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H E BRTARESEE, HFANANPKALEFF Ca Mg Fe S HERRSCEREG, M LA
¥4 E4B(Zn.Cu,Cd.Cr.,Pb.Ni Hg As . Sn %) AHNAEFR L URFRE, AXSH TERAXTHFRL
BRENIEFRRARGE  EANRT —AFXRTFTRAEZEA FBRFTHRAES L BLEHA
(Vermicomposting) , Fl A B A BHFH R, AR AUKFT RPN ELREEATHEAA ZRFEH . HD
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RERETENRTAREBDBREERFRFFENPNAFRETRARRRAY,

XA ¥ RTFFR ELE LWL BAERA

FES %S X703.1 TERERIAFE A X EHRE.1671-3990(2008)03-0788-06

Development of earthworm as a potential municipal sewage sludge disposal source

GAO Hong-Li, ZHOU Wen-Zong, ZHANG Luo, LI Hong-Tao

(Institute of Geography, Henan Province Academy of Sciences, Zhengzhou 450052, China)

Abstract Sewage sludge is a complex waste that contains abundant organic matter, nutrient elements (N, P, K, Ca, Mg, Fe,

etc. ), heavy-metals (Zn, Cu, Cd, Cr, Pb, Ni, Hg, As, Sn, etc. ), and harmful organic pollutants and pathogens. This paper

reviews major traditional methods of treating and disposing municipal sewage sludge and compares the merits and demerits of the

methods. Following the review, we emphasize a new disposal method — application of earthworm in municipal sewage sludge bio-

degradation or vermicomposting. Earthworm enriches heavy-metals (Zn, Cu, Cd, Cr, Pb, etc. ), elimates pathogens, transfers

and digests organic pollutants in vermicomposting, and the final sewage sludge product can easily be processed into nutritional or-

ganic fertilizer. Though vermicomposting is an effective method for harmlessly disposing sewage sludge, this paper highlights the

problems associated with vermicomposting municipal sewage sludge and suggests that future studies focus on these problems to fur-

ther understand and enhance the technology.
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2.1 RIS BLEBTSRENERTR

WHERPEHEKEN N.P.KRFIE,EF

KEH Fe Al.CaMg.S.Na Z0 &, RN BRFE
FSEFHYMOLFNRELTE, TUEERK,
BEARHHED™, RETGALEHE BABRENE
$3 215 ~667 g-kg™ ', 335 g-kg s AN 11 ~
48 g-kg™ ! ,FH26 g-kg '  HMBEH 6.1 ~17.5 ¢+
kg, P1510.3 g kg s M N3.3~14.9g-kg™!,
F398.6 g-kg™' " SRR AL K995 A &
¥ RILE CaMg.Fe.Zn.Cu Mn I B 8 B EF7EM
BEMN A-—MITEEREGKLARE WERTE
EHZEHE,0CaH1.6% ~5.7% ,Mg 5 0.6% ~
1.3% ,Fe 3} 2.3% ~6.6% ,Zn 4 846.54 ~6 718. 87
mg kg™’ ,Cu ¥y 245.70 ~2 051.26 mg-kg™',Mn
217.29 ~1221.29 mg-kg™',B % 2.54 ~41.81 mg -
kg "M, Sommers™ FIRINNTFRIFSTES
BERMK, B E N 5 ~67 600 mg-kg™' , W&
HH2~4900mg-kg ', MBEN1.0~14.3g-kg™ ",
BER0.2~26.4g-kg's BRE—FEEHH
(B C/N 8%, — AT 10) (5 & 5 B i fi% 47
HENWRSY,pH PR RRE, K28 ER
F—BRABEEE,
BT IRUMREAEYDRELER, TR
e B AR FAETE TS K B HE R 3%, 15 KL BT B = A&
MERNMEERGHEHRH—DPREE, HiF
FRBR A S R RS E R A KA A LK
YRk, 15 TR 4 5 B 8 ¥ B AC IS TR R I A 0 i
WK R WEMERAEREE—E, AL
BB HE TR R T NER, B %
MRREKBEER KB R,
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0.01 Hus#. &' P22 — b T F A i 5| &b 2
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93] 4 < B B 0y
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HCIRBSBRBRAIE BEL BRI ITHRE.
BREGAD KEEANDEES AIESGEH
BASS M. FEBRGEREN T WAS
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W SN AR A RRMEE DA
B H i ZEZ BN ARV F A ROEER
ERMTHBAE, RENER EERE Cd.Pb,
As.Cu.Zn S F B EMMARBERETE
fEEHTR,

FEFFE TR 1988 FHABELSREN, 5k
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FBF G2 M, FEERANLSYI AR RF)
AR, MIGRFETH KE K RKIE & B0
W RT, F obow I A ME R A B AR P BB A A
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AT, 3 WA YA Bk X 0 R O T AE Y 4
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222 MBELEELENESHEETYHEXHSR

