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SUMMARY

A study was made to investigate the possibility of treating various organic waste
of cattle manure, swine manure, goat manure, apple pomace, chinese medicine residue
and coffee lees by feeding these to earthworms and then by studying the growth and
reproductive efficiency of earthworms, and the chemical composition of worm cast

and its production. The results are summarized as follows.

1. When the feed for earthworms were in good condition which were cattle
manure, swine manure and apple pomace, the reproductive efficiency of earthworms
was improved however in worse condition the feed of which were goat manure and

chinese medicine residue, the increasing rate(IR) became faster.

2. Despite the high content of organic matter(OM) in coffee lees, the earthworms
fed coffee lees showed significantly lower reproductive efficiency and increasing
rate(IR) than those fed other organic waste due mainly to its lower pH and lower
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total nitrogen(TN) content. Therefore, when coffee lees is considered to be fed to
earthworms, it is believed necessary to be mixed with additives or other organic

waste in order to improve the feed condition.

3. pH in swine manure, goat manure, apple pomace, chinese medicine residue and

coffee lees became neutralized by being fed by earthworms.

4. Available P20s and exchangeable cation(EC) of earthworm cast were a little
increased compared to those of feed.

5. The contents of Mn, Fe and Cu in earthworm cast were a little decreased to
compared to those of feed.

6. Mean fresh weight of earthworm at final time(FW2) was negatively correlated
with number of young worms(NY)(P<0.01), but positively with increasing rate(IR)
(P<0.001) and C/N ratio(P<0.05) respectively. Number of cocoons(NC) and fresh
weight of cocoons(WC) were positively(P<0.01) correlated with fresh weight of young
worms(WY) and digested matter(DI) but negatively(P<0.001) correlated with residual
matter(RW). Number of young worms(NY) and fresh weight of young worms{WY)
were negatively(P<0.001) correlated with increasing rate(IR), however increasing
rate(IR) of earthworm was positively(P<0.05) correlated with C/N ratio.

I. A

%alb}a}oﬂﬁ SAEE 714 H71EL dA #H7)
dow, o]E& uRfo] BEIHI HE KIEFHo ZFo] Fola Foj
g oo} —;sﬂﬂ“@ 9 QFEFEToR AHF A3 i Ut

olHF FHLFLE AEFHIFT ol AETA 9o %_'—fsﬂ 01%6.; e EFZY o
Z HjEoln, ol B UFHHLE HETHY IH 353% A&fjstel HejAE o3t

ol 714 HNES oM B2dz AfsAY gEFAI) A FE2FT M F
A Eubo] s ojor dotn AZbET

7 R §1A HE Agde 243 - 8- Wy &g do,
F4% SR ol Ha FE FFol B A #HIIES A2 AR

N5e olgd HEEH Majwygo] ATET AAAHJA WA 7 AE&EA S
o2 AlF "] F, 1992b).

SAFe AW o2 AAFT
i

r-{u—m{ﬂ
2 g
e
il
r-lm



Vermicomposting®ll 2%k €714 #7182 A

127

4% 7] Macfadyen(1963)& Vermicomposting®l &8 “E3)zF o]-& A% (decomposer
industry)”e 7}5A & AlAl84 T Hartenstein(1978% 1982)2 2| g o]E o] &3 A&
2 W] 9% #H7|E9 HelE Vermicompostingolgtl WHEalH o zHold 23
strse Ao MErtsdes Bastdd.

ole} 2 AETA Wy o HIEY AMes 23 FTHLAA fFPol A9 Yo
9, A Edg Brt B AEAA T AHE o &AAF Uthe AHe] o #F
SFE Fole AL BE A8AHY AP Lo 7

