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(1000—1500 mg- kg™ ) REAR o F & MEWI M AE R A E, M & W B Cr( V) (32—64 mg- kg™ ) Fl Pb
(3000 mg-kg™" ) D 3 00 205 - PR MBI 9 A KR F 5 o0 - PRSI 9 7 B B Cr (VD) R Ph IR BE A T 55 ik B
AN, b, Co (VD) 0 25 2 B ] 7= B Y EC, (BR300 BE ) \NOEC ( TG WM ¥ B ) Ml LOEC (%
R NLEEASORT 1 B ) 43 ) 4 22.86 (20.56—25.42) 8,16 mg-kg™'. Ph Il 2 7 2 L 45 7 M i 19 EC,, \NOEC F1I
LOEC 43412k 2280.34 (2200.90—2362.65) ,1500,2000 mg-keg™' ;5 A T. -4 Cr( VI) F1 Pb Xt 2% F % k1] 7=
B 28 d-EC,, A B F M2 R.
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Effects of chromium ( VI) and lead on the growth and
reproduction of Eisenia Fetida in Nanjing soils
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Abstract; In the current study, the effects of chromium ( VI) and lead on the growth and
reproduction of Eisenia fetida in Nanjing soils were investigated. The results showed that; (1)
compared with the control group, the growth of Eisenia fetida was promoted significantly in low
concentration groups (4—8 mg-kg™' chromium ( VI) )and 1000—1500 mg-kg™' lead) , while the body
weight was inhibited significantly in high concentration groups (32—64 mg-kg™' chromium (VI) and
3000 mg-kg ™' lead) after the exposure duration of 28 d. (2) the cocoon production was inhibited
significantly with increasing chromium ( VI) and lead concentrations. The ECs, ( medium effective
concentration) , NOEL ( No observed effect concentration) and LOEC ( lowest observed effect
concentration) values of cocoon production of chromium ( VI) were 22.86 (20.56—25.42), 8 and
16 mg-kg™", while the values of lead were 2280. 34 (2200. 90—2362. 65 ), 1500 and
2000 mg-kg™", respectively. (3) the 28 d-EC,, value of cocoon production in Nanjing soils was
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significantly different from the value in the artificial soils.
Keywords: chromium ( VI ), lead, Nanjing soils, artificial soils, Fisenia fetida, growth,

reproduction.
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Table 1 Physico- chemical properties of the test soils

Kb/ % Bk % VR % pH AT (g-kg™)
F¥E 2.51 27.27 70.22 8.22 23.46

L4 AR EHE R

IR IR OECD ™ e 5] S5 106 A0 5 0047, 3l e TR o o B a8 i A 4552, 7 1 23R8 i i 1 A
T5YLH) Cr( VD) HEEE /054 0.4 8,16 .32 .64 mg-kg™', 75 YLH Pb #4351 0,1000 1500 ,2000 2500
3000 mg-kg ™.
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0.05) , W 25 2 Jrk W] A 5 X 5 ARk BE A9 Cor ( VD) AR AS SRR ZE AR R MR BE Cr( VT (32—64 mg-kg ™' ) 75
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Fig.1 Effects of Cr( VI) and Pb on body weight development of Eisenia fetida
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90.33£0.05 g, 255 28 KIT AKTH 0.42+0.03 g; ZERARHKEE Pb (1000—1500 mg-kg™") 5% + 45 FF
TRIHAE 43 51°50.35+0.05 g F1 0.37+0.06 g, £ 45 28 KT, k5] 0.46+0.04 g F10.48+0.06 g, 5% R4 Lt
BT 11.27%F0 15.35% R WBARAK B Ph A 2 3F o5 2 M| 2B 0 VR T 28 h ik B P (2000—
2500 mg-kg ') I5 YL I JFHAIHATE 70518 0.36+0.04 g F1 0.35+0.04 g, 245 28 K, K H /3514
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0.41+0.05 g F10.40+0.03 g, 5% B4 LB A 22 5% (P>0.05) s 7EBL = W BE Ph(3000 mg kg™ ) 5 4% 135
o FRIRIHARTE A 0.35£0.04 ¢, 255 28 KT, KT R 0.32+0.06 g, 54 FRAL LS, (KT FRE T 22.54% , F
M (P<0.01) , RUIIR 2 MW A L B AR R Pb {50 13 b 32 3] 1 1 4.

2.2 Cr( VL) F Pb X 2R ik 45 7= v e i 5 1)

Cr( VD) 7€ 58 5t 3 PO 2R 72 R 0] 7= 2 i s o DL L 2, 23000 3 28 R, xof 2 iR - 22 ik i) =
HOEE N 28.2423.24 ;0 Cr( V) YR 4 8 .16 32 mg-kg ' AIRIGZH , 77 MR 40 91 32.45+7.51 27.26+
5.27 .18.26+4.39 9.34+5.67 >, 7E Cr( VI) H N 4 mg-kg "B, 5 %F B4 o g, oo e E 08 n ( P<
0.05) , FWHRHSE ) Cr( VD) RESSALIE AR T2 JHE 48] 58 5 4 Cr( V) e 16—32 mg - kg™ Bt B, 7= fi i
BT Gy ol FE 1 T v T b 3 U 5 R R A 4 53 1) Dl 35.34% F 66.93% ;5 T AE Cr (V) Wy

BRI, Cr( VD) 304 75 72 Ik 05 7= B B Y EC, 4 22.86 (20.56—25.42) mg-kg™'.24 Cr( VI)
5T 16 mg-kg B, X0 58 b ol 2 k] ) 7 e S 0 BR A LB B 25 5 (P<0.01). Cr( VD) X
Ml i) 28 d EC,, \NOEC 1 LOEC 3K 2.