EEBRED FUENTE. ELR AHL
Ay, ERRYH SR ALY RN, 2 H
ERBBE, REBREBERASR, XHHETYE
Wwan R A Y B R AE A SUE MY KA (Bi-
ological magnification) , [ P #MF5T 3= 81", i 45)
MARZMES RGBSR, #0 3 BHC(HIN
AAN)DDT(BI===) PCB( B BRI =) F K
M BURAES LANR K 10 %5, %F £ /8 Cd.Pb.Hg
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b B A 3% B 4995 T 9 R R, A B i 51 T g R IR M3
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Morgan %[”]m%kﬂmﬁﬂlWWEQE{%%%
T3P R Cd.CuPb Zn IREREMX KR, IFH L
HAYE . pH.Ca FEM XL S ENRKE BEY
W 5 Kruse %7 LR 93 K16 7R 40 , BFST 7 4 451 %4 49 7
GRAEMPESE Cd.CuPb EEER, LA
EMELER,ESAN Cd & &R B4 LN
AEALFEZR 9 4%, CuPb Mk FH B ¥ FLIE
&b B4 A% B4 5 Kizilkaya ') BF 5 T 8 45 % 366 A 3%
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B R W HICHN, 45 R KW Cu.Pb ¥ E 55 i 15|
WTHEBEM*(a=0.05,R, =0.86,R,, =0.87),
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WkETHESE RSB 100% BT, RELE
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LW R SE b 8 — V5 3 4 8 T MU, Spurgeon %1
METELREREETIEEFHBE R EKER
BB, RAEE NS EES LETHER
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A F Yt X i 8 4 e 1 i — R o
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FAERB R E/EFEB A (ER) AR, pH &
R AMEESBREEBR BEMRNELBHK
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-

HILG 4y b 28 3 2 T R A 084 80% Y o 4 8]
HAEEH Cu.Zn.Cr.Cd.Pb Hg As Se FEERK
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BEREREARISY. |
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T2 ) R A 950 6 A M XIS K AR B T R AR TS TR
AR, B R R B A S R ARG B
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158 2 MR AT 41 AR AU 1 5 AT T A %
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WM. B SR B M I AL B 5 8 A M R RE,
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BHREL, B EEARTR, T LS &
i VYA 95 U B R LL L 9 0 4 B BEURE A K 75 U X
U 451 690 B VR T A, R B A AL B WA TS
REBH, ZRERTRABRESEMZRY



792 o B A 24 M 2% 4 2008

%16 %

BRI M AR SRR A AR, AR
PRI TS5 PR A0 51 , 28 W4k JE R AL T LA AT Sk 40 2
BREER, CALAHEERSR. ALGEESE, RE
{57 Pb.Cd . Hg.As 5 & B K , % 8 5/ {8 I
WEEN, FEBIRRS CuZn BN RBUEBI FHEL
BL,ATUENS M EA RS (BH AR R0,
%, AR BN RERS AHE.Y
BORERSHEES EIRG BRBMN, E]
S EAVENNRRESRETEOM A,
SR ERTIT RN EE YR E M RAERT,
WLMENEYEVERERBEY . HE RN
FrE EMESR, KR LE BOLERRE, BT
BRI B AR BRI S B S R I3
B AL 5 g, FLBR A, T AR B 5 A4 O B SR04
WEEESHEER . FRMEYNBE, BTHE
rop:Rizdact bp i3l At .
) B Tolk 3 R i R RN 26 X ik B RS OR
BRAL S WAESEMEF N ANHE &Y
5o 8595 A 4> A7 A P B R BT DA S B TS TR Y
“EAE (REA SR =L ) A B B AR, X R
ARG AARREME FHTE. B0
BRBARKE. SIFYRALFMANE . EFK
HEEEE, BRI —FH MO RLEETE,
HBRBTE KT BRORALERBRLT £
BRBOFER, '
&% Xk
[1] %% &0 HRAGAKLEBER" % LBRLE
BAHRIMI/HER SRABLERARRKE. LR 4
2 T b 4 i 3E,2003: 1~ 11
[2] 2B,k . SRLEBIM]. L PEEHRILH
fi3t ,1985 ;232300
[3) SBX,¥WE  EXE,%. PERTSRAEEML
BHFARTHAFHTR(I]. PERSEHR,2005,21(1):
198-201
[4] 847, BEEH, R, % REBEKLHETEREESR
AEESBAEESAHBHRI]. REFER 22
#%,2005,24(2) ;387 -391
(5] %8 . KEARK, P4 ,% PRRATERANER

RSB A ALI]. AF¥H,2003,23(11):
2464-2474

(6] A XEBASREROFARAAKRLI]. 5K
M FR AR ,1991 (1):31-33

{7] Snyman H. G., De J. M., Aveling T. Stabilization of
sewage sludge applied to agricultural land and the effects
on maize seeding [ J]. Water Sci and Technology,
1998,38(2) :87-95

[8] Vasseur L. , Shipley W. , Ansseau C. Potential for munici-

pal sewage sludge application on agricultural lands in

southern Quebec[J]. Water Quality Research Journal of
Canada, 1999 ,34(3) :469 - 480
9187, E53 SREEX2YG[J]. HAREDE,
1999 (6):17-19
[10] RWE. FRAESLBEARQHERI]. PESKHE
7K ,2001,17(6):23-25 ’
[11] R, HEE BR, %5 BiT5RASERIREH
FIBUR[Y). Rl X224, 2002,21(6) ;587-592
[12] Wang M. J. Land application of sewage sludge in China
[J]. The Science of the Total Enviren. ,1997,197.:149-
160
[13] THR. CBSMANRMBuEERIII]. BT HHER
#,2001,15(2) :25-27
[14] B8, %k EEEEFELERABRI]. PEAK
#HesK ,2003,19(5) :59-60
[15] B, BS. 85 . % SRABURANFRER
[J]. AR B RREHEARGRE,2003,4(1) :44-52
[16] Hartenstein R. The most important problem in sludge
management as seen by a biologist[ M]// Hartenstein R.
Utilization of Soil Organisms in Sludge Management: Spri-
ngfield, Virginia:Natl, Tech. Inf. Serv.,1978:2-8
[17] Har in R., Hart
ges affected in activated sludge by the earthworm Eisenia
foetida(J]. Journal of Environmental Quality, 1981, 10
(3):377-382
[ 18] Neuhauser E. F., Loehr R. C., Malecki M. R. The po-

