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Effects of Mixture Ratios of Cow Manure and Rice Hull on the
‘Growth of Earthworm (FEisenia Foetida) and Cast Production

Jun, Ha-Joon + Hwangbo, Soon - Jo, lk-Hwan

This study was conducted to develope efficient vermicomposting using of different
mixture ratios of cow manure and rice hull by feeding these to earthworm and
then by studying the growth and reproductive efficiency of earthworm, and the
chemical composition of worm cast and its production. The results are summarized
as follows. C/N ratio of feed was 20.43~31.16 and it increased according to the
higher proportion of rice hull, and survival of earthworm was 97.6~98.4%. Number
of young worms were significantly higher in 10~40% addition of rice hull(number
of 824~844) than number of 769 of real cow manure treatment(P<0.05). Fresh
weight of young worms was 8.00~11.8g and it was significantly higher in 40%
addition of rice hull than for other treatments(P<0.05). The cast production of
earthworm was significantly lower in the 40% addition of rice hull than for other
treatments(P<0.05). But digested matters were showed in the tendency of becoming
higher in the 40% addition of rice hull than in 10~30% addition of that. C/N ratio
of worm cast was significantly higher in 40% addition of rice hull than for other
treatments(P<0.05). Heavy metal concentrations of worm cast were showed in the
tendency of becoming lower in the 40% addition of rice hull than in 10~30%
addition of that,
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o AE T S8 tEo] F4bsUle] FEHE 713 2 H9s HEM 1S B
dAZo] 43 Freta ol 715 B9 A dig @Alo]l ARz ok

HZ FELL Ue 71EEY AMHPEL 71E5EE A7) Holg o] g YETH
#2] WU vermicomposting 2 2, o= 7tEHEE F43] AA3 A £ 3, 4HY HF
o B4 3 BYA MAES ZAAZ B ofYE(RE F, 1996; Lo} Liao, 1993) A&l A4
ol AUHE AYole 7159 FEA ABAULE o]& JMAV} gon AFo) BY =
d ES NFAS FER o]go] bedtth(AA =, 1995; Hilton, 1983).

a8y 7SR dgo] B3 o|3EE Aol AHol A& dzdA Ea AU
SEE F50] o|RAAA gRe A AYo] Yol R a8EE s

Ho| Ho|Z o] &3}7] YMM & bulking agent T2 H713te] 7SR FE F5e)
BH 3l o5tz Ade] JMAle] dasit

T Fo A EE&HQ vermicompostingE $13 7SR o|F8HE AA AMd tiF
dFe 2L FYPHT YA AL, 7tEEd FF 57 22 bulking agent 5 H71E
735 o133td Aggdol MAE AFole] HESIH F4o] P AFo| P YA
Fe Foldtn R uprt JTHEES} 2, 2005) .

A B dFE 1SR Hulsle] duldo g o]4HT Qe FAE FEEUE S8
3 ERT oS AYo] Hol7 0] f3tdo, o]Eo] XHole AT 4], A Po| £YP A
A} 315ty A v AE TS HEF O EMN vermicompostingS ©) €% JtEEO A
A A2 {F71/A873 AA el 71 az AAHAD
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B2 Ao A s A AHol2 HEFU &5 A Yol(Eisenia foetida)E A-&31HTH F
AN EE dTFHER 74 FRAA AR vS3RA g4 23T wrt EFHA g
EF S AESET, $AE dFdsty RE55R3dA £33 B E ¢33 £45=
FgellA wYA AL ol 83U &R} A EFuEL Huo HZ ZHz} 100+0,
90+10, 80+20, 70+30, 60%+40%2] 5FF O 2 ko] 20x20x26cm 7] 9] AFSAFA o] AF O
2 Zt7} 15008 3 & F AAFol FAE A o] 25ulE]E AFS G At WAYSke A2
T sHEEo 2 Qo] wiXgte] 70Ut AT

ZANGE AEE, AT, BES, BEF, 45 ¥ AAFE ZAT F AL
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9] YPEL AXIIUAA 60T, 48X AxF R Ho] EPAF(<2mm)T o F

S SA3AT W A 7o] ol o]5EH 24 & EAH H}= Table 13 2rh

F TYEL 0T oNA AT AXT F ST AEFLE Y3, AEES 550TC Y 3
g 2olA 3AZ B2 F 3L TFE(VS) T TYEEFES)Y g FIAT

Table 1. The physico-chemical characteristics of mixtures of cow manure and rice hull
pefore the experiment.

