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Effects of Mixture Ratios of Cow Manure and Sawdust on the
Growth of Earthworm(ZEisenia foetida) and Cast Production

Hwangbo, Soon - Jo, lk-Hwan

This study was conducted to develope efficient vermicomposting using of different
mixture ratios of cow manurc and sawdust 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 20.43~45.20 and it increased according to the
higher proportion of sawdust, and survival of earthworm was 97.6~100%. Number
of young worms were significantly higher in 30 and 40% addition of sawdust
(number of 899.6 and 927.8) than number of 769 of real cow manure treatment
(P<0.05). Fresh weight of young worms was 8.00~14.35g and it was significantly
higher in 40% addition of sawdust than other treatments(P<0.05). The cast
production of earthworm was showed in the tendency of becoming lower in the
40% addition of sawdust than in 10~30% addition of that, but digested matters
were significantly higher in 10~40% addition of sawdust than real cow manure
treatment(P<0.05).
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= 713t 2 AdE =AM 7t B S Fol 843 FUkskal o A3 - 843
o2 g BAE o] AFRA J1F Exd A dd #Ae] AR ot

7MERe HEle HE, TE e ARR 4710 AFS F 4714 BEE FFA 9
AE3tE Zo] Ukl whHoltiSchechtner F, 1980). 1} o) 2E =83} A7to)
gasty darvl FE3] o] oA &kS A AFH7F Asi =3 HFE)7r ojd 1 7
ok A% WE HA HHF Astee 2ol He F oY 71X EAHe 4.

3 71E2EL A Ygo] YolZ o] &= AEEE WHQ vermicomposting 2 & 7
S 23 Fale] dAol A9 glm WAt siFe] T L HAY uAES FAAY B
ol EHZ B, 1996; Lo} Liao, 1993) Me|AA Fol A= e AHole 71&FY FEA A
FAYL R olf 7IX7} or XHPo] BY T3 EU NFAL} FER o]fo] Jhedith
(A3} %, 1995; Hilton, 1983).

a8 SRS gol 3 o3Ey AAol AFelY A& FEEA RsAY
FES Rgo] o) FojAA e Ao AYo] Hol2e FHA st} 12 EE JMEE
& A7o] Bolg o0]83}7] YA bulking agent 5& HUIste] spERQ £E F49
T gx F o35y 444 Aol d.3it

metA B AFE JHEE] gHlgle] Ak oz ol&HT Qe FHE FEUE ¢
7 EF3 b A Fo] Hol|R o] &3l olFo] X Fole] A F4, A Po] B *3
2k} 318hA Ao PiX = FFS HEF2EZHN vermicompostingS ©] &8 7tEES &
ARl Ael2 R{71/A87 A Yol 7otz AAIH A

I. 23 o iy

B Ao o] 88 FA Aols GEZFYU 7Y A™ol|(Eisenia foetida)E AH-83HTH.
FTAANFE dFEn H& s34 AL Hl FQA a9 AT 27t EFEHA &
S &F SR A Z2F o2 ASEE FEE o183 8 B EFvEL
s)o] vlg Z}zZ} 10040, 90+10, 80+20, 70+30, 60%+40%2] 55F .2 e 20x20x26cm 27)
9] AgAAtel] AF o2 2k} 1500g8 TS F AAFo] FA A Fo) 25utElE AR
Aol }ALSt Mg 7 seEo 2 glo) wiX| st 70Uzt ARSI AT

ZAN &L 2L, SAFE, GEF, GEF, AAF R AAFE AR F ARG
o] IYEL AZ7INA 60T, 4843 AZR3t] A o] £ 3* FH(<2mm) T} A F(>2
mm)E ZA3ATE W A Po] ol oA =AHE 4 é#‘ Table 13} 2t}

% TYHEL 60TolA 4841 A2e T AT AEFLE 33, DES 55T 3
2oA 3N HS £ 3N 23RS 2 2 EEFES)Y e FIAch
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Table 1. The physico-chemical characteristics of mixtures of cow manure and sawdust
before the experiment.

