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The role of earthworm in the ecological restoration of mining
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Abstract:In order to approach the role of earthworm in the ecological restoration of mining wasteland of
Dexing Copper Mine in China, the survival rate and biomass of carthworms Eisenra foetida sarigny raised
in reclamatation soil and reclamatation soil with tailing sand in Dexing Copper Mine were studied. The re-
sults showed the higher mortality and lower weight were found in earthworm population which raised 1n
reclamatation soil with higher content of sands. The copper content of earthworm ussue were 82. 5~
1218. 4 mg/ kg after earthworm raised in 90 days. The highest copper content of earthworm tissue ac-
counted for 0.122% of total earthworm tissue. The length of roots and stems and biomass of tomato
planted in reclamation soil or reclamatation soil with tailing sand which added with earthworms or earth

worm casts were higher than that without earthworm nor earthworm casts, The principles and methods of
earthworm technology in the ecological restoration of mine wasteland were also discussed 1in this paper.
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1.1 FEHEN

BRI MY PR XN, b4 28°41 VA2 117°44’ . &5 B E B 100 km?, K M Hi 5
B RGBS ~500 m, HERAR. BB EE. ANBHEEEXET I SRTE, KEafR N
209. 98 hm*, R HU{&RE! 173.3 hm® RN R B m 8! 23. 49 bm? B R K i 16. 19 hm?, BKi% 1965 &
BEAMBR. 1987 FEHEEBRY 2 150 5 m’ M{EHEITEE 87 m,

1.2 HEHH

1-2.1 8% HFFEME Fisenia foetida sarigny KFE 2 & B E R LRERFHLE.

1.2.2 B4+ M DERBL+AMERLEDBOHRA FEMXNTRERTELLAFE AL L 0~ 10 com HIEK 1
N TETONHTHXYXHT TR mm U THHEE . EENXN.P.K 2N 7 mgike. 0. 84
mg/ kg F 18. 6 mg/kg, FHEBEH 2524 mg/kg.

1.2.3 HY FHLaH

1.3 KB

1.3.1 EMEAFLHNEIBEYLIAREE L TEREGRE HEMBEIENREYSSETFRAE
I FE B R + A)H 100: 0, 90 10,501 50.0 ¢ 100 HHIBM AU R AR LR RBE H.FMA 17
~SnERKAHE 4,

ErEARGEMED L ERLABA-—FEHEER R FERERTE 2 5.8 7d &4 B
WBMEKEE F-EREETL.

1.3.2 EEMETUPHLENESEEH TEHFESMNFEHBFMATREAREXETET R,
R THREAAE. (DR A fEMEs WY e 1Ry e Om BT (1
IV RE R GO S B EYRE .

BUBR1Z2mERABSINEHNE ®EZRKE— B84 HIEENR . BE—EEAT L.
B IEar G MRS R E R HEAAR K AHENFT By 4 B4 S 300g. BT EBHEE 3 T
FE.ZEESEPFREA 100 &2 &R, B8 ITH R8BS 435 5 F Bie 40 /i) K
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Table 1 The mean died earthworms in different types of reclamation soil and reclamation soil with tailing sand

4t % K Survey daysid?
Treatments 15 30 15 80 75 ag 105
EE + 100 MT ) 0% 1.8 3 ] .8 u o
RE+ 2(a5 2 MTS+5XR8" ) 0 0- 4 1 1.2 S d ) 0
Bl 3(0UMTsS+H10%RS) 1. 25 0 Q.5 1125 2,375 0,375
BEr+ 40853 MTS +154R5) 0.25 ) 0. 375 7.623 1.1253 2. 26 373
B (A0 MMTS4+20% RS ‘3 0 1. 875 0. 375 U, 875 L. 25 1. 375
Bt 6(75UMTS+25%RS) 7. 125 0. 23 0. 375 . 375  0.875 1. 373 . 125
Bl 7(30%MTS+50%RS) i) o123 1,125 0. 25 O 25 0. 62~ A
TE + AIRSA+E%C 0. 1 0, 4 0 2 .1 1 3l
E R+ A2 (RSA) 0, 2 0. 3 0.5 0. 4 ¥ 0.4 33
TR+ Bl (RSB+3%C) 2.3 () 0.5 0 0. 2 TR 0. 1)
282 + B2{RSL) 0.1 0 . 2 0 0.1 0.9 0. ¢

e MTS HER &t Mine tailing sand, RS 3 E 8 + Reclamation soil ,C H% ¥ Cants
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Fig. 1 The survival rate of carthwormes in differon
tvpes of reclamatation so1l with tuiling sand M2 ARERAUER L THEHRANE