Items Moisture | TOtl | Volatile | Fixed Total B2
‘Z%) solid solid solid | nitrogen | C/N ratio | pHL. f.(cr
Treatments' (%) (%) (%) (%)

CM 712 28.8 60.67 39.33 1.65 20.43 7.71 0.64
CRH10 70.2 29.8 63.10 36.90 1.36 25.78 7.64 0.60
CRH20 70.6 29.4 65.73 34.27 1.26 28.98 7.59 0.59
CRH30 68.6 31.4 66.19 33.81 1.23 29.90 7.48 045
CRH40 71.0 29.0 68.42 31.58 122 31.16 7.46 0.27

'CM : Cow manure 100%,

CRHI10 : Cow manure 90%trice hull 10%, CRH20 : Cow manure 80%+rice hull 20%,
CRH30 : Cow manure 70%+trice hull 30%, CRH40 : Cow manure 60%+rice hull 40%
’EC : Electrolytic conductivity :

% F4a FFHIN)L Kjeldah'H(AOAC. 1990)2.2 T3AT F ©4& FFL (100-ash%)
1.8¢] F2]dl] 2]F} California Univ., Berkeley method(1953)& A-§-35on @@L & o
237§ da FF) vle2 Tk pst A7 WEEE pH meters} EC meter®
3P on APGo] £HY 333 B PHL ESIFEY(ETA, 1988) &3+

F54%E Nahm(1992)9] 4 o] #3149 Cd, Cr, Cu, Pb2 YAFFEFZ=A (Ato-
mic absorption spectrophotography, AAS, Varian, SpectrAA-200HT, USA)E 43t H 1, As9}
Hge = A% E2t&2v 9A-F3133 =4 (Inductively Coupled Plasma Atomic Emission
Spectrometer, ICP-AES, Varian, Liberty-series 1I, USA)Z #4390, Hg= B8 A RollA
Z&o] HA ¢ko} Tableo| A A1)t

£ 439 da= SAS package program e o835 3, A8] B F2lA AL Duncan’s
multiple range test(5% )l 234t}
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SEo FA EFFFol AFol9 YEESR), AAF L FALM)) vXs IFL
Table 29} 2t}

AF7IE FY HEESR)L T/ L Wl 97.6~984% 2 EfFE WE #
23218 S I 5 e =

A MAAG Ha AT 200~224mg2§ TS & 59§ zho)7) JAHA
whou Ay F5 N9 HE AAFL 234-249mg O 2 FA L EFSFFo] EETE
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Table 2. The growth of earthworm(£isenia foetida) according to mixture ratios of cow
manure and rice hull.

Items Survival rate Fresh weight of adult worm R
Treatments' (o) Initial(g) Final(g)

CM 98.4+2.19 0.200+0.001 0.237+0.014 0.010£0.050
CRH10 97.6+3.58 0.224+0.015 0.241+0.018 0.010+0.010
CRH20 98.4+2.19 0.219+0.023 0.234+0.008 0.009+0.017
CRH30 98.4+2.19 0.217+0.015 0.249+0.014 0.01940.004
CRHA40 98.442.19 0.217+0.021 0.249+0.023 0.018+0.004

‘CM : Cow manure 100%,

CRHI10 : Cow manure 90%+rice hull 10%, CRH20 : Cow manure 80%-+rice hull 20%,
CRH30 : Cow manure 70%+trice hull 30%, CRH40 : Cow manure 60%trice hull 40%
IR : Increasing rate of adult worms :
[(weight of worm at final - weight of worm at initial)/t,-t;](mg)