Moisture Total Volatile Fixed Total EC?
Treatments' %) solid solid solid nitrogen | C/N ratio pH (mS/cm)
’ (%) (%) %) (%) "

CM 71.2 28.8 60.67 39.33 1.65 20.43 7.71 0.64
CSD10 71.0 29 68.25 31.75 1.25 30.34 7.48 0.57
CSD20 69.7 303 73.05 26.95 1.07 37.34 7.37 0.52
CSD30 71.2 28.8 75.52 24.48 0.97 4371 7.41 0.48
CSD40 69.7 303 77.28 22.72 0.95 45.20 7.42 0.19

'CM : Cow manure 100%,

CSD10 : Cow manure 90%+sawdust 10%, CSD20 : Cow manure 80%+sawdust 20%
CSD30 : Cow manure 70%t+sawdust 30%, CSD40 : Cow manure 60%+sawdust 40%
2EC : Electrolytic conductivity

ZF A2 FHIN)S Kjeldahl'B(AOAC. 1990)2.2 T3 F B4 FFL (100-ash%)/
1.89] F4Joll 9J3F California Univ., Berkeley method(1953)2 Al&3ton] g3 &L F &
28%9 F A4 FF] HEE F3H T pHY A7 HEEE pH meter®} EC meter® &
AatRoen A Po) P 5y B4 HE ESSISHEAE(ERA, 1988)0) &3t Th

F24-S Nahm(1992)2} ¥4 ol &3] Cd, Cr, Cu, Pb2 YAFZEZZ =Al(Atomic
absorption spectrophotography, AAS, Varian, SpectrAA-200HT, USA)E #2413} 1, As¢t Hg
= A= 2% Sg=v 94xF3E233 S Al(Inductively Coupled Plasma Atomic Emission
Spectrometer, ICP-AES, Varian, Liberty-series 1, USA)2 #43¥ o} Hge EE A BA
A%&o] HA ot Tablesl A A&,

B Age Axes B 439 A= SAS package programe ©]-8-3tg 1, el AL
o4 742 Duncan's multiple range test(5% <)ol 23t

mZ =

1. Aol Afoll mX &= FF

Lol HyF £3o) XFole) HEE(SR), AAF B ZH LR A= JFS 2AE
ZA 7= Table 29 2t}
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Table 2. The growth of earthworm(£isenia foetida) according to mixture ratios of cow
manure and sawdust,

Fresh weight of adult worm
Treatments' Survival rate(%) IR?
Initial(g) Final(g)

CM 98.4+2.19 0.200+0.001 0.237+0.014b 0.010+0.050c
CSDI10 97.6+3.58 0.200+0.000 0.246+0.035b 0.016+0.019bc
CSD20 100.0+0.00 0.180+0.045 0.266+0.017ab 0.02540.017abc
CSD30 100.0+0.00 0.200+0.000 0.296+0.015a 0.044+0.009a

- CSD40 100.0£0.00 0.200+0.000 0.28840.031a 0.03640.024ab

'CM : Cow manure 100%, )
CSD10 : Cow manure 90%+sawdust 10%, CSD20 : Cow manure 80%+sawdust 20%
CSD30 : Cow manure 70%+sawdust 30%, CSD40 : Cow manure 60%+sawdust 40%

IR : Increasing rate of adult worms
[(weight of worm at final - weight of worm at initial)/t2-t1](mg)
" Mean in the same columns with different superscripts differ(P<0.05).

AT 59 YEECRS T & Wt 97.6~100%2 E§Fu&2] ol B &
oJgt #o)7} AAHHA ekgtrt

AY AN BF AAFE 180~200mg o2 EFH S B FoF =ol7} AR
Aot Ay F7 Al HF AAFL 237-296mgl 2 Fitel T Hlgo] BLFE &
Al Jehd F9 303 40% S/ 47 2967 288mg o2 M A e THP<0.05).
=AY 73T F9 FAFRE FHY EF vEo] &2 wA e B9 303
40% EFTFANA 2+ 0.0442) 0.036mgo 2 T2 X TFET F8A FUATHP<0.05).

2. Aol FAdl wAE g

of hE AYolo] WAL, UAF, WAF R FFE 24T Aot

AN

TESG BN R
= Table 33} 2.

AAFENY)E S-S ETF FolA 843~928ut 2 = BT 769718 B}k £-2)3)
A BRer AAF(WY)E B EF &0 5255 A4 JER S5 20-40% ST
7t 13.68~14.35g 22 Fol3tAl F}THP<0.05).