Fig. 2 The survival rate of carthworms

in dif[erent reclamation sl
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Fig. 4 The copper change in carthworm tissue when
B3 FRIXMEE+PHEEEL varthworms were raiced in diffcrent treatment of
Fig. 3 The change of earthworm weight in tailing sand( = is cattle waste to mine tailing »and)
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Table 2 The change of carthworm weight with treatment days when earthworms were raised

in reclumatation soil and reclamatation snil with lailing sand

b Bg T4 F M Days(d)
Treatments 15 30 15 60 5 90 100
CRBrbt 0. 169 —0.008  —0.03  —0.094 0.143 0 0o
(100 MTS?

Bt 2 0, 12 — 0. 054 —0. 127 0. 00) — 1 D42 U ¥
(G54 MTS+5 RS

R L3 — 0. 127 —G. 068 — 0. 04 0. 068 -0, 029 —0.G13 0
(90 M TS5+ 109 RE)

a1 4 —0. 078 —0. 114 0. 046 —0.021 — (. 053 0. 083 £
(8% MTS I 134 RS)

B#lLs — (. (68 (. 141 — 0. 087 — 0. 051 — 0. 059 0, 043 — {0
(8N MTS+ 200RS)

Bt 6 —{. 032 —{. 11y 0. 043 — 0. 058 —0.033 — . 03 (033
(75 MTS+2514RS)

HELTA 0. 032 (. D92 —0.004  —0.061 —0. 007 - (. 021 =0, 022

(RSA -5 C)

EE LT A 0. 017 — 0. 048 —0.093  —0.059 — 0, 028 0. 047 — 0. 039

(RSA)

ERLTB 0. 035 — 0. 089 — (. OR2 0.0l -3, (323 — (. 033 — . U31]
(RSB+5% ()
B+ B 0.016 —0. 11 ST OT-T: - 0. 011 — 0. DB — 0. 046 — 0. 036

(RSB)

+» MTS,RS.C are the same as table 1

2.2 B AHEAEEED
A WIHB A AR N FG RO 85 R80T — B (el fr . A Bl A 95| 3 2 BR o ) B
JIRB. 0 dMMTEERH AN ETRARHAANESMESHEIMREZHI N 3551 2. WA E
7 82.5~1218. 1 mg/kg. HUELAMNBASHEHR 1218. 4 mg/kg itBE MHHTFEEH 0. 12Y (F 3. K
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Table 3 The copper contents in earthworm tissue when earithworms were

raised in different treatment of tailing sand

ik 2 T KM Survey days(d} E%ﬂﬂ
- - LT3R A
Treatments v 5 30 _ _ bt DG ] Hlﬂg]lifit"i—if{ln 1ndex

1G: DFFCW) « BF RPMTS) 23. 8 39. 3 2.0 59.9 82.5 I
G ] FECWY: BYRHMTS) 23. 8 28. 8 975, 0 782. 3 972, 3 10. 9
8:2 A F(CW): BT HMIS) 235, 8 158. & 453, 0 1375. 9 1218, 4 31,2
T3 4ECW) s BE R MTS) 23. R 526, 3 833. 1 414, 7 562.5 25, 6
3:5 FHECWI EFgbMTS) 21, 8 221, 3 345. 1 2946. 8 700, 0 43. 3

(W s cattle wastes, MTS 1= the same as table 1.

