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Remediation of Cd Contaminated Soil and Its Mechanism by Earthworm-Sweet Broomcorn System

MA Shu-min, SUN Zhen-jun, WANG Chong

(College of Resource and Environmental Science, China Agricultural University, Beijing 100094, China)

Abstract: A dirt-irrigated soil was used in the laboratory experiment. The concentration of total cadmium in soil was 3.45 mg-kg™. All the
pots were divided into four groups, earthworm (12 individual earthworms per pot), sweet broomcorn (5 individual plants per pot), combination
of earthworms and sweet broomcorn, and without earthworm and sweet broomcorn. The effect of Drawida on remediation efficiency of energy-
plants sweet broomcorn for Cd contaminated soil during different growth periods was studied. The results showed that Drawida significantly
increased biomass of sweet broomcorn and the effect on roots was more significant than on aboveground. Inoculation earthworm increased the
biomass of aboveground and roots by 16.02% and 31.52%, compared with non-inoculation, and total Cd concentrations in sweet broomcorn
shoots and roots increased by 8.89x10 mg-pot™ and 43.18x10-° mg-pot™?, respectively. The activity of earthworm increased Cd concentra—
tion in soil extracted by 1 mol-L* NH,Ac in all Cd treatments, and NH,Ac-Cd increased 9.8%compared with non-inoculation.
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Table 1 The physical and chemical properties of soils for pot test

TiH pH GHUTIg - kgt EHURIG - kgt A%Ug - kg

MR « kg™t CEClcmol » kgt 4ff/mg » kg A 248img « kg*

W 6.76 24.76 14.37 1.456

0.412 12.6 3.452 0.223
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Table 2 Effect of earthworm on sweet broomcorn yield (g -pot™)
w1 U] B FE
Hb L Hb AR Hb L H AR
15d FiH R 22.26+5.11a 11.47+3.81a 3.73+0.20A 1.06+0.15A
il v G+ s 30.20+2.45b 17.78+2.61b 4.54+0.09B 1.47 +0.20B
30d Al g 52.56+4.00A 28.98+2.74a 10.33 £0.57A 3.45+0.31A
il v G+ s 66.77+1.45B 38.23+4.03b 12.66 +£0.24B 4.65 +0.56B
45d il 70.33+3.73A 31.03+4.09a 10.80 £0.14A 3.68+0.01A
il v G+ s 83.62+1.35B 46.03£7.71b 13.53 +0.14B 4.84+0.03B

T A — SR R RS T 1R 22 2R R 1 (P < 0.01) INEFEOR 22 52 B2 KF B (P <0.05) , FEARRIFOR 22 5 A 3, M.

Note: Values with different capital letters or small letters indicate very significant or significant different at 0.01 or 0.05 level, values with the same letter are not

significantly different, the same as below.
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TR SRAL B A% A B AR AR A W R R AR AE 0~30 d A—
FLEEHINEH, 30 d AR 5RO, fit i SR A0 21 b 4
TR LR IR R B BCREAE 30 d B4 B BT AR 8.06 x
10° cfu+g? 4 .3.25 x 10* cfu+g? £ . 1.40 x 10° cfu g
FHOME] 11.91 x 10° cfurg' 41525 x 10* cfu-g* £,
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Table 3 Effect of earthworm on Cd concentrations in sweet broomcorn shoots and roots (mg-kg)

L 15d 30d 45d
b b H R e o R e o R
Fitwa g 2.64+0.02a 12.71+0.08A 3.56+0.03A 19.20+0.06A 3.96+0.04A 22.81+0.04A
it T S+ 2.67+0.02a 19.43+0.37B 3.70£0.03B 23.78+0.03B 4.12+0.03B 26.23+0.08B
F 4 BIAEIEHS R TS SESENHM(x10°mg-27)
Table 4 Effect of earthworm on total Cd concentrations in sweet broomcorn shoots and roots (x10-mg- pot™)
L 15d 30d 45d
b b H R e o R e o H R
Fifwa 9.86£0.51A 10.76+1.94A 36.82+2.04A 66.18+0.60A 42.75+0.54A 83.86+0.13A
it T S+ 12.11+0.24B 28.50+3.89B 46.82+0.90B 110.66+1.32B 51.64+0.58B 127.04+0.80B
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Figure 1c The amount of actinomycete
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Figure 3 Effect of earthworm-sweet broomcorn on

bioavailability of Cd in soil
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Figure 4 Effect of earthworm-sweet broomcorn
on total Cd in soil
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Figure 5 Effect of earthworm-sweet broomcorn
on pH in soil
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