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Efficiency of Vermicomposting on Organic—Waste—Mixed Municipal Sludge
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Abstract: The effects of medium stack height and high inoculum density on earthworm’s biomass and efficiency of vermicomposting were in—
vestigated in Eisenia foetida vermicomposting on organic—waste—mixed municipal sludge. Combining medium stack height and earthworm in—
oculum density( mass ratio, worm wet mass/sludge dry mass), six treatments, i.e., 1/10-10 cm, 1/10-15 cm, 1/15-10 cm, 1/15-15 c¢m, 1/20-
10 em and 1/20-15 cm, respectively, were set in the experiment. Resulis showed that, under the same medium stack height, the biomass of
earthworms was negatively correlated with their inoculum density significantly. However, the effect of inoculum density on the efficiency of
vermicomposting was limited. Specifically, there was significant difference in the efficiency of vermicomposting between high—density group
(1/10) and low—density ones (1/15 and 1/20), while insignificant between the latter two groups, 1/15 and 1/20. Under the same inoculum
density, the effect of medium stack height on the efficiency of vermicomposting was insignificant, whereas on the earthworm’s biomass, there
was a critical point of inoculum density(1/15) where the earthworm’s biomass was positively correlated with medium stack height signifi—
cantly, while a lot above or below this density point, medium stack height had no significant effect. In the view of industrial application, there
is a trade—off between the reproductive ability for the earthworm population and the efficiency of vermicomposting, and thereby the inoculum
density of 1/20 and the medium stack height of 15 c¢m are possibly the optimum parameters for the vermicomposting of Eisenia foetida on the
organic—waste—mixed municipal sludge.
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PRI AT L 351 Ak B T SRR 75 VR RO B ST T T KRB Y
AR B SR IX LEBF S T B4R PP AL BRI Y I M 451 ) A2
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1.1 R 5w 4

W A5)  RhSR FE K 57 M 45| ( Eisenia foetida)
P A S 2 i WG B pE A AR . BRI (EKER
83.4% . A LBk 505.6 g-kg' . LA 38.4 g-kg B A
IR F A B AR IR (FKER 74.1% . BA
PLBK 402.1 g-kg™' 2R 9.9 g-kg ) BUA T M R34
b7 BT s TR T5 U8 (B7K 3R 80.5% S A MLk
287.4 g-kg 2R 29.6 g kg AT N YITEAETETS
KAL)

1.2 iR H*E
1.2.1 EEFACEE Behes B AR S

Bt B 2 o B ER 5 R L B YRy R b
2 5mm DT IREHSEH, EFERE. Sibik
ZPBIEEZ 1 em 245 IREYSI% L Biisisle
i PR e E A B SUARHE R S RIE R
3FEYER (TE) HERTTI 70%. &E bk
15% B4k Bi 3% 15% 0 L, SR A REPLIR & 3575
Fo 8T BRGS0 MRS 15 25 B 175 100 %o iz M5 A A 280K

G, AR ERE T 3 RN B =i
o] o A (e B /AR i (T2 ), 43 B 1/10,1/15 F0
1720, HH 1/10 F0 1/20 B2 B 4L AE FR AT RT3 O
5% FP R A8 A - iy e 5] P 7 B ) AN B (AR B HE AE
BRX—XFF &, B 1/10 4, HB A7 (R B HE L
RERERT 120 4 (FLFRREAR S EFEIZEA 7 5
BN EE R 1.59 5/ 1.56 £%) , BARZ ARG
BN (7 J&) /S RESC I 451 500 B A% (Can SR 451 # 3y
AU I BCR AR A BE 1AM 451558 U A 9 i e 51
=R 17 /%) (BFE R E LA REE I (2.02 £%) , L
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79.1% ) FZz wpEE BT ER 43, Heh B A Bkl 2
D PRE TN B M 151 B T S HEAE R TR, N T
ERIEE YRS T R &2 M3 U4 b 45158 B
A7 Es 8], AR S T A A IR A5 R & (F
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Jo SR G Bt R PR S AR 7R S R Hh A TR ) — N
BEER AT, BWER— B2 H 5 7R , M| 52
AR R , B 35 I -5 i s % A T LR A, T
B T4 AR AR, ZE M S| e 2% BN AR, 3
BhR EEERAR, B EE T S i 051 ok A 2 T B
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W HE| A A2 ) TR/, AR FHA K FESE , X
SRS HHE AR R T BT R B R Y R
ANTR X ke 451 AR R AR M, AR ST T 2 Nk
BE .58 10 cm # 15 cm,