in F. Physico — chemical chan-

tential of earthworms for managing sewage sludge[ M1//
Edwards C. A., Neuhauser E, F. Earthworms in Waste
and Envi tal M t. The Hague, The Nether-
lands:SPB Academic Publishing BV ,1988:9-20

[19] Reinecke A. J., Viljoen S. A., Saayman R. J. The suit;

ability of Eudrilus eugeniae, Perionyx excavaius and Eise-

nia fetida ( Oligochaeta) for vermicomposting in southern
Africa in terms of their temperature requirements[ J]. Soil
Biology and Biochemistry,1992,24:1295- 1307

[20] 847, T8 Bk H,. % FERIRTERTIET
ERAESEYTAARTRI]. FRER S8,
2004 ,26(6) :455-457

[21] REX,BAH. RESFBRABRALEERIAR
FRERIHI]. 13,2001 (4):205-209

[22] Sommers L. E. Chemical composition of sewage sludge
and analysis of their potential use as fertilizers[J]. J.
Environ. Qual. ,1977,6.225-232

[237] Protopopov N. F. New vermitechnology approach for sew-
age sludge utilization in northem and temperate climates
all year round[ J]. Environmental Research Forum,1996,
5/6:413-416

[24] Neuhauser E. F., Hartenstein R., Kaplan D. L. Growth
of the earthworm Eisenia foetida in relation to population
density and food rationing[ J]. Oikos,1980,35(1) :93-98

[25] Datar M. T., Rao M. N., Reddy S. Vermicomposting—



®3M

BAFF BHERAES S EEBEEARTELE 793

a technological option for solid waste management[J]. J.
Solid Waste Technol. Mgt. ,1997,24(2) :89-93

[26] Dominguez J. , Edwards C. A., Webster M. Vermicom-
posting of sewage sludge: effect of bulking materials on
the growth and reproduction of the earthworm Eisenia an-
drei[ J]. Pedobiologia,2000,44 ;2432

(27]) Eot4E. BHBRLEBEARER(I]. SREBER,
1998,11(1) :32-33

[28] i, EYERBRMESBREARIRI]. EBF
R ,2002,21(9) :533- 535

(9] B, R BABATREFRNESBELE
[J]. 3B R 5B14,2003,25(6) :345~ 347

(30] Rr#, WER GRR, % ELALAFATRER
TEREZAPHAREHEAFES[I]. FEH
#21R ,2000,20(3) :269-274

[31] Tessier A., Campbell P. G. C., Bisson M. Sequential
extraction procedure for the speciation of particulated met-
als[J]. Analysis of Chemistry,1979,51(7) :844-851

[32] *BR,BAH ZEE BRNLHAAREFEY
m[J]. £ 3,2000 (2):79-85

[3B]1#HRE,ZEAE RE%. RTHEKERLEFAHE
HRII]. RVFHES KR, 1999,16(1):13~17

[34] Mclaughlin M. J., Haman R. E., Mclaren R. G., et
al. Review: A bioavailability based rationale for control-
ling metal and metalloid contamination of agricultural land
in Australia and New Zealand[J]. Aust. J. Soil Res. ,
2000,38 ;1037 - 1086

[35]) Ndegwa P. E., Thompson S. A. Integrating composting
and vermicomposting in the treatment and bioconversion
of biosolids[ J]. Bioresource Technology,2001,76(2):
107-112

[36] A%k FELEFHY(M] LH: B 2% d R,
2000:323

[37T] BRER, BT, B 5%, 5. SR 5 B4 45 45 b 2
MERRLRRELEEEMALI]. HALS%R,
2003,14(11) :2006-2010 '

[38] Jeode, i, TLAAAL. SRS & BT RN ERIEMS
#rlI]. R FBERY,2002,21(1) :16-18

[39] 4% £EX2. EHMERERBFEROETEAR
[J]. BRAf A 753045 ,1997,13(3) :53- 54

{40] Morgan J. E. ,Morgan A. J. Earthworms as biological mo-
nitors of cadmium, copper, lead and zinc in metalliferous
soils{ J]. Environmental Pollution,1988,54(2) ;123138

[41] Kruse E. A.,Barrett G. W. Effects of municipal sludge
and fertilizer on heavy metal accumulation in earthworms
[J]. Environmental Pollution ( Series A),1985,38(3):
235-244

[42] Kizilkaya R. Cu and Zn accumulation in earthworm Lum-
bricus terrestris L. in sewage sludge amended soil and
fractions of Cu and Zn in casts and surrounding soil[J].
Ecological Engineering,2004,22(2) :141-151

