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Abstract: A pot experiment was carried out to study effect of earthworm (Pheretima sp.) on ryegrass ( Lolium multiforum) remedying soils
polluted by phenanthrene(Phe) in a green house. Results showed that earthworm activity promoted growth of ryegrass in spiked soils with
initial concentrations of Phe ranging from 20.05 to 322.06 mg kg™, and apparently increased its root/shoot ratio. Seventy—two days after
earthworm was introduced in, the Phe removal rate reached 64.35%~93.40%, and averagely 80.92% of Phe was removed from the soils plant—
ed, which was 9.35% higher than that in the treatment planted without earthworm introduced in, and 57.34% higher than that in the treatment
unplanted without earthworm introduced in, respectively. Among all the remedying factors(i.e. abiotic loss, phytodegredation, plant accumu—
lation, microbial degradation, earthworm accumulation and plant-microbial interaction ), the plant-microbial interaction contributed the most,
about 53.56% of the total removal, 6.08% higher in the treatment with earthworm introduced in than in the treatment without earthworm (i.e.
47.48% of Phe). The findings suggested that introduction of earthworm may be a feasible way for establishing high efficiency phytoremedia—
tion of soil polluted with polycyclic aromatic hydrocarbons(PAHs ) by removing Phe from the soil-plant system, especially for decreasing crop
accumulations to PAHs and reducing its ecological risks.
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1 #BE57FE

1.1 R Ba+F 8t
1.1.1 3

%61, RAWUEKFHRERKY 0~20com +)2,
PRI . AL 22.3 g-kg?, CEC 27.43 cmol -kg™,
pH 7.19, %% N.P.K 5354 114.6.24.7.94.8 mg-kg™;
By An (B, B 98.74% ,n=3):>4.76 mm,
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KHIESE 120 )5, B RITE L RER P E 48 h, fF 72
SrHEGRNZL RS v IR T R E . AR
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LA RS FEI

i FIRETALF S , HPLC (Waters600 ) il 52 ,
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Figure 1 Growth of ryegrass under different Phe pollution levels
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Table 1 Residual Phe concentrations and its removal rates in different treatments(mg-kg™)

WILEHE /mg kg™

s 20.05(T) 40.88(T,) 81.05(T3) 161.44(T,) 322.06(Ts)
A Hib 2 14.02+0.49*(30.08% ) 30.21+0.84*(26.11%) 62.40£1.64*(23.02%)  130.85£2.92**(18.95%)  274.60+3.91*(14.74%)
A Hib 4 2.47+0.21%(87.71%) 8.67+0.44™(78.80%) 23.49+0.92%(71.02%) 57.90+1.81%(64.14%)  141.01£3.37%(56.22%)
B A2 4 1.32+0.23%(93.40% ) 4.61+0.61%(88.72%) 13.66+1.42%(83.15%) 40.37+3.44%(74.99%)  114.81+5.98%(64.35%)

1 FBIEEARF R NG FAER Y Duncan’s £ 2 HA4 B # (P<0.01) 5 8 3 (P<0.05) , 155 5N LB R
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Figure 2 Variation of Phe removal rate enhanced under

different pollution level
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BEERBAE X EE R BRI TTRREE . AR ESRAET
T3 AR MYHAPIES R, SRS EREET
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FIEREEBRFRIRE T 9.35% , (BT 5 21 R 2
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R2 &Y EEMEFESSIETR DRI BRHTHRE (%)

Tahle 2 Contributions of biotic & abiotic factors to remediation of Phe polluted soils (%o)

VIR /mg kg™

=]
20.05(T;) 40.88(T,) 81.05(T;) 161.44(T,) 322.06(Ts)
EIL7/EES 66.48+2.86*(1.13) 60.12+2.44%(1.84) 51.92+2.67(2.21) 43.44£2.34*%(1.45) 33.23£1.97%(1.10)
WA 234.33+5.19%(12.54)  200.94+4.37°%(30.17) 178.2324.61%(37.48)* 146.04+3.92°>(34.42)* 114.14+3.41%(18.73)
YRE 0.1520.08"(-0.06) 0.1220.07**(-0.05) 0.0820.01*(-0.03) 0.060.01*(-0.02) 0.0420.01%(-0.01)
Li-tZLaw 30.53+0.97%(6.57) 26.59+0.82**(5.39) 6.28+0.29%(3.68) 7.02+0.22%(2.62) 4.93+0.11™(1.44)
IR 0*(0.82) 0*(0.65) 0*(0.57) 0*(0.43) 0*(0.33)