GELFNC)S GEF(WO)E B4 20~40% E377F 27} 17~21.6711¢9) 0.18~0.22g0. 2 &
T SETF 719 0.07gR T -2 3HA EUTHP<0.05).
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Table 3. The reproductive efficiency of earthworm(Eisenia foetiga) according to mixture

ratios of cow manure and sawdust.

Young earthworms Cocoons
Treatments'
Number Weight(g) Number Weight(g)
M 769.04+32.97d 8.00+0.80¢ 7.0£1.22b 0.070+0.012b
CSD10 843.0+29.14¢c 10.55+0.77b 3.6%1.95b 0.036+0.019b
CSD20 880.0+16.14b 13.68+0.81a 19.6+8.08a 0.180+0.084a
CSD30 899.6+15.98ab 13.81%1.15a 17.0+3.39a 0.160+0.042a
CSD40 927.8+7.26a 14.35+0.63a 21.6+3.05a 0.220+0.045a

'CM : Cow manure 100%,
CSD10 : Cow manure 90%+sawdust 10%, CSD20 : Cow manure 80%+sawdust 20%
CSD30 : Cow manure 70%+sawdust 30%, CSD40 : Cow manure 60%+sawdust 40%
™ Mean in the same columns with different superscripts differ(P<0.05).

3. Ago] £ Al vlX & 4

FESF T EF 72 08 AP EHY YAHCW), £3FDM) B IEFRM)

£ ZARE A= Table 48} Zo}

Table 4. The cast production of earthworm(£isenia foetida) according to mixture ratios of

cow manure and sawdust,

Treatments' cw DM RM
CM 163.0£10.4c 93.8+2.0c 175.2+9.8a
CSD10 183.4+12.4a 111.4+7.9b 140.2+4.6a
CSD20 193.6+11.4a 121.0+10.9b 86.8+30.3b
CSD30 180.0+14.6ab 120.0+13.3b 66.4+35.7b
CSD40 166.0+4.4bc 135.1+4.7a 69.8+47.9b

'CM : Cow manure 100%,
CSD10 : Cow manure 90%-+sawdust 10%, CSD20 : Cow manure 80%-+sawdust 20%,
CSD30 : Cow manure 70%+sawdust 30%, CSD40 : Cow manure 60%+sawdust 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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Aol £y g4

FHCW)2 &

HEE 2%

W ERTU 166~193.6g9 HAE 7 +ET9 163g

B} 9oty 59 EFTFHAAE B4 0% ST 79 166g BTt g 10~30% EF
& 7} 180~193.6g2 2 #-28HAl T UTHP<0.05).

Holo] A3tFDM)S S 40% EFTIF 135.1g0 2 M UT Y EF vgol @
&4 SETI}L 93.8g 22 7P FUTHP<0.05).

obgol e} W3k ol
Holo) FYFRME &5 +
o W= Y EF 520 B

4. Aol &

Ei

D LEEY

R B EF wEel AWl £ A =
T, T AN FF, @@V, pH % AVAES
Table 59 2Tt

Table 5. Chemical analysis

and sawdust,

ZA =

0’6“IT7

1E(OM) &

E77F 1752822 748 33 4 EFRTE 69.8~140.2¢
S4E WA e THP<0.05).

F F BA(TC)
(EC)l mIA= S 2AT AFe

data of worm casts according to mixture ratios of cow manure

Treatments' mg:{i?n(i;l ) Total((;) z)arbon Total (;i);rogen C/N ratio pH (m};(/:zm)
CM 52.30429d | 29.004#2.2d | 1.5140.02a | 19.20+1.19d | 7.28+1.08a | 0.843+0.139a
CSD10 57.30+£1.7c | 31.84+1.4cd | 1.4620.03ab | 21.81%0.5d 6.92+).03b | 0.621+0.122b
CSD20 62.71£2.5b | 34.84+1.3bc | 1.3240.03bc | 26.39+0.73¢c | 6.84+1.08b | 0.350+0.127¢
CSD30 66.2042.22b | 36.78+2.6b 1.1740.11¢ | 31.55+2.66b | 6.72£0.03¢ | 0.329+0.030c
CSD40 75.06+2.2a | 41.70+3.33a | 0.98+0.16d | 43.00+4.51a | 6.66+0.03c | 0.350+0.045¢c

"CM : Cow manure 100%,
CSD10 : Cow manure 90%tsawdust 10%, CSD20 : Cow manure 80%-+sawdust 20%
CSD30 : Cow manure 70%+sawdust 30%, CSD40 : Cow manure 60%+sawdust 10%
?EC : Electrolytic conductivity
! Mean in the same columns with different superscripts differ(P<0.05).