[43] TRAR,ERE. XEGGHEELREYEFYHA
[J]. FEBAETRE¥,2002 (14):251

[44] kA, Efrh, KA, 5. ESRXIEEMNEERER
BRI A SR EY ¥R ,1996,2(1) :132-140

[45] HBR,ZEW BLESF,%. Cu.Cr(V) HATBHEIIE
BEAEEERMOHEI]. REFHHZER,
2005,24(1) :31-34

[46] KREFS ,FBE, WHE,%. LRELES R 458
MR BT A (1], B A A %R ,2002,13(2)
187-190

[47] Spurgeon D. J., Hopkin S. P. Effects of metal-contami-
nated soils on the growth, sexual development, and early
cocoon production of the earthworm Eisenia foetida, with
particular reference to Zinc[J]. Ecotox. Environ. Safety,
1996,35:86- 95

(48] T, LR, REE, S MEVYFERKRTIS
RUELBESBIRARI). MASHBEMER,
2001,7(5) :511-515

(49] Bt , KER,ERE. HK HETBRGED/NME
FEREIBHR[T]. BB RFER,2004,19(3) :
71-74 ,

[50] Dominguez J. , Parmelee R. W., Edwards C. A. Inter-
actions between Eisenia andrei ( Oligochaeta) and nema-
tode populations during vermicomposting[ J]. Pedobiolo-
gia,2003,47.53-60

[51] Kaushik P., Garg V. K. Dynamics of biological and
chemical parameters during vermicomposting of solid textile
mill sludge mixed with cow dung and agricultural residues
[J]. Bioresource Technology,2004,94(2) ;203209



SRS VR B IE) A AR AL R RS [HRGEE ...

£ ELLH,  FSCoE,  WRES,  ASUtd%,  GAO Hong-Li, ZHOU Wen—Zong, ZHANG Luo, LI
Hong-Tao o -

(== A T E AR B BT 5T, 6N, 450052

H: o s 27 g 1STICTPRU]

HELT) 4 CHINESE JOURNAL OF ECO-AGRICULTURE

i, &0 - 2008, 16 (3)

W51 AL 149K

LR ohh [EA SNSRI il 2E . AT Ak 53T 2003

2. SRR XK RS V5 URALE 1985

3. ARG gk R R T v Y R SRR A ey A TR s D8 ] - P R A i 2005 (01)
4. DT B R SR AR Vs YA S AL 5 5 R R s A S A 9T T8 3] R IREER] 2 24
2005 (02)

5. B BRI P T v e A HUBUR IR i R DI Pe ST - 2B 244 2003 (11)

6. BERRAR 3% 75 KI5 P B FURTR] AL 1991 (01)

7.Snyman H.G;De J.M;Aveling T Stabilization of sewage sludge applied to agricultural land and the

effects on maize seeding[#P3CIHTIT 1998 (02)

8. Vasseur L;Shipley W;Ansseau C Potential for municipal sewage sludge application on agricultural

lands in southern Quebec[#FSCHATI] 1999 (03)

9. 4 B VU AFIL 24 1999 (06)

10, BT V5 b B A B BOR IRt e DRG] -t E 457K HEK 2001 (06)

L1 R B2 R RO 30T Y R 1k A AR F IR T3R8 30T =M rp gl R 2225230 2002 (06)
12.Wang M.J Land application of sewage sludge in China[#FSZHITI] 1997(1/3)

13, 1 RE CBSHR AR 3 VLR 5 | DRI ST -5 A8 49 2001 (02)

14, RBG IR Ml AR A PRAC R A5 e DT830 ] - 45 KK 2003 (05)

15, 408 3015 Bk D) Vg el AL BOR IR 900t e D036 ST = 3R35605 Juvh B R L5 e 4% 2003 (01)

16. Hartenstein R The most important problem in sludge management as seen by a biologist 1978

17. Hartenstein R;Hartenstein F Physico—chemical changes affected in activated sludge by the

earthworm Eisenia foetidal[4#p3CHHT] 1981(03)

18. Neuhauser E.F;Loehr R.C;Malecki M.R The potential of earthworms for managing sewage sludge 1988

19. Reinecke A. J;Viljoen S.A;Saayman R.J The suitability of Eudrilus eugeniae, Perionyx excavatus and

Fisenia fetida(0Oligochaeta) for vermicomposting in southern Africa in terms of their temperature

requirements [ZhSCHAFIT 1992
20. BT ; TR Wb TP B A T v D s e S A S Ay R R R DI RS S - A S G 5 BT R
2004 (06)