Pb 7ERE 5 e Pt o7 PR 5] = g i R e DL T 2. a0 AR 28 K, Yo HR 41 % 2% Jok ] 7=
M 30.24+4.24 A 1 Pb ¥ EE K 1000, 1500 ,2000 F1 2500 mg - kg™ MR IR 4, 77 12 Bk 05 7= vt i 0 ) o
(31.28+6.12) . (33.51+7.27) .(22.26+4.39) . (9.84+5.67) 4>, SXF FEZH L4, #E Pb A 1500 mg- kg™
%2500 mg- kg™ BB, ;7 R FE Ph VR BEAY T = 0 JEHAE 2000 mg kg AT 2500 mg kg 1T
g SR R Y P R 2R T S TE 3000 mg - ke BRI -5 R T ke ) R R LT R
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Fig.2 Effects of Cr( VI) and Pb on cocoon production of Eisenia fetida

2 Cr(VI) 1 Pb 7ER 532 R o5 12 R85 B i ) EC,, \NOEC FI LOEC
Table 2 EC,,, NOEC and LOEC of Cr( VI) and Pb for cocoon production of Eisenia Fetida in Nanjing soils

ECs(95% B A5HR) NOEC LOEC
Cr( V) 22.86 (20.56—25.42) 8(P<0.01) 16(P<0.01)
Pb 2280.34 (2200.90—2362.65) 1500( P<0.01) 2000( P<0.01)

TG R RN PR R R, (45 pH A HLBCE R T S R SF EA l ad A A 7 5
SR E 4 A S0 B < i A S b AR E A AR, RIS 5 Qe 1 - S P A BRI

X485 5 Cr, B3R Co( VD) N Ce( ), H3EXT Cr( VD) FIE, Cr( T £ 398 it A
W B S AZ B B e, rh L3 pH BN Ce (VD) YRR W dc o 58 1 NERIS B F, Cr (VD) 72
PRI A T R R b RS S AT Y R, Cr( VD) FER AL 28 d I AT+
e 52 75 - B Bk 051 7 1Y) 28 d-EC, N 62.32 mg kgt HH TFAFSR A9 T 00 2 2 A L
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3, b N30 pH (E R 7.00. M2 BFFEH, Cr( VD) 76 R 5% 3 b i o2 M5 7 i Y 28 d-
ECs, 0 22.86 mg-kg™" , He - 3ERY pH {E0 8.22. 455K B Cr( VD) Fifi L3 pH (R THRE: M8 THY5R , AN IA]
A+ B BRAL R BN Cr( VD) B REPESZ AR K.
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Table 3 Physico-chemical properties of the artificial soils

Hiki/ % Wk % WhL/ % pH FHES 738348/ ( cmol - kg ™)
FHIE 15.99 16.49 67.52 7.00 9.90

XFT LS YY) Ph, AN P iEA IS Z AR AR TR e, IR b 48 Ph B RETE
BT 5HA SR EEFIEAA I, T 5 T A i - HERET 2 YIAHSE ! AS[R] 4 bk i 2 %) 5 4 IR A9 T
Pt B 2 R 2 B R SR A RS Ph SR 22 RAR K, — P pH (AR 1
AR Ph SR 78 pH (HE R 0 £ A R0S Ph SRR ARES P 25, vl D it ok
¥ S|P B AT RAE , ARG Ph & s, R ] A AR R B RN W] 4 P AR e Ak
I FR2E SR, 18 pH (EXT Ph (9 SR W RN 3 R R v it R 45 R4 Ph TESA £
SRR K i [ 5 AR RRME - 5erh Ph 9 [ SR 08, B P A ARSIl I BH 2
it A LTRSS X A AR Ph T5 YA Rt A S R .

AR E AT LB, Ph %4k 28 d A9 N T A 1 R i R T P ] R AR Y 28 d-ECy, R
1666.86 mg-kg™ , IZBFFEHT, Ph 7E g 5 138 5 A ol % R S| 7 R Y 28 d-ECy, R 2280.34 mg-kg™',
SERFUIAF ST + 0 T HEPE U Ph (9T AR K.

PRI, 4 T 3R+ e 2R | N [ X A 581 3T 2 S 5 R A A o, 7 T3 R o i 5 5 &
15 YL YITE A R S A L e vh B E 19 22 S AR U0 7 g i ) AR 1 v o T 0 o 2 T 1 4 | 2R R N B
PR FE S5 B it 5 T 3R ST 45 R LU, T R [RI2E 7 4% Cr( VD) F1 Ph 175 Y XU PEA R
IR ES K.

3 45

(1) BARIKEERY Cr( V1) (4—8 mg-kg™ ) Fll Pb(1000—1500 mg-kg™") REAE 7 o 2 JH 461 A9 A= 1Kk
B M FEHREZR) Cr( V) (32—64 mg-kg™") Fl Ph(3000 mg-kg ") W B 35 i k7 MMl i A= KK A

(2) AT M 0y = AR g Cr( V) R0 Ph ¥R BE A T 1 Sl 25 403, b, G (V) 40038 20 2% ek 3
PRI EC,, NOEC 1 LOEC 43120 22.86 (20.56—25.42) 8 .16 mg-kg™'. Pb il 5 12 i 5] r= i
i) EC,, [NOEC F1 LOEC 4351} 2280.34 (2200.90—2362.65) .1500.,2000 mg-kg™".

(3) 1T LB 5t A AR S N TSRO ST 4 2R | SR B () 19 - $30 J5x 75 % W 1 2 1 532 i i
R ST 3R I 2R | AN [ DX S o 22 S AR AR A i, ) SRR I 5 25 S
PR L rh gt 1 22 5.
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