Y-SR TR 545.56£20.33%(35.90)  500.22+£19.45*%(61.20)* 473.71+7.36°(77.32)* 444.81+14.63%(69.64)* 409.81:13.28%(59.76)*

5 FATEER G A RKR B F R RSB G A RN Fi R 2 7053 B K (P<0.05) ; 3755+ BB A F IS e 815 % B F X 3L BR

SRALAER, * AURIR LR B3 (P<0.05),
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Jof 3 B E R AR - A A BRI SEER A
3 iFig

oz, MY -tk YR BAE R -
YR G+ PAHs ERRIFE R . YR R4
MRS MRS — 2 BN R) 22 53, FOAR P e f s
N AT REA—FES, L, A R SR, B R
VREHREXREE, AR S, BE ARSI
THEPIER AR, AR YR AR S X R
TR ER, U REEE A AEEE R ENBE
Yy, B ST SE T X —451802,

R LRI, B 72 d 5, HE-HY R
4t (TR HIER P L EREEH 71.57% EF = 80.92%,
SRR AL TR ik 9.35% ., AP, 28.52% HyTRAL IR A
VR Tl Y e A 5 64.98% 1 5 AL 8 43 TR T A4 - ol A=
YA HAER . AT, SIEIE S A Rk
XI5 YL IREE OIS I AR BT , B A pE Y, IR REE
B3 2 ERE SR AR S A B — 2 FR ) R
FI R SR AR, E— AR TS el 2B AR ST th
BR : PTG YLK (81.05 mg-kg™) T M 4513 Zh X HE
R AL R RBR R IT (12.13%) , X T RE S5 1KT5 YL brss
w5 ey ) A R R A R T V5 e K S B
Y152 75 Y B EAE RS R A 5%

FRUAE Pl i 35| A 2R B AR R A FE A 2445 PR (0.06% ),
(B IS Skt 7 AR BRI R AR S TR, R H
Sl AR S HE S - R E P IER Y
Fetfif 28 S E 2L, Mallakin™HA K , St FHA BFE w i
ZEF9RY PAHs 43T 5 , 702 IR BB R REA 3L
AR PAHs (RIS LS 72 , oAl a) e (e i + 3
R AE PR A R R AR TR o LA, MBI

B3t BE R AR EE, SUHE AR R A KA e
YRR, M4 REAR PR R B A A - A e
Vet EA T EEEM,

ERERNR, SHREIOKET T £
AL, S5 AR M A R R B0 SRR B S B B A1
F A 4 (n=5,P<0.05) , FEPFR R IE RBRAGTTRR R
W/ A 4, IXA] B S M SNE She vt T - R
GENFAE AN 2 5% 5 B ok B A L M AR 2R A A
FEFTUARNS B K o IXIGULBH , Wei61{% Bh RETE
—ERE A H A NS R LR IERR R [
AR A 2SR

4 i

(1)356 ¥ B (20.05~322.06 mg - kg™ ) JE Bl A,
WE SRS T IR Y LR B B A K AR YK
W, BapRAE MBI 15.93%~21.68%(m=19.87% ),
MRS LIS 20.70%~24.49%(m=22.50% ) ,

(2)eBNE SR T BEEX I R L IENBEE
BOR T2 d 5, HIE-HEY RS IER P EBRE L
80.92%, L TCHE EIE AT (71.57% )3 9.35%

(3) BTG YK (81.05 mg-kg ) I M A51E B XS IE
R BTR AR AR B B B (12.13% ) s M IVS Bk T, B
FEYAH A BAFENR BRI T IO S shAd

(4) 8 351 E sh Xt - HE-H Y R 5 TS e idim b
FBRAON BRI i — iR AR Y - M A B
FHSZEAY , o HE A5 Ak R PR (6.08% ) i B 5 AL 3
411 64.98%,
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