AT [R5 B 28 B AL B P8 A
i 6 ML, RN MR S RN, AR
1/10-10 cm 44 .1/10-15 cm 41 .1/15-10 em 4 . 1/15-
15 ecm 26 .1/20-10 cm 2H .1/20-15 cm 2H .,
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| B MBI 0 B MK kS VB AR K 43 PR R (i
H, AHTHAERARYEIE); BT REE S
B BUIBIE . Sh I, g el B A 1 AR AR A
FET SRR E (T ) JE IR0 B DR T M| A= 2
FIHERERLR I R A AR

TRA E R R AR (AL mg-g?-d™)=(IIARYZE
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K H SPSS 13.0 GEit#fF, XAt RdE AT
R J7 25 H1(ANOVA), 7E 95% ) B A5 B T XA [F
AbBE 2 18] ) 22 S HEA T EEB AT o

2 GRESH

2.1 AEEMEEFMERS EXTEE £ Y2 A%

e 7 R ARG R] , & s B A SE T B
%o ARV 453 B AR (7 A A H B E AR EOT
Pri @AY R R . BARBIEER 1, BiEE
B, FESCIG 25 R, S [R) b 4% 4 i 5] A g 0 o B
TARRRERIGK, TnH B iR Ak, B
FEA 2 /Nl B R, DU i 45 3 A B (7
JA) A H B ERABGRA . LR UL, Fi FE M 5] 3% T A%
(7 FB)A B ¥EEASHF N 1/10-10 cm ZH<1/10-
15 cm 2H<1/15-10 em 2H<1/15-15 em 2H<1/20-10 cm
2H<1/20-15 cm 4, 1/10-10 cm 4 M MB3E B 550 (7)E)
1 H B AEBORAE, 2091k 1.735.0.015 4, Tfii 1/20-15
cm ZH i 5| 386 B A5 4 (7 A ) A H S E A BUR R, 49
%% 2.617.0.033 d,

MR BIERI, BT 1/10-10/15 cm FNHLER
AMRE R AN A BE B IR (4718 1.735.1.882 £%)
Ah, HAAL 40 7 NI RER BRI AR R EAY 2.1~2.6 £%,
[E— RS B A, BRT 1/15-10/15 om 7 4[] i 4]
HEEE(T ) HMEGEREAG BEERH, Hib
) 2% FE I (B R0 A 22 s T AH R R =
3ANAFZBEHHR L, A 10 cm HiBRE 15 cm
2 [e) L ke ) 34 B A5 5 (7 JED) A0 H IS BB E R
EMER, B, i EAAR(T7 B H R

1 REEFEEMERS EX RS £ R0

Table 1 Effects of different densities of earthworms and medium stack height on earthworm's biomass

=
HA e ;ﬂg”ﬁg(ﬁi )/gi T W 35138 AR (T ) S 85| H 3 B A Hrd
1/10-10 cm 122.04£14.11 211.74+7.65 1.735+0.059%a 0.015:0.001a
1/10-15 cm 183.06+11.02 344.51+18.66 1.882+0.083a 0.018+0.002a
1/15-10 em 81.36+12.30 173.05+11.21 2.127+0.063b 0.023+0.001b
1/15-15 em 122.04+9.34 283.50+£20.47 2.323+0.089c* 0.027+0.002c*
1/20-10 em 61.02+8.22 150.72+18.75 2.470+0.085¢ 0.030+0.002c
1/20-15 cm 91.53+12.20 239.5321.32 2.617+0.105¢* 0.033+0.003c*