Aol HEH F4d oA FRIA AL AL AT o] Yol o]F3tA 4

o2, o|3lErE ez pHe @A Lol 8T a1o 2 ZLST QlTH(Neuhauser 5 -
1984; 3R 5 2003). Y¥HFH o2 x|go] Ho|Z ¢gk-& pHE 5.0~9.0(Edwards, 1988)°]1% &
&L 257 F (0], 1995)% 15~302] HH(EPA, 1980)7}F a@#—iﬁgi g A e, B 4
oA APl Hol2 pHE 7.46~7.719] HHE °]F HARQFF &AL Holo] BAL
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T 2043~31.162.2 HAA FFo|ATHTable 1).
olz|3t HolzAolA AAHIE B A7 T APole HELE(SR)S 97.6~98.4%
2 B2E AT A e, A"l Holg olgsty o] APo] AT T
2209¢ dFsn Aok =7, T A U4 FAFR)S &F FET(0.010mg) BT}
PA EFTAA (0.009~0.019mg) ¥ AFLE Ueht, S8 S TR W FAF
o] Tt B9l Y33 X, 2005), o)= FAL Ejto] 7o) Yol £
A& FFANA Aol B{E £ AFe A

2. Agol FAell 2= 4%
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SR YA EFFF] AHol AAF, AAF, dAF D dFol niA
Table 33 2t}

AAENY)E GAH EFTOA 824-844u}E] 2 &5 SR 769vtE] Ko}k KsA &
Ron AAFWY)E A EdFEe] 5445 ¥4 VYehY &5 $&7F 29 94 20~
40% EFT7} 10.87~11.80g 2.2 Fr2J3HA] E}THP<0.05).

Table 3. The reproductive efficiency of earthworm(Eisenia foetida) according to mixture
ratios of cow manure and rice hull,

Items Young earthworms Cocoons
Treatments' Number Weight(g) Number Weight(g)
M 769.0+£32.97b 8.00+0.80c 7.0+1.22a 0.070+0.012a
CRH10 824.0+15.60a 8.72+0.28¢ 3.8+2.3% 0.038+0.024b
CRH20 833.4+21.70a 10.87+0.76b 5.4+1.14ab 0.05240.011ab
CRH30 836.0+32.08a 11.01+0.35ab 4.4+1.34b 0.046+0.011b
CRH40 844.6+22.40a 11.80+0.71a 3.6+1.52b 0.036+0.015b

'CM : Cow manure 100%,
CRH10 : Cow manure 90%+rice hull 10%, CRH20 : Cow manure 80%trice hull 20%,
CRH30 : Cow manure 70%+rice hull 30%, CRH40 : Cow manure 60%+rice hull 40%
“*Mean in the same columns with different superscripts differ(P<0.05).

GEFNC)Y GEFWONAME A EFTIE 4 3.6~54709 38~52mge] HHE &
& BT 742 7709 70mg Buhs w2 Aol
B A PolA FAEL R A o] A

£ 824-s44mte) 2 UEh), BUEY
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HollA o] A7) 843~927utEl Tk RS 2(2005)9] Hiiel HWA, A FHL AR
58 BPAT $2ol bulking agent EFFF0] B W) AAFT FUMATE AFHE @
A8k ot

ols} e AdEs Yol o] F& Ao FAELE B F4 A S| F4HIL, Hol
Zzo] Y& AEs FHREELE Yoy FASES WAL & o] F(1993)9 st
N F$, B AYNAE FAERTF €5 BT Bo F9sHA AFolY F4o] %
U A Holzo] FFHUY Wil AgdT

3. o] £ B uX = 9T

SEo A EFFFEo] NHo] EH AAHCW), £3FHDM) B FEFHRM)ol 7R

= 9L Table 49} 2t}

A Fo] By YAFHCW) S A EFT7 99.2~189.2g2) W E 4A EFFFo| BE&F
E FoA FolA FA 40% EFTT 78 REATHP<0.05).

Holo] A3FHDM)L &5 LRI 93.8g, 44 EFT7T 103.8~112.6g0 HAZ IA
EgH|go] BEFE AstFo| A YERov 94 vehtA ¥sin

Hol9 FAFRM)L &4 FET7} 1752822 /M E41 944 EFFE 127.2~160g
o] ¥9E gA EFFUAME $A EFFE 2E454E EA JEHFTHP<0.05).

Table 4. The cast production of earthworm(£isenia foetida) according to mixture ratios of
cow manure and rich hull.