21 FRA R SRR W] JRE 20 ST v Ve A 2 2L SR AR ERTER DIITFIRE SCT -8 2001 (04)

22. Sommers L.E Chemical composition of sewage sludge and analysis of their potential use as

fertilizers[#FSCHAT]] 1977


http://d.wanfangdata.com.cn/Periodical_stnyyj200803048.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e7%ba%a2%e8%8e%89%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e6%96%87%e5%ae%97%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e7%a1%8c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%b4%aa%e6%b6%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GAO+Hong-Li%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHOU+Wen-Zong%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Luo%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Hong-Tao%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Hong-Tao%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%b2%b3%e5%8d%97%e7%9c%81%e7%a7%91%e5%ad%a6%e9%99%a2%e5%9c%b0%e7%90%86%e7%a0%94%e7%a9%b6%e6%89%80%2c%e9%83%91%e5%b7%9e%2c450052%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-stnyyj.aspx
http://c.wanfangdata.com.cn/periodical-stnyyj.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%ad%a3%3b%e5%90%b4%e4%b8%ba%e4%b8%ad%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-stnyyj200803048%5e1.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%87%91%e5%84%92%e9%9c%96%3b%e5%88%98%e6%b0%b8%e9%be%84%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-stnyyj200803048%5e2.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%b9%e7%bb%8d%e6%96%87%3b%e5%bc%a0%e6%a0%91%e9%9d%92%3b%e7%8e%8b%e7%8e%89%e5%86%9b%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgnxtb200501058.aspx
http://c.wanfangdata.com.cn/periodical-zgnxtb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e5%bf%bb%3b%e9%99%88%e8%8c%82%e6%9e%97%3b%e5%90%b4%e4%ba%91%e6%b5%b7%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_nyhjbh200502040.aspx
http://c.wanfangdata.com.cn/periodical-nyhjbh.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e8%89%b3%e9%9c%9e%3b%e9%99%88%e5%90%8c%e6%96%8c%3b%e7%bd%97%e7%bb%b4%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_stxb200311031.aspx
http://c.wanfangdata.com.cn/periodical-stxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%96%9b%e6%a0%8b%e6%a3%ae%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-stnyyj200803048%5e6.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Snyman+H.G%3bDe+J.M%3bAveling+T%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ023724976.aspx
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ023724976.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Vasseur+L%3bShipley+W%3bAnsseau+C%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ023342887.aspx
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ023342887.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b0%b7%e5%b9%b3%3b%e7%8e%8b%e8%80%86%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-stnyyj200803048%5e9.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e4%b8%bd%e5%90%9b%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgjsps200106007.aspx
http://c.wanfangdata.com.cn/periodical-zgjsps.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b0%ad%e5%90%af%e7%8e%b2%3b%e8%83%a1%e6%89%bf%e5%ad%9d%3b%e8%b5%b5%e6%96%8c%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_hznydx200206022.aspx
http://c.wanfangdata.com.cn/periodical-hznydx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+M.J%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ025438805.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%81%e5%90%89%e9%9c%87%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_mkhjbh200102006.aspx
http://c.wanfangdata.com.cn/periodical-mkhjbh.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e6%95%8f%3b%e6%9d%a8%e5%81%a5%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgjsps200305019.aspx
http://c.wanfangdata.com.cn/periodical-zgjsps.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%81%e9%b9%8f%3b%e9%bb%84%e9%9c%9e%3b%e9%92%b1%e6%98%93%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_hjwrzljsysb200301012.aspx
http://c.wanfangdata.com.cn/periodical-hjwrzljsysb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hartenstein+R%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-stnyyj200803048%5e16.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hartenstein+R%3bHartenstein+F%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_10.2134-jeq1981.00472425001000030027x.aspx
http://d.wanfangdata.com.cn/NSTLQK_10.2134-jeq1981.00472425001000030027x.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Neuhauser+E.F%3bLoehr+R.C%3bMalecki+M.R%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-stnyyj200803048%5e18.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Reinecke+A.J%3bViljoen+S.A%3bSaayman+R.J%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_10.1016-0038-0717(92)90109-B.aspx
http://d.wanfangdata.com.cn/NSTLQK_10.1016-0038-0717(92)90109-B.aspx
http://d.wanfangdata.com.cn/NSTLQK_10.1016-0038-0717(92)90109-B.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e5%bf%bb%3b%e7%8e%8b%e8%b6%85%3b%e9%99%88%e8%8c%82%e6%9e%97%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_hjwryfz200406018.aspx
http://c.wanfangdata.com.cn/periodical-hjwryfz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b9%94%e6%98%be%e4%ba%ae%3b%e9%aa%86%e6%b0%b8%e6%98%8e%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_tr200104008.aspx
http://c.wanfangdata.com.cn/periodical-tr.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Sommers+L.E%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_10.2134-jeq1977.00472425000600020026x.aspx
http://d.wanfangdata.com.cn/NSTLQK_10.2134-jeq1977.00472425000600020026x.aspx

23. Protopopov N.F New vermitechnology approach for sewage sludge utilization in northern and

temperate climates all year round 1996

24. Neuhauser E.F;Hartenstein R;Kaplan D.L Growth of the earthworm Eisenia foetida in relation to

population density and food rationing[#F3CH#F]] 1980(01)

25.Datar M. T;Rao M.N;Reddy S Vermicomposting a technological option for solid waste management

1997(02)

26. Dominguez J;Edwards C.A;Webster M Vermicomposting of sewage sludge:effect of bulking materials on

the growth and reproduction of the earthworm Eisenia andrei [#F3CHHFI] 2000

27 VRt EAM G R A B R AR IE R 1998 (01)

28. 7t AR RIS e M AR A R IR FY D P8 30 - L il R R 2002 (09)

29. Wtk ; S RTT5K) IR TS TR I AR S AR A B DT SC) - RV Y 5B i 2003 (06)

30. AR PR WRIRD® T4 I SRy JCRYE V5 YR 2 2 AL 4 b i A0 B R AR TS 2000 (03)

31. Tessier A;Campbell P.G.C;Bisson M Sequential extraction procedure for the speciation of

particulated metals[#F3C#AF]] 1979 (07)
32. w5 WK W] SNERR V5 Ye i) 3t R T S U s LIR30 -8 2000 (02)
33 W W IR SR YR Ty KT PR AR IR FHATESUEE i IR SC] - RIS 5k | 1999 (01)