- FRESHERF MR, B RBIRHT ; RS8R & Fon BUE A S R AR B E 2 573 (P>0.05); RS FRARE FR & HEFEER
25 (P<0.05) 5 * FoR RIS R FRHAHBAFE B & 2 57 (P<0.05) s ARSI FRB BB Lo TR
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F ENXMIAL N EET RS, AR EE T, HT
ZHERAL, WAy E FERE T EAMRMEE A
K, T e 45 A B BT B — A & 32 B MR R B R K
RO 5 T AEAE X B BB, B MR AR A1, i 9 A
YRR RAR B R FH BT T B R —
SR EERBRRWIEMEILKR, A, YEET
R 1720 B, b 4851 A A= A7 25 A AT RE LR BIAR K ke,
R, ek i —2 B R B pE we r
A R TR 115 BEEFv B, BT Az
23 [A)BESR AT RERIAFAL TG 5, 2 SR s s B8 il =
JEE AT BB R R el e 5] %) BEFECIR 0 , DA T S 2 16 i He A=
W,

M 1R IEH,1/15-15 cm 405 1/15-10 cm
2H HeR , oM A0 B A R (7 B A B Y B U
BEXE HATES 1/20-10 cm 4 i, H2E BHAR
B3, X HE—25 R, AT LU o Bl R AR
i ] A4 o 28 T AN B 2 S M e 1 A = A K
ik, A5 ,6 N HH, 1/15-15 cm 4 AT HE 2 HE
b 45 e A o B A M B R T R
2.2 AR[EIHEFNEE FEFNHER B B X b 5] HE B S R A9 32 M

RABTRAZRE e & DR E R IHMEAE IR
&2 R SE A R, (B 45 4 i s A 4 % B DA
F T A HERL R BN ], S B0 ) A AR EREE R RIS
GR/NMUEAHIE, AT RES 5 s8] B 5 A5
B ATECEEAT O, AT o 2 5 Wi e 51 ) A 4 RN 255
T M5 K A= ) B 2 55 K H O IR BT SR A LR
B FRRE AR 2R B BOBCR AT RE S P AR BN R, i

| Yo VR 35 G P e A sk e T L TR A R O A R A iR
R 7= ok e AT, ELAREE LR 2, 3K
B , TR A BE R A R A B R s | 26 4 7 S R A HE 7
S B — B, BPEEFR 2 B AR e v
T, BN R) P L BN B B i 51 R A 2 TR Y R A
B, P2 AR R I 2 A N A 2, BARRIER 1/10-
10 cm ZH<1/10-15 cm ZH<1/15-10 cm 41<1/15-15 cm
2H<1/20-10 cm 41<1/20-15 cm 4, (B2, G403
B, R R AL BEZH B i 51 XHR A 2 R A PR R 2 RN
FBRK. 6T, 25 B AH [F{E Mok B[R4 6]
b, IR A B R R A s | 28 A P i R 22 R R
03 MRk A R E 2 B[R4 I bR, B 1710 %%
FEA 5HA 2 MR B E A, HoAth 2 41 H]
B MESARE, BMKTE, B 1/10 Z5EEXTRAY 2
AE ) ER T AR L YR O o i R R 5 e A
R HA L B eI AE B R 2 AN, Hiopth 4 4>
ARNEFH LR B EER.

I IRBHE TR , Q0 SR B i | IR A FE
HIRERRREE, IMEIS] A9 B hh 2 B B ORIFAE 1/15 &2
A BRI A B R s i, A
7 P B £ B, 2 R B 2 [B) A HEAE 8, 15 em
MR AT BE R R 2 2, Bk 1/15-15 ecm 41t
1/15-10 cm 20 Y BHE 2 iR PR S R 25 ) 60%(1.6

1%)o
3 itig

FEF FH 51 S AE AL BRI AR5 PR RYLE 7= SE B,
PPN J7 TR 2R . — R YERF ] B SR REAYE
S P TR AE B R R, T3 — 1 T2 i 5] A 34 A
RO T 5 2 7E SE B 51 A2 0 S R T P o 2
BRI AR, I, X ESRA R A E
Xtz B0, BAARSR UL, AR AR R M| A= B R
IR, Wb 4 B A RE K R, 2 M) o BE AN RE K
6%, (BN AR , A7 2 8] A SERE AL S S A, )z

