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Bioconcentration effects of Cd, Pb and Zn in soil-Eupatorium adenophorum
Spreng-Procecidochares utilis Stone system

WANG Ji-Xiu', GAO Xi*, MA Sha’, WU Guo-Xing®

(1. College of Resources and Environment, Yunnan Agricultural University, Kunming 650201, China;
2. College of Plant Protection, Yunnan Agricultural University, Kunming 650201, China)

Abstract  Procecidochares utilis Stone is an obligatory parasitic natural enemy widely used to control the highly invasive
Eupatorium adenophorum Spreng plant. However, parasitic rate of P. utilis in E. adenophorum has significantly decreased in mining
areas polluted with heavy metals. To study bioconcentration effects of Cd, Pb and Zn in soil-E. adenophorum-P. utilis system, soil, E.
adenophorum and P. utilis samples were collected at the Lanping Lead-Zinc Mine in Yunnan Province using the concentric circles
method. The samples were then analyzed for Cd, Pb and Zn contents. The results showed that Cd, Pb and Zn contents in soil-E.
adenophorum-P. utilis system significantly declined from the center outwards. The ranges of bioconcentration factors of Cd, Pb and
Zn in the soil-E. adenophorum system were 0.205~0.614, 0.058~0.079 and 0.222~0.398 with corresponding averages of 0.453, 0.067
and 0.315, respectively. The bioconcentration factors of Cd, Pb and Zn in the E. adenophorum-P. utilis were 1.06~7.69, 9.68~20.13
and 1.13~1.56 with corresponding averages of 2.47, 12.83 and 1.42, respectively. Pb was more easily absorbed than Cd and Zn. The
results confirmed that Cd, Pb and Zn could be transferred and bioaccumulated in soil-E. adenophorum-P. utilis system. This mainly
expanded the mode and trend of heavy metal transfer from soil to E. adenophorum to P. utili. This finding was also helpful in

enriching the eco-toxicological effects of heavy metal pollution. It further strengthened the basis for future studies of the mechanism
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of heavy metal stress control effects on P. utilis.
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Table 1 Contents and bioaccumulation of Cd along a soil-Eupatorium adenophorum Spreng-Procecidochares utilis Stone food chain
Cd Cd content (mg-kg™") Bioconcentration factor
Distance from lead-zinc mine / /
() Soil a;etrezlot;)zt(;im P. utilis ade}?;;r;llo(:’iri}soil g ZZ;;YZ;:Z;I:’;;EA
0~0.5 139.40+3.85A 81.79+0.28A 118.01£22.06A 0.587+0.02A 1.44+0.27C
1.0 109.02+1.07B 61.79+1.62B 95.36+6.88AB 0.567+0.01A 1.54+0.08BC
1.5 103.93+0.54B 57.03+4.25BC 80.28+9.98B 0.549+0.04AB 1.41+0.19C
2.0 95.95+4.64C 53.04+1.41C 56.14+11.49C 0.553+0.03AB 1.06+0.23C
2.5 89.53+4.53CD 24.72+0.56D 44.23+5.67CD 0.276+0.01C 1.79+0.26BC
3.0 86.72+4.91D 21.90+1.82D 40.83+9.89CD 0.253+0.01C 1.89+0.59BC
3.5 33.94+0.81E 11.50+1.53E 28.90+2.94D 0.339+0.04BC 2.52+0.15BC
4.0 51.00+0.85F 10.46+0.33E 24.08£2.91D 0.205+0.01C 2.31+0.73BC
4.5 13.17+0.98G 8.08+2.65EF 24.03+4.42D 0.614+0.05A 3.01+0.77B
5.0 4.57+0.75H 2.70+0.79F 20.45+3.49D 0.592+0.26A 7.69+1.29A
(P<0.01), Values followed by different capital letters in the same column were signifi-

cantly different at 0.01 level. The same below.
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Table 2 Content and bioaccumulation of Pb along a soil-Eupatorium adenophorum Spreng-Procecidochares utilis Stone food chain

Pb

Pb content (mg-kg™)

Bioconcentration factor

Distance from
lead-zinc mine

/

/

. Stem of e Stem of P. utilis/stem of
(km) Soil E. adenophorum P utilis E. adenophorum/soil E. adenophorum
0~0.5 2 386.94+227.38A 154.04+4.76 A 2 623.78+597.06A 0.065+0.004ab 16.96+3.38ab
1.0 1 833.63+£37.61B 106.25+51.20B 1 833.73£751.97AB 0.058+0.027b 20.13+12.54a
1.5 1462.98+24.24C 102.25+3.72B 1217.21+413.36BC 0.070+0.003ab 12.01+4.55ab
2.0 1377.50+44.73C 83.72+1.97BC 1 008.44+207.43BC 0.061+0.003ab 12.06+2.56ab
2.5 1297.61+£54.73CD 80.71+8.48BC 867.05+115.8C 0.062+0.005ab 10.79+1.46b
3.0 1110.27+77.75D 79.11+1.60BC 927.90+92.49C 0.071+0.005ab 11.72+1.05ab
3.5 862.44+22.68E 67.91+£0.55BCD 715.92+115.79C 0.079+0.002a 10.55+1.77b
4.0 845.06+35.04E 53.55+1.41CD 680.01+£97.25C 0.063+0.004ab 12.69+1.69ab
4.5 613.60+58.93F 42.18+1.45CD 494.01+£97.25C 0.069+0.004ab 11.67+1.99ab
5.0 473.72+12.60F 35.08+3.59D 335.70+61.67C 0.074+0.006ab 9.68+2.40b
(P<0.05), Values followed by different small letters in the same column were significantly

different at 0.05 level. The same below.
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Table 3 The bioaccumulation of Zn along a soil-Eupatorium adenophorum Spreng-Procecidochares utilis Stone food chain

Zn Zn content (mg-kg™")

Bioconcentration factor

Distance‘from lead-zinc Stem / B /
mine (k) Soil of . adenophorum P udilis E. aderitJ;Ilftlocr)'im/soil F lziltdlilZ:);theon}}u(:j g

0~0.5 1617.16+£30.54A 402.26+25.66A 615.32437.26A 0.249+0.01DE 1.53+0.01a
1.0 1550.15£50.12A 381.52+3.87AB 597.42+67.56AB 0.246+0.01DE 1.56+0.16a
1.5 1531.86£36.49A 339.87+3.43BC 514.99+17.03BC 0.222+0.003E 1.51£0.06a
2.0 1189.78+21.61B 340.42+32.81BC 495.46+26.88C 0.286+0.02CDE 1.46+0.07ab
2.5 1.049.92+28.73C 319.73£19.67CD 466.68+38.87CD 0.305+0.03BCD 1.47£0.20ab
3.0 882.89+57.24D 310.31£28.74CD 471.07+30.48CD 0.351+0.03ABC 1.53£0.25a
3.5 827.87£57.41D 279.82+2.67DE 374.36+38.07DE 0.338+0.03ABC 1.3420.15abc
4.0 681.91£58.73E 259.32+3.62E 376.31£51.41D 0.380+0.03A 1.45+0.18ab
4.5 601.47£58.21E 239.45+17.21E 272.16+47.41E 0.398+0.07A 1.13£0.18¢
5.0 493.79+5.32F 185.88+3.08F 218.12+33.14E 0.376+0.01AB 1.17+0.16bc
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