34.Mclaughlin M J;Haman R E;Mclaren R G Review:A bioavailability based rationale for controlling

metal and metalloid contamination of agricultural land in Australia and New Zealand[4h3C#F)]

2000 (6)

35. Ndegwa P. E;Thompson S.A Integrating composting and vermicomposting in the treatment and

bioconversion of biosolids[#FSCHiTI] 2001 (02)

36. P v E 3ESY 2000

37 WRIEAR ) B S T A i e ] ek U D B A B T R AR T AT 3] - I AR S 4
2003 (11)

38. e 0l g VIAAAT WIS 4 G 3 AR A0 HT DRI S - ol R 4 2002 (01)

39. FWISE RS Mol R b I S e AR IR = AR IS 1997 (03)

40. Morgan J.E;Morgan A. J Earthworms as biological monitors of cadmium, copper, lead and zinc in

metalliferous soils 1988(02)

41.Kruse E. A;Barrett G.W Effects of municipal sludge and fertilizer on heavy metal accumulation in

earthworms 1985(03)

42.Kizilkaya R Cu and Zn accumulation in earthworm Lumbricus terrestris L.in sewage sludge amended

soil and fractions of Cu and Zn in casts and surrounding soil [#F3CHAFI] 2004 (02)

43, FAOu; ERIE 2 EMTls|HEALAL B AEY B S A DI85 - rh B /R LREY: 2002 (14)

A4 SR R Ik M T T ] R A BT 5 U8 30T - BT S A E AR 1996 (01)

45. TIH UL B E M ISR Cuy Cr (VD) 52475 Y el S g M A0S A9 DR S0 = AR FR B R 23R
2005 (01)

46. KTT7 5 JA i A2 VPR i vy Onl M| ) Sk s MR AW WFE DRI S0 = I ZE AR 244 2002 (02)

47. Spurgeon D. J;Hopkin S.P Effects of metal-contaminated soils on the growth, sexual development, and



http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Protopopov+N.F%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-stnyyj200803048%5e23.aspx
http://d.wanfangdata.com.cn/ExternalResource-stnyyj200803048%5e23.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Neuhauser+E.F%3bHartenstein+R%3bKaplan+D.L%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_10.2307-3544730.aspx
http://d.wanfangdata.com.cn/NSTLQK_10.2307-3544730.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Datar+M.T%3bRao+M.N%3bReddy+S%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-stnyyj200803048%5e25.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Dominguez+J%3bEdwards+C.A%3bWebster+M%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QK.aspx
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QK.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b1%aa%e6%b4%aa%e7%94%9f%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-stnyyj200803048%5e27.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e5%81%a5%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_.aspx
http://c.wanfangdata.com.cn/periodical-shhjkx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e5%81%a5%3b%e5%90%b4%e6%95%8f%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_hjwryfz200306009.aspx
http://c.wanfangdata.com.cn/periodical-hjwryfz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e7%ab%8b%e7%a5%a5%3b%e6%b2%88%e5%85%b6%e8%8d%a3%3b%e9%99%88%e5%90%8c%e6%96%8c%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-stnyyj200803048%5e30.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Tessier+A%3bCampbell+P.G.C%3bBisson+M%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_10.1021-ac50043a017.aspx
http://d.wanfangdata.com.cn/NSTLQK_10.1021-ac50043a017.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b9%94%e6%98%be%e4%ba%ae%3b%e9%aa%86%e6%b0%b8%e6%98%8e%3b%e5%90%b4%e8%83%9c%e6%98%a5%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_tr200002006.aspx
http://c.wanfangdata.com.cn/periodical-tr.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%92%8b%e6%88%90%e7%88%b1%3b%e9%bb%84%e5%9b%bd%e9%94%8b%3b%e5%90%b4%e5%90%af%e5%a0%82%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_nyhjyfz199901004.aspx
http://c.wanfangdata.com.cn/periodical-nyhjyfz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Mclaughlin+M+J%3bHaman+R+E%3bMclaren+R+G%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0212568722.aspx
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0212568722.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Ndegwa+P.E%3bThompson+S.A%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ028306719.aspx
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ028306719.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bc%8a%e6%96%87%e8%8b%b1%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-stnyyj200803048%5e36.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e7%8e%89%e6%88%90%3b%e7%9a%ae%e5%b9%bf%e6%b4%81%3b%e9%bb%84%e4%bc%a6%e5%85%88%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_yystxb200311045.aspx
http://c.wanfangdata.com.cn/periodical-yystxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%88%88%e5%b3%b0%3b%e5%88%98%e5%90%91%e8%be%89%3b%e6%b1%9f%e7%82%b3%e7%bc%9c%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_nyhjbh200201005.aspx
http://c.wanfangdata.com.cn/periodical-nyhjbh.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%89%9b%e6%98%8e%e8%8a%ac%3b%e5%b4%94%e7%8e%89%e7%8f%8d%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-stnyyj200803048%5e39.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Morgan+J.E%3bMorgan+A.J%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-stnyyj200803048%5e40.aspx
http://d.wanfangdata.com.cn/ExternalResource-stnyyj200803048%5e40.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kruse+E.A%3bBarrett+G.W%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-stnyyj200803048%5e41.aspx
http://d.wanfangdata.com.cn/ExternalResource-stnyyj200803048%5e41.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kizilkaya+R%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ029282861.aspx
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ029282861.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%8f%8b%e6%96%8c%3b%e7%8e%8b%e4%bf%8a%e8%b5%b7%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_.aspx
http://c.wanfangdata.com.cn/periodical-zgwsgcx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e6%b0%b8%e7%81%bf%3b%e7%8e%8b%e6%8c%af%e4%b8%ad%3b%e5%bc%a0%e5%8f%8b%e6%a2%85%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_.aspx
http://c.wanfangdata.com.cn/periodical-yyyhjswxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b4%be%e7%a7%80%e8%8b%b1%3b%e6%9d%8e%e5%96%9c%e6%a2%85%3b%e6%9d%a8%e4%ba%9a%e7%90%b4%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_nyhjbh200501007.aspx
http://c.wanfangdata.com.cn/periodical-nyhjbh.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%8b%e7%8e%89%e8%8a%b3%3b%e5%91%a8%e5%90%af%e6%98%9f%3b%e8%ae%b8%e5%8d%8e%e5%a4%8f%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_yystxb200202015.aspx
http://c.wanfangdata.com.cn/periodical-yystxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Spurgeon+D.J%3bHopkin+S.P%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-stnyyj200803048%5e47.aspx