Treatments' fems W DM RM
CM 163.0+10.4ab 93.842.0 175.2+£9.8a
CRHI0 189.2+6.8a 104.2+10.9 127.2+23.5¢
CRH20 170.6+22.3ab 103.8+30.5 133.8+15.2bc
CRH30 149.628.1b 107.8+11.7 160.0+24.4ab
CRH40 99.2+46.5¢ 112.6+54.7 153.6+28.6abc

'CM : Cow manure 100%,

CRH10 : Cow manure 90%+rice hull 10%, CRH20 : Cow manure 80%rice hull 20%,
CRH30 : Cow manure 70%+rice hull 30%, CRH40 : Cow manure 60%rice hull 40%,
CW : dry weight of worm cast(g, <2.0mm), DM : digested matter(g)

RM : residual matter(g, >2.0mm)

"“Mean in the same columns with different superscripts differ(P<0.05).
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€42 vermicomposting®ll AAAA F27 8L AFole] HKE s FEF AAZE
ZEo] ZAALL Fol1 FASEE w2 st A o] EHo AL

Zojthe] T 1992; ©] T 1993).
A /‘l‘ﬁﬂl’ﬂ FAER 7 LT E 433 Ho| A A 54 ELL
ol oV, BEPYAEL Fo51A BolX I Hole) ZAFL ol WE FolAE
& JeERYT olE Hoje A3 FAE YeRd vhe} o] Holo] AHF As Hop=
$A WelHrt 257 o2 E 748 AWIHA dEEHo HuSe & F43} XY
oo &g A3 eko] Wgty] WEoln Ba=E A ¥ AL bulking agentZH A E-E2 7}
B0l AT AtmEH.

o]

4. A PGol Bl 3 =4

SBo 9A TPFFol Aol EYY 3 =4 F AVIEOM) ¥F, F B(T0)
% F AXTN) 8%, 2@, pH 2 ANNAZEEC)] PIXE FFL Table 59 2.

A go] Y #7|EOMF F ©A(TC) FFS & 52.3~59.605 29~33.16%2] H
2 974 &£ ESTE oA 9A 40% EXRTF MR =R &5 €TV VR
I TH(P<0.05).
Z AATN) FFL 1.36~1.53%2] HAZ FA EFF-Eo] 2255
SHA (C/N)2 19.20~24.41%2] HHZ FA EFFEI

gol

TFE W2 o] Vet
FolA %A 40% &7

o A2
:rr.e‘l"

Table 5. Chemical analysis data of worm casts according to mixture ratios of cow manure

and rice hull.
. . 2
m m(?art%;r(lz/co) Total( ‘;)e)lrbon Total((t)z;rogen C/N ratio pH (dSE.Cm")
CM 52.30+2.9b | 29.0042.20b | 1.51+0.02 | 19.20+1.19b | 7.28+0.08a | 0.843+0.13%a
CRHI10 52.80+1.0b |29.30+0.95ab| 1.53:0.10 | 19.25%1.79b | 6.99+0.05b | 0.646+0.040b
CRH20 54.75+2.2ab | 30.41+2.67ab | 1.5120.17 | 20.28+2.50b | 6.98+0.06b | 0.614+0.023b
CRH30 56.30+1.8ab | 31.26+2.58ab | 1.48+0.08 | 21.11£0.50b | 6.93+0.03b | 0.563+0.044b
CRH40 59.60+4.0a | 33.16+0.91a | 1.36+0.05 | 2441+127a | 6.74+0.05c | 0.552+0.035b

'CM : Cow manure 100%,
CRH10 : Cow manure 90%-+rice hull 10%, CRH20 : Cow manure 80%trice hull 20%,
CRH30 : Cow manure 70%+rice hull 30%, CRH40 . Cow manure 60%-rice hull 40%

’EC : Electrolytic conductivity

*“Mean in the same columns with different superscripts differ(P<0.05).
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T7F 2441%E T8 FET {Fo3HA E%THP<0.05).

pHS} AZ|AEEE Z+2} 6.74~7.287 0.552~0.843dS - m'¢) M2 $A TF45ZF0] &
FE Dol AFE BYon &4 $ETE 47 7285 0.843dS - m' 02 Fo8HAl &
Sk h(P<0.05).

Vermicomposting®l] 2|3l A4td A #o] £ AFo] AA W 233HA wAYEL
o2 Holo YAFE g oaEy 44E& vehy 83 F2E AT EE H
o] o] B £4E MAAIE Ayt At was EYCE 48 A EY )
FAet 7138 vE AU E f8A0] o 4eA 9 thSyers 5 1979; Lee 1983).

