30 36.36+5.60 53.03+4.85 0.686 1.196 1.744

D R8sl 3 IEE B9 F-2{H The datums in the table are the average of three replications.
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