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Effect of Excrement of Laying Hens which were fed with Food Wastes on the Growth and
Reproduction of the Population of Eisenia fetida
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Dept. of Life Sciance, Daejin Univ.

ABSTRACT

Laying hens' excrement from eating food wastes was mixed with paper mill sludge, aged for 21
days and then provided to the juvenile earthworms(Eisenia fetida) for 10 weeks. Biomass of
earthworm population decreased by 5.7% of initially introduced population. Very few juvenile
earthworms developed into the clitellates and clitellated earthworms could not produce cocoons
at all, which was supposed to be caused by inhibition effects of salts in laying hens' excrement
upon the sexual development of Eisenia fetida. But there was no significant effect on the

survivorship of earthworm population.
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[Table 1] Physico-Chemical Properties of Food Waste, Laying Hens' Excrement, Paper mil
Sludge and Laying Hens' Excrement Mixed with Paper mill Sludge
Materials .
2% LHE Paper mill sludge LHE+P?
ltems analysed
pH 4.4+0.0 7.2+0.1 7.3%+0.1 7.9%0.1
C (#S/cm) 20,600*1,146 33,783+2,448 3,597+419 9,935+1,012
Water content (%) 78.2+0.4 86.2+0.1 75.2+0.3 64.1+0.2
Volatile solids (%) 86.4 61.2 62.3 51.5
NaCl (%) 1.244 1.169 0.272 0.717
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2. LHE : Laying hens' excrement
3. LHE + P : Laying hens' excrement was mixed with paper mill sludge and aged for 21 days
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[Fig. 1] Biomass of the tiger worm(Eisenia fetida) populaton when it was fed
for 10 weeks with laying hens’ excrement that had been mixed with
paper mill sludge and then aged for 21 days.
LHE + P : Laying hens' excrement was mixed with paper mill sludge (Biomass of
introduced tiger worm population was 8.22 grams)
PMS : Paper mill sludge ( Biomass of introduced tiger worm population was 7.72

grams)
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[Fig. 2] Changes in cumulative death rates(%) of tiger worms(Eisenia fetida)

when they were fed with

laying hens’ excrement that had been mixed

with paper mill sludge and aged for 21 days.
LHE + P : Laying hens' excrement was mixed with paper mill sludge PMS : Paper mill

sludge

8 AXLEA olse gL Aol A%
o 23 W1l Q= 20 Lhepdut,

olge] A Hol “SARF w71 E-A
Aol QAR olv] Hn? oA 42w 3]
w23 oA 2 AR E3E e o
AR-E o] wo] ol gah=v] 4

-
0] = 7 & HEiaL Slvk

32 AlEo| =X[Holel dAZl| D|X[=
01%[:

A 0.2~0.3gAk 2] EA|5o] 7% 307t
oA AEF AAEHAE THIF F=3 AR
E FolshaA 1053 AA A2 HelE 2AF
SITHFig. 1] thRAIER] ARXEHAE Foldh
Aol YaAl #Fol /% 30mte] Aol
7.72g°M wF AAE] FTF8Ee] 105 Fell=
11.00g2. 2 42.5%7} Z=71E 9o}, AR} A=
EHA] A EE Folgt A= 2A 8.22¢g0]]
2 105 Fofl= 7.75g0 2 @38 5.7%7} 143}
Aok EAHole AtAor AX LA 3t
Ho|MdFAdo] 7] wEe>P 10D A4 A x| L]
A EFA|RONA Aol AT FHae FE AR

ol &Jgt zloletar ek

1B A28, 32,2004

33 7ol ExI™olel AMHEO DR=
ois
o

AHLEEAE Foldt A5 1075 EXgo] Ah

WS 2,092 Velkon], Al AX & AE
Egetel $5AR ARE Foldk A% 1055 AL
el 4.4%= YeRHFg. 2] At + A=Y

N

[ go]

| EgA oIS AgEe] AXLe ARk ol gt
B9k A vpebskoLt, AnkAl 0w 2 Ay

& o7 el Ao Q18 Xeo] o] Al

o] YA Pro] T FTL T QAL ol A

o7

1=
=
1=
=
7

34 AZ0| EX|Zo|o EdE X A
2ol 0|xl= g

EFHFold] B A 44 evisi] P43

Bo] FPslths 2e &

S
o7k WA ke PSR AYelE Q)

o] Aol P WAYE zAbekATHFg
3. AN EEAE Folg Aol Hol Fo| AF
o 3 gk Bs) Agstel Holgel 10
FFoliz A A)go] 88vle] £ 79nklolA B
7h prAEglo), AR Az Ageix) S5
NS ol A 105 F Aokl 9ol



1

Cumulative clitellum
development rate (%)

[Fig. 3l

LHE + P :

Pl S4E 287] wols B Aol FA]7 A Eisenia fetida) AT 433 A4 vlAlE §F 117

00
Q0 |
80 |
70 |
60 |
50 |
40 |
30 |
20 |
10|

—&—LHE+P —®—PMS

Weeks

Cumulative  rate(%) of clitellum development of tiger worms(Eisenia fetida)
when they were fed with laying hens’ excrement that had been mixed with
paper mill sludge and aged for 21 days.