X4 RIwHERTAMAES R

EEEHMK . EROTELLE 2.3 HBINHEVEVENERL LEYERX
Table 4 Comparison of length of coots and stems and & 9 W FAE
biomass of {omato in reclamation soitl and reclamation TR ERTARER FRFEA--F

soil with or without earthworm and earthworm casts B 4 o 4 R o 8 ¥ s TG LT R LA H iR Z . =,

b 4 Ry f}f} fﬂﬁ T & N4 KEABELYEMNOTCERSEH. LELRE

Treatments Types Root Stem Biririiw Pt fiEE R i A eSS k) e AT . PG 20 R
engrh ength o ) ,
I et Jemeth T e SR RCT R SIE T AL T ELA A
1(ck) 1.6 28 u.u27  TEBH 2 RS 5V 4485 0H 0 K
e o G Bt Ul N LR L ER i L
KISV E 8§« 5% casts . B 3.8 0. 048 . . .
102 M+ 528 ) MIS+ L o BOEEEYERRTYHNR.
Zworms + 5 Yhcasts} - ' B 3 i3
E B +(RSA) - ‘
Altek) s 59 0.0 3.1 wpslET I ESKERNR
AZ(2 HFAEEHRSA 4 Zworms 6. 2 1. ¢ 0,592 HTHEXHATEF AR S EHRIL.E&
A3(5Y B £ IRSA + 5 Ycasts 5. 4 12. 2 0. 415 oo ) :
: A 4 / v . .

A0z RMES FOARIBORSA L o L EFL ‘51_3& 2524 mg/kg) W JE T H . H M B %
2worms 4 5% casts ' - - i EEEML KAT. PR EERME R
ij‘ffk] e uaey  EOESIEREALSWIRIG U WL
; IL" fao - P 5
B2¢2 &% )RSB+ 2Zworms 5.1 11.7 . 366 ?ﬁ!ﬁawﬁﬁﬂﬂi&ﬁ,i’&-%ﬂqﬁﬁ I Nl YA S
B3(5 ¥ K] 3% RSB+ 5 Vicasts 10. 41 10. 5 I. 765 i B TESBAEESHESIMALA T,
: LU YRS WOTms Yo ] . A
BUZHSIORSE fzworme £5% a6 1ss 0366 KX IT R O A R b T

THFCATER L ESNT —ENWER LHES
s b HAEREIE . MUt R4E Bun BRI A G EH AR A FE— S i I R -k R TR
BE-SEEEYE AR BAERAEY R NEMREER ERXET I SEVFULRERY. &d
BRPER RN —FRRNEEC AT LER LE)E TR A s RS IR TR B R R
—TEEEY TR AXENHR L AT ERIFR.

WG REEH MM RGBT E R T EERBE. APHR &M 0. 122 B itk Af L1 8l 5] 8 5 2
ARFEEW GERESFURFNPEE SR BN AT LE. R XBEY RSN GRY G {1k S
HeBE BAREDRER.USAEHYHEEERN,

3.2 TEESRKERNEYRREREI

3.2.1 RN et MTYNERATFZZMEFHER. EESHRESNE T EL0H8R Z1EEL

KEBBB AL LRRAT AR GHURSIHEAZRZARM AR CHORTFHRABBHM S, 2
ShEFM.ET LR NAMERESY ERKEEENLZ ONP. K RENEEGERE: SR E
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RN B HELES L pH S EESE - FHF BEVUKENRREF. AXELEH T B
(WFEEYTEOEARNHE FHENERNAF AMEN T/ LAY KT MEH.

3222 NYEEEREE A4L5FRP. A5 4UZHAEATERRSERIMLAMEN EWHE. 5
AP AR . E2RRAEGY BIRDE RS 2MBEEMENKRE. 2HEERFRET . REHEX
BRMARE X EERMNFRRLED S EFERK LY XIER (biclogical magnificanony  8ir 43|
WAEREDRE ERE SFNEERR N 2.4--51. 2 15 ASep e m SR N 1462% 10 " H Y F &
HE O 1Y, Hik AR E RER. LI LR P E BT 5.

3.23 PRAWFEAMNER £ERSATHFEMA CEBE RO MHET A FEERN
a2 tEDHRA DS BRALETN I ERE AP S AR ML ETENHEMER -,

Hug ilEFH L R AERENES RS EEMREC AAUEL S AEM RSB TFREY -
FEEABYR- AR IHMAEZRAEYHE " HERR R A R L RBEAER . 8N4 K8 < 008 KRE
.M XEEEFRNESRE SR WL ESRSR. AT INEASAESEEFEMHA/HR,. Hik. ik
MESTLER PR - TEEEYFR BRETFAEREEENHH.
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