A go] BPol §I1EOM)F F &A(TC)

2 Z}7} 52.3~75.065 29~41.7%2] HYZ

B B3 £F0] 5442 ol &y 4% £ M Bg3 e SR A
A THP<0.05).

% ZA2(TN) &3F
B9y £+

L 0

s
== O .
\_O] x e

98~151%E &F

£5 ge 3

SETIL 151%2 /M3 Bgted Y E¢TE
e B T 40%% w 098%E 7H ik
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A S(C/N)2 1920~43.00%2) MAE B &% £30] ¥LFE HolAd B 40% &
FT7F B%E &5 FETY 192%E0 F95A4 EUThP<0.05).

pHS} ANAEEE 242} 6.66~7.285 0.35~0.843mS/cm?] VA Z 4 EF 5] &
TE dolA = AFE BYon &5 T 47 7.28% 0.843mS/eme 2 {3 A E%
th(P<0.05).

5. Aol ¥4 FE<4 TF

&2 By ol AFBo] EHY 55 F HIAAS), 72Hy), FF=EH(C), IE

(Cr), T&(Cu) & H(Pb) &ZFol vlA= FTFS ZAS A= Table 63 24

Table 6. Heavy metal concentrations of worm c¢asts according to mixture ratios of cow
manure and sawdust,

Heavy metal(ppm)
Treatmentsl
As Cd Cr Cu Pb
M 36.55+0.77a 1.4520.21 19.40x1.27a 16,40+1.56a 13.2543.75a
CSD10 28.40+0.57a 1.2040.14 11.50+2.12b 9.50+0.00b 6.05+2.05b
CSD20 15.30+1.13b 1.0040.28 9.85+1.91bc 8.00+£0.71bc 1.5042.12b
CSD30 7.15+£10.11b 1.0020.28 6.05+0.92cd 5.85£1.91c 1.25+1.77b
CSD40 4.70+0.84b 1.15+0.35 5.40+0.71d 0.00+0.00d 0.00+0.00b

'CM : Cow manure 100%,

CSD10 : Cow manure 90%tsawdust 10%, CSD20 : Cow manure 80%+sawdust 20%
CSD30 : Cow manure 70%t+sawdust 30%, CSD40 : Cow manure 60%+sawdust 40%
“4 Mean in the same columns with different superscripts differ(P<0.05).

As e EREFFI 4.7-284ppm e 2 ¢ SEF2 36.55ppm Bt} e FHS B
o 53] B EF &0 BSFF F3Al RolHTHP<0.05).

Cd &L 1~145ppm .2 HE] 73t 7oA & JehtA kAT FHEFTT &5 &
B39 1.45ppm BHohe 22 $FE JeERUT

Cr, Cu @ Pb TFL 55 EF77 247 54~115, 0~9.5 L 0~6.05ppm e & &5 -8
o] 19.4, 1649} 13.25ppm BTt FoJtA] Hgkon 3 EdTME % £ 4
S5 F3HAl Fol A THP<0.05).

-
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F-E&3<Q vermicomposting®l] A 8T 8202 APl B{HE Y5 5T ASE
73 Ho|xHd g ZtFo] FHEES Fol1 FAEZEE WEA st HFPo] P A4
FE FUMNIIE Aoltiol F 1992; ©] T 1993).