53], & A o) e 5HL RE FolA f7]1E o] 52.3~59.6%°1,
A A FFL 1.36~1.53%, &L 19.2~2441%2] HIE Jehlo] v|gZAFH B
AE R F ENY 2 2T FFIIAT(EEAEA, 2002).

5. Age] 1ol FE& FF

el 8A E¥rEel APl £HY FEE F ¥IA(AS), FHEE(CA), IF(Cr), T
(Cu) R d(Pb) FFell "= L Table 65} 2Tt

AsHEFS EA E77) 0-8.6ppmeE &7 TET9 36.55ppm ETh {23 A ©tn
(P<0.05), Cd &ZF2 A EFFEo] BE&TE Yozt

Cr, Cu 3 Pb &F2 4A EF771 247} 9.65~18.50, 5.35~17.55 R 2.50~16.25ppm 22 &=

Table 6. Heavy metal concentrations of worm casts according to mixture ratios of cow
manure and rice hull.

ITtems Heavy metal(ppm)
Treatments' As Cd Cr Cu Pb
CM 36.55+0.77a 1.45+0.21b 19.40+1.27 16.40+1.56 13.2543.75
CRH10 8.60+1.70b 3.40+0.57a 18.50+2.82 17.55+2.76 16.25+22.98
CRH20 3.45:0.91c 1.300.28b 16.90+16.83 14.50+9.90 7.50£10.61
CRH30 2.70+0.42c 0.80+0.14b 17.75+3.88 9.05+1.62 13.75+5.30
CRH40 0.00+0.00d 0.70+0.28b 9.65+4.73 5.3542.61 2.50+3.53

'CM : Cow manure 100%,

CRH10 : Cow manure 90%trice hull 10%, CRH20 : Cow manure 80%+rice hull 20%,
CRH30 : Cow manure 70%trice hull 30%, CRH40 : Cow manure 60%+rice hull 40%
““Mean in the same columns with different superscripts differ(P<0.05).
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9.4, 1649 13.25ppm BTt W& FFo|en] A EFTAME 4A EF
TF WolA & A&l
H2 EYNFAY f71F vE YH 2 EY F/UR DT FE Auje} E
HAE Slste] APo] £H <AL H7ph $AAHo ofF 7t $-2uvet vlg
3R EY RAE ¥R F HY W 7 T e FREES HHZFL As 50ppm, Cd
Sppm, Cr 300ppm, Hg 2ppm, Cu 300ppm, Pb 150ppm o E A= o] i), & AgHA A
A Aol BYL BT FEAE dA ¥ A2 YeY EY MFAS /71E vz
AL 2H @Al FEI] FRHAUTUI ALRH

olge] AidA & w, $A EFTEE 2T +EE APl Hol2 o] &P e H
GA EFFE BETE AHolY AXH F4 o FHH +E9 EEAU vermicom-
postingS 7ItHE & UATH =§ AFol7t vidE S 712 vE AYeE 85
A&7Ved A8 $4E A st 43 A B A Z1E ALg Alsdn

o
-
ey

Ny =2

B ARdME S8 $AY EFFES 28t AFo] Hol2 o] 83U & u, A
o] AL} Fale MA= YFFH Aol £ ANF R 33F 24E& 2ARA 29
A& Q Vermicomposting®] 712AEE o] 83t AASTY. 1 AHE Q%3H T3
7 2

Holo] @AEL 2043~31.1622 A EFFE] S e eduE wolxon
AY717 B¢ A Holo] FFELL 97.6~98.4%2 YENGTE AR GAET T 824~844
2 ¢F ST 76ontel Btk fodtAl EA UERSTHP<0.05). 4HAES 8.00~11.80g
o2 FA TFHFEC] BETE FAM BobA A 40% EFTIF 7 EhTHP<0.05).
Aol B FA EFFEo] &4 E WA UgRon £5FL o9s WY
A EFFFO) FETE 52 AFoIUth £ ©#HEL A ERFFEC] 5254E
EolH A 40% LTV G FEO FoAsHl E4ThP<0.05). TS FFS A &

ool BE4E WOl Agolerh

[=EdY 12006 10. 25. HAF=EFHTY 2006, 12. 5.]
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