early cocoon production of the earthworm Eisenia foetida,with particular reference to Zinc 1996

48. LN ; 3240, B SR SRR T v e 1) T4 A mE o DA TR S ] - 3 5 A B3 2B ) 244
2001 (05)

49. [P KT AR RS V5K FRARTGIE I AR IMIEIA 2 A PEOFTT DIIFIR S0 - VU B BHEOR 224 2004 (03)

50. Dominguez J;Parmelee R.W;Edwards C.A Interactions between Eisenia andrei (0ligochaeta) and

nematode populations during vermicomposting[#h3CH#iF]] 2003 (1)

51. Kaushik P;Garg V.K Dynamics of biological and chemical parameters during vermicomposting of solid

textile mill sludge mixed with cow dung and agricultural residues[#F3CHITI] 2004 (02)

A ST R (148)
Lo LA JH S0, KA. e Sl e Al o0 b BRI S E I (251018301 -2006

5[4 SCHR (154%)

L BRI . 5 Sk AR, A AR A )R D Y8 A 1 AR IR S WIS DA U8 300 - BRI TR 4R 2010 (5)
2. XML BERAE. MK AT, S AN [l 2 0 A N A A WL SR VR A5 TR 4% 75 Y8 P LR 7 LA #8300 - Tl 22
AL 2012(3)

3 ARMNIR. THE. KL WG K) KIS PN X S Je i A AC R 0] T AT AR e AL S R (318 S ] =340
1% 2011(6)

4 RERICE BT LAY U5 A 5 2 WUPRISR ) 5 0 S DA PR S0 - BRI I 15 70 2010 (3)

5. HAE. oA, B TR AR, Wbk, SR Mg eI 4GS Ve rh T 4 1 A BN F ST LT 30D - B AL
T 2010(5)

6. Raf B B AR/ I3, (A 273 Jo M| b BT e 1 BEAEHIT 5T DI P8 ST =35 Bl 2% 2010(5)

73— 4 dR. TR B RE M A s NS TS Y AR AR DT 3C] - e TR 244R 2014(2)

8. JYURL. ARG, BORIP. 7). iU, 55 . Muhammad Tariq Rafiq. b 5k 2 BRE AU [R5 Ak LS Y I
FEMHETT DT 0] - A BR324 2014 (5)

9. JBE S SRRARK PG T I I AR 8 FE A R S B I8 50 - 2 AR RRY: 2013 (34)

10. BRRE. XML BBk AT, S Mmle] S JIE A SRR 42 ¥ R VR A A ALBE SR I ORI DA P8 300 - ol PR S 2 24
2012 (6)

V1. LA SRS, 2Rk, TS0 BOM B SOl v 8 T 4 (K R R A F DR S ] - b [ A 2 Rolk 4R 2011 (1)
12. B UL B M SR A5 YRR TOIR B 5 DT 6 30 ) - R 5 424 2011 (10)

13. /. HS AR B EE f B S A PR N T A & DI SO -FE R TR R 2254k CHARBIERRD 2008 (6)

14 KUMGEZs. WK, MRk, S ) A A S A S 8 v ) A0 A 3R 42 45 R TR 5 DA P 3] - AR S P 0
24 2012(1)

15, R4 Bt T T3 VRN A SRS L8301 - DI (5.6 2011 (4)

SIUHASCR 3 ERLLFL. JH SR, %, 2593, GAO Hong-Li. ZHOU Wen-Zong. ZHANG Luo. LI Hong-Tao 31§17 V5 Ve [FU