E3] A7jolg Holg 0|55t 44L& Holo FF/, LEAEH L uEY AL Fo
s gAY g 712 29 FAAE pH BF L] 8% Qo Hgsw Yot
(Fostage®} Babb, 1972; Neuhauser 5 1984; 38X 5 2003). Y& S 2 verrnicomposting®l] &
oo wlolo] pHE 5.0~9.0(Edwards, 1988)°10 B &L 25 F(°], 1995)9} 15~309] ¥
(EPA, 1980)7} AA T &2 <A e, & APdAE A&o] Blo]2 o] &HUA
& S8 W By T3 952 pHYl 7.37~7.719] MY o]E FFo £3l9 3 Yol &
AEE 204345202 AA FEOIAAT F E£F €l =& W td A JEREG
(Table 1). o}&& o] HolzANA AAHJE £ APt 5 A3jo]9 YEE(SR)
0] 97.6~100%2 EE A2 oA EA Yehd, A o] Hole o5 stx o] o] A
o] 2% 8UYL ¥ Y3 Aok

@9 At Fete] FAF(R)S 4 +E T(0.010mg) Bt F &3t S8 FollA (0.016
~0.044mg) f-2l3tAl ERET, ol Fitel ol Aol Holo A4E FFAA Aol
o] &g FAANZ Atz AztEth(Table 2). 53] A Ho] F2(&A4:, A4 o
A= B9 EF S8 F(1040%)7F ©F 2 7 2ok fo5A sk o7 AL
54 &3 vlgo] HL4E(20-40%) F23A EA YEbGtHTable 3).

ol9} e A= Ho] o] F& Aol FALE Rk FAEEE FHAIT, H
o] o] Y& Afolle FAEELEL Yoy FASEE Bty & o] 5(1993)9 B
Do HTE S, B APAAE T EFT FollA A Fole] FA AL B S FYE
AL HolzHo| ¥358 Y7 WEolgta Alsd

Vermicomposting®l] 2} A4td A zo] B zPFo] AA W A3 AHdA vjhE9
Fgoz HolZ AT A4 v ol3ehy A4e vEir 83 F2E 9T
Z2 Hol 3o ESY E4E MAAE ARyt A geta EGoE A A S
EF MFAL f714 vs AYeE {F8A0] s ¢elH ATkSyers T 1979; Lee
1983). £3], B Aol APl EPe] EHL ZE ToA /7]1E ol 52.3~75.06%
oln], A A4 FFEL 0.98~1.51%, HH &L 19.2-43.0%] WY E JERo{(Table 5) BIEF
49 45 vE F Hulg 244 2% FFATHESAEA, 2002).

T3 ol XFo] £HS EYMNZFAY 712 vE FEE Eqfd] FHUFEE FE
Ao} ESAAEiA L] BAES Y3t AFo] £Ho AN Hrlrp Ao @t -8
Ut S FATEY FAHE vls F HE W 38 A FediEe] AYES As
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50ppm, Cd Sppm, Hg 2ppm, Pb 150ppm, Cr 300ppm, Cu 300ppm 2.2 FAFH o] gl=w, 8B 4
oA Atd Aol £YL BF FHEXNE A & A= el KTable 6) EY N F
At 7714 vg Ado2H Aol FE3 FrFHJTG Asdr)

olde] Aol E wj, B ¢ TH +EL 2t FES AFY] Yol FTFIA
< 3ol Y EY 70 £27F Al A5H F4o) FEHAMNH FY £
FEo] Fe Aodle Aol EHe Aol Fold &9 &SR vermicomposting S
ZIE = AT =T A AR Fo YAHE AHole 71EFY FEA A4S Ade=R
o] & 7}A7} && Wrlo] ofYg} XA Fol7} wldg £ S AEASES AT AFT 7]
A AAZ 850 FFHE AL715T f71edd ¢f5HE 7MeA 3o 847
A BA A 7193 A2 Agdrh

V.®y 2

2 AP As 23 5o EXEE 2Edty A Yol Aol o] 83 S o, A F
o] &3 F4 o PR FFFH Aol B VT D H35H 24& A8 £
FE&3<Q] Vermicomposting®] 71ZAEE o] &3tz AAEYh 2 AAE 9o3td o
3 2

Holo] BALL 2043452022 Eu Ej £F0] /13 me g Eolpon
A7 B A Fole] MEEL 97.6~100%F YEST AAyE S 307 40% EF
g oA Zbz 899.67 927.8 THElR - 100%T9 769 vlElRths #2085t £A4 JE
R THP<0.05). 4452 8.00~1435g2. 8 B EF &0 =55 oA =otA it
40% EFT7F M BEATHP<0.05). Aol EFAANLE B EF FF0) ELFE A
el 43tFe o9 BItlZ §3 &8 &0 €8 F93A =4 YE

[=E35Y 12005 9. 19. HF=EHFY :2005. 12. 5.]
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