R 2 AFEHEFE EHERE E LSRR R KR

Table 2 Effects of different densities of earthworms and medium stack height on efficiency of vermicomposting

45 BARFERE R B RO Eme 4 PV B SR g
1/10-10 cm 7.162+0.462 875.8+12.0a 4.155+0.167 508.1+6.8a
1/10-15 cm 11.361+0.515 879.2+14.4a 6.591+0.206 509.9+7.6a
1/15-10 cm 5.595+0.489 897.7£13.7b 3.252+0.188 521.8+7.1b
1/15-15 cm 8.955+0.547 901.3+16.3b 5.201+0.244 523.5+8.1b
1/20-10 cm 4.710£0.569 907.9+18.7b 2.741+0.209 528.3+8.9b
1/20-15 cm 7.370+0.457 908.6+12.4b 4.272+0.201 528.7+6.3b
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FE TR A SR v B UL DA e 051 A B A A B AR R A iR
171 B bR W9 23 [RI GNTR ) £ B SHe 5% i ke 0631 Ay A= e
B M, AR B SRR B, X e 5
H % B3R 7 SCBLRE S A B R T 1 ¥ A TR
FRSZIR , T X B4 R RE 7 S B4 52 T ke 051 A g B Ay 1
AR DL B e 5] o B 5 R O T AR R

ARMWFFT R EE SRR, 75T 2 Bk 151 A A 3 ML,
PARAFIART VR A B TR 115 e
JEH 15 em B} BERSAE BT SRS A1 N (7 J& ) A Y &
AR , I Bt 4 A v A 3 AR R A ) B AR ARG
WERERR . B H AT L, BB & BN 2 R e
AT, T A 5T Topk 67 SCHR E A . 7 SR
IR GBI AR L, S BISCRRIRE KRR
115 X — R B BAR LS, (HIR R e Hofth 2
MIRFFT AR, BONARI 2 DA & LA e Fh s
X — HUAE 2 Fifi B 5 R A R T b 7 LA B e 051 A= 4
BB K A AR A (B IG S5 TR A, 452 i 5] 2
4y RIZEALE] 1/23~1/26 22 [ ) ; i HoAfth 2 5 050 2 DA
i IR0 Ry g B T LR MRS AR R A
BWESTR, T IRl 2 S R 0% T A AT e 5] A4 A e
HUFE , S2BR Y e 5| 2 BN S B WK, He an s e S
K, 100 g( )Pt E:Rl 8 505 T Bk sl 2
FERFP R, EENRIRA SR, MElA Y] AE]
3.3~5.8 g+ 100 g Hpkt, BIR & ek 1/30~1/17,

2% 3O P B B A Sk i B P B A 53 Ah— A
JRPR R, X — B A P L B R A 5 i, th Hh R
R HPEH, B A H BT M A ) B A R R BT
R T LA 2 70 5 R A o ke 051 38 1) R AR
il A A1 P 2

4 it

(D)ZE3eRl i BEAR R i, i 451 3% B A %0 (7 &) Fn
H S E ROy S MG A 2 B AR R R 5
T FE 4 BEAH R At , Sk Ry R Ko i 5] A= 49y 8 A 3 i T
REAFE— 40 B 5 (1/15), 78 M2 B2 MO, M
R RS AR Y B AR AR, BIEMKKR,

W E L ES LT HeRhm E A B E

(2) B B BRI ) oy B o , B BRI P
BAAN B R ) B S X TR A B R R AR B RR R, 7 A A ke
WIZE AN RE . B B A R, khE R A
L [ o ot R SR TS| A P R ) S RS SB35 R
MRS, 1/10 %5 A MR R R B E /N T 1/15 4
120 4, T/ AR LA 22 R A2 S

() =AML R B AR BE 25625 TRobi M) 4R 5 b B
AT PR ROR LA SR A 15 TR A AR AL 3R X 7 A
HE, I T2 PR A A VLB R IR A R4S R A BedE
BeFp g BN 115, RS N 15 em,
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