Ul 93 fift b BB FTILE g DI85 =P R AR A Al 224 2008 (3)



http://d.wanfangdata.com.cn/ExternalResource-stnyyj200803048%5e47.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8e%ab%e6%b5%8b%e8%be%89%3b%e8%94%a1%e5%85%a8%e8%8b%b1%3b%e5%90%b4%e5%90%af%e5%a0%82%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_yyyhjswxb200105023.aspx
http://c.wanfangdata.com.cn/periodical-yyyhjswxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%91%e6%b4%aa%e8%bf%8e%3b%e5%bc%a0%e6%b8%85%e4%b8%9c%3b%e5%ba%84%e6%99%af%e5%ae%8f%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_xngxyxb200403020.aspx
http://c.wanfangdata.com.cn/periodical-xngxyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Dominguez+J%3bParmelee+R.W%3bEdwards+C.A%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ021479040.aspx
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ021479040.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kaushik+P%3bGarg+V.K%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0210807417.aspx
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0210807417.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e7%ba%a2%e8%8e%89%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e6%96%87%e5%ae%97%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e7%a1%8c%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%b4%aa%e6%b6%9b%22+DBID%3aWF_HY
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Conference_6262646&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Conference_6262646.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%a9%b7%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9c%8d%e8%8b%97%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e4%b9%89%e6%b3%a2%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e7%84%b6%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e4%ba%9a%e4%b8%9c%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_hjwrzljsysb201005046.aspx
http://c.wanfangdata.com.cn/periodical-hjwrzljsysb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%a1%ba%e4%bc%9a%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%a4%a7%e5%bf%97%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9e%97%e7%a7%8b%e5%a5%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e7%87%95%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_gyaqyfc201203023.aspx
http://c.wanfangdata.com.cn/periodical-gyaqyfc.aspx
http://c.wanfangdata.com.cn/periodical-gyaqyfc.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e5%8a%a0%e5%ba%86%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%ba%8e%e7%91%9e%e8%8e%b2%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%91%e5%bb%ba%e5%b1%b1%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_hjhx201106006.aspx
http://c.wanfangdata.com.cn/periodical-hjhx.aspx
http://c.wanfangdata.com.cn/periodical-hjhx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%9c%e6%95%8f%e6%95%8f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e5%8d%ab%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_hjjkyyj201003014.aspx
http://c.wanfangdata.com.cn/periodical-hjjkyyj.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e6%98%a5%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e7%ab%af%e5%8d%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%ae%b5%e5%bb%ba%e5%86%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%b0%8f%e5%88%a9%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bb%98%e6%b5%b7%e7%be%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e6%9e%97%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%91%e6%96%b0%e8%8c%82%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_guizhg201005003.aspx
http://c.wanfangdata.com.cn/periodical-guizhg.aspx
http://c.wanfangdata.com.cn/periodical-guizhg.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%ad%a6%e6%b0%91%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e9%ad%81%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bc%8f%e5%b0%8f%e5%8b%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%80%aa%e5%b0%91%e4%bb%81%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_hjkx201005024.aspx
http://c.wanfangdata.com.cn/periodical-hjkx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e4%b8%80%e4%bb%a4%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%9f%e6%96%8c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%a3%ae%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%88%9a%e4%bc%9f%e5%ba%b7%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_hjwrzljsysb201402055.aspx
http://c.wanfangdata.com.cn/periodical-hjwrzljsysb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%81%e5%93%b2%e5%88%a9%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e9%aa%8f%e6%9d%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e5%92%8c%e5%b9%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8f%b6%e5%ad%90%e6%9c%9f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%be%e5%b3%a5%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e5%91%88%e6%98%be%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Muhammad+Tariq+Rafiq%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e8%82%96%e5%a8%a5%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_hjkxxb201405024.aspx
http://d.wanfangdata.com.cn/Periodical_hjkxxb201405024.aspx
http://c.wanfangdata.com.cn/periodical-hjkxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%87%a7%e5%85%b0%e5%85%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%9d%be%e6%9e%97%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_ahnykx201334039.aspx
http://c.wanfangdata.com.cn/periodical-ahnykx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%a4%a7%e5%bf%97%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%a1%ba%e4%bc%9a%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9e%97%e7%a7%8b%e5%a5%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e8%89%b3%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_nyhjbh201206030.aspx
http://c.wanfangdata.com.cn/periodical-nyhjbh.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e7%ba%a2%e8%8e%89%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e7%a1%8c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%b4%aa%e6%b6%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e6%96%87%e5%ae%97%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_stnyyj201101027.aspx
http://c.wanfangdata.com.cn/periodical-stnyyj.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%a2%81%e6%98%9f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e6%95%8f%e5%84%bf%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%ad%e7%bb%b4%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_kjysh201110097.aspx
http://c.wanfangdata.com.cn/periodical-kjysh.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%a2%e8%be%89%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%b5%e6%89%bf%e6%96%8c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%95%96%e9%bb%8e%e9%91%ab%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_yzdxxb-zr200806019.aspx
http://c.wanfangdata.com.cn/periodical-yzdxxb-zr.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%a1%ba%e4%bc%9a%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%a4%a7%e5%bf%97%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9e%97%e7%a7%8b%e5%a5%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e8%89%b3%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_tryhj201201025.aspx
http://c.wanfangdata.com.cn/periodical-tryhj.aspx
http://c.wanfangdata.com.cn/periodical-tryhj.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e5%93%b2%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e5%81%a5%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%a2%e7%be%8e%e7%87%95%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_scysjs201104012.aspx
http://c.wanfangdata.com.cn/periodical-scysjs.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e7%ba%a2%e8%8e%89%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e6%96%87%e5%ae%97%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e7%a1%8c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%b4%aa%e6%b6%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GAO+Hong-Li%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHOU+Wen-Zong%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Luo%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Hong-Tao%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_stnyyj200803048.aspx
http://d.wanfangdata.com.cn/Periodical_stnyyj200803048.aspx
http://c.wanfangdata.com.cn/periodical-stnyyj.aspx