Laying hens' excrement was mixed with paper mill sludge PMS : Paper mill
sludge

86rte] % 4vlelQl 4.7%wo] izt whgskick T WD E AR AWFg 4, ARAE
o)1 ARl o3k X|Fole] A U A Ad49) YA 5 Folgt A= 45 FHE LJE% kst
A3|7F A 5ol Ml HEgtae] nAE= Tt 7] A#E w7kt 105 E<t & 339712
Q2191 YR AL 9l Aol a1 X|Fo]) W s ksl o, ARt AzE AlAEHA|
B =k o 3 )

L0 o= lr;l:_‘C)
3L h=4 (e

ok
=l
oy

100

90 |
80 |
70 f
60 |
50 |
40 |
30 |
20 |
10 |

No. of cocoons produced

[Fig. 4]

Al Aofshz olskerd a”l: Al SRS Folth B AAIRES
[e]

Shel7h e EAF0lE o= Alsh

=9
1 1oz dkdtiTable 1] o] WL AAIEIA] Ha)
=2

OLHE+P EPMS

5 6 7 8

0 1 2 3 4

Weeks

Change in  number of cocoons produced by living individuals of tiger
worm(Eisenia  fetida)  populaton when it was fed with laying hens’
excrement that had been mixed with paper mil sludge and aged for 21
days.

LHE + P : Laying hens' excrement was mixed with paper mill sludge PMS : Paper mill

sludge

J.ofKORRA,Vol.12, No.3,2004



118 Hj#3 oyE

tjo] Sz} MR o] Fel = Atk $1%h A
A A A dkealgdo] ASE 7] wWERQl How

AZbAY,

L

4. 2 2

SAET A7ES AlEsste] SAlA Fold
o2 SAEF HJ71ES] 7IEAIE RS o] 871X
£ ol Aol 231 eddo] | 5 = AR
AR &R o} EFste] -5 2| GolollA| Fols)
o ST 2% SAER AV E-A-
Aol AAH AN SAEF AVIES A8
I R AREe olslshA A ‘{Table 11 % A

o] EAHo] AT AAHFg. 1], AFLE
[Fig. 2], dddEFg 3, 4£*£&¢[Fig.
4] 5ol m|X|= S AT

AR ARAEHA S Eto] 21U F-5A417
105 &1t X" olelAl woldt A3} 2A|Fo] 7N

A AR Hadde] ek, o2l
2 AW e o] EX%ole A 9l A
2 A=) Asflell osto] o]Folxl Zlow vk
o webd SAEF AVE-A-A "l

A oA A FolE o835 A A Al
8= fleliM= 52 ‘%?T Jﬂﬂﬂg«l JJr»H gy

4, SHET uﬂﬂ

L AAE w7149 71E Belet A"l 2] 9
9 | =R HARAEE A 104), pp
7-14 (2002)

B=, & YRt Aol ol
== 22d7] S Rl w3 A7,
23 AHAEks] =] 12(2), pp 91-100 (2004)

3. AT, FIAEHA Al oM AFe]

4}

)
o
op

3]
<r

71

Jo

E o83 gug} LA Folo AR &
3 AT, HRAEREE MAHYE Y,

1B A28, 32,2004

(1992)

4, Edwards, C. A. and P. J. DBohlen
“Biology and Ecology of Earthworms”, p
426. Chapman & Hall, (1996)

5. Rivero-Hermnandez, R., “Ifluence of pH

on the production of Fisenia foetida.”,

Avanc. Aliment. Anim. 31(5), o)
215-217 (1991)

6. Edwards, C. A, “Breakdown of animal,
vegetable, and industrial organic

wastes by earthworms.”, Agric Ecosyst.
Environ. 25, pp 299-307 (1983)

7. Kaplan D. L. R. Hartenstein,
Neuhauser and M. R
“Physicochemical
environment of the
foetida”, Soil Bio.
347-352 (1983)

8 AT vE HEZ HiAE “AHo] AL
A ol A% 2elsle] g s B
= Bgue 9% f714 AgskE A 122)
pp 72-81 (2004)

E F
Malecki,
requirements in  the
earthworm Eisenia
Biochem. 12(4), pp

9. Elvira, C., J. Dominguez and M. J.
Briones, “Growth and reproduction of
andrei and E. fetida (Oligochaeta,
Lumbiricidae) in different organic

residues.”, Pedobiology 40, pp 377-3%4
(1996)

10. Elvira, C, M. Geocoechea, L.
Sampedro, S. Mato and R. Nogales,
“Bioconversion of solid paper-pulp mill
sludge by  earthworms.”,  Bioresource
Technology 57, pp 173-177 (1996)

11. Elvira, C., L. Sampedro, E. Benitez
and R. Nogales, “Vermicomposting of
sludges and dairy
industries with FEisenia andrei A pilot
scale  study”, Technology
63, pp 2065-211, (1998)

from paper mill

Bioresource