Z, Vermicomposting< #7144 #H7|8& A Pe] Hol2 o] & AHstm AHgdHAA
AEE Y3 ESNFAYG KA E2A ES 0|38y HAE MAATed &
7} =9 (Macfadyen, 1963 ; % %, 1992b), 9ol & ZEAANZME #&o] 7M5stu(g
5, 1994; A} F, 1995), o] fIFFAE T &5 Ae TEAH d¥EL M=
o] F9] weld AlE ¢ (Hilton, 1983 ; Taboga, 1980)2.2A] o] &7tX7} FopA FEXY
o] #&3 Yyt AAld REUMXE 28 4 A FES H/E Aegelata A
Zhe o},

a8y Z83<¢ Vermicomposting &3S &35eiH YEE 3 F&£F #H7E9
At stet el A 2 olF5FHE nHEE AT fVIAH HUIEY EFHIEY HAY F
213 o] Holz Ao &5l dg TFH A77 Hasitn M.

et B dFdAE Fibsrtd A d#Feg wEd e vhE TR daR) H

AbgEt e 9, A

B
=
QJ
2
<
g
2,
8
3

3 )
°
golol A& F2 B APHol Fye Mg v[Ae IFFE

=
posting®] 7HsAd & FH3tH 1 ot

. g 9 43y

A9 199%5d 7¢8 FH 19964 6€7HA] ot E B & AT EASAAM HA

>
N,
o
o, 29

S-2yete] 2Aste E54 A Ho|(Eisenia foetida)E A& 3T
P HE §714 #2718 &, 58, €8, 948, Ay, ot 3 A 9K
1~270E B Zr|zAAA HARZAAYG. pHE 2AAFo2 A3
d4¥E Kjeldahly, €4 (100-ash%)/1.89] FAol 23 California Univ,,
Berkeley method(1959)& Al§sl¥lew Faclabsrar, x84 7183, 0z 3, ofd
2 5o FFE YAFFETAE ol LA EFIEAYABR) F3ted 4 AT
(Table 1). °]& #7148 H7 5L AEFHFE 7|£22 600gs 5959 AEZE AMSA
AH20% 20 x 15cm)of EA 3 1 AASHUEE 2501214 #Absle] 60U 3 AFS e AT
A7t F 2ol FE FFHL 65+10%, Hd71SL 20~22TE FA AT}

il
NN ol X s
o

= ot o

X

A,



Korean Journal of Organic Agriculture 5(December 1996) Copyright 1996 Korean Society of Organic Agriculture
128

ZANEe Aole]l HE AAF, FALE, ZHAS(ILL, BEF, W4, 424F)
Se 2R F, ASYAF a9 Aol $YL 60TAN 447 Azste] £Y
(<20m) BHFG20m)E Este] ABFE Fardch B@ Aol 2P xgA
skl e Beel BA e f14 AABS BAWS YA LA SR

Q.
=

Table 1. Chemical compostion of organic wastes(DM basis)

oM | TN Avail. |Exchangeable cation(me/100g) Ma | Fe | Zn | cu

PH | (o) | (9%) CN (I;é?g) K Na Ca’ Mg {ppm) | (ppm) | {ppm) | (ppm)

Cattle manure 7.0] 49.0} 096! 19.2] 6451.2| 55.1| 9.8 244 181| 1305 1896 136.8| 1041
Swine manure 88] 45.8| 1.70] 16.1| 4366.3| 144| 87 266] 43| 94.3| 1887 162.0] 535
Goat manure 85| 58.8| 1.89] 22.1(12217.2| 61.2| 7.5 302| 16.3|120.2] 211.0| 208.0| 3.57
Apple pomace 88 54.8| 2.62| 196 4830.0 55.7| 7.9 13.7} 158 809| 377.0| 102.0] 4.08
Chinese medicine residue| 29,1 1.18] 21.1| 7872.0] 31.7| 6.1] 254]| 156] 117.2| 459.0} 116.0! 7.20
Coffee lees L‘Z 835| 050| 11.0{ 6451| 98| 1.0 57| 26| 208| 39.1| 188 458

Note. OM : organic matter, TN : total nitrogen, C/N : ratio of carbon and nitrogen and Avail. P05 :
available phosphorus.
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Table 2. The mean values on the growth, reproductive efficiency and cast production of
the earthworms in different feeds.

FW, | FW, | NC [WC] NY |WY [ IR [CW | DI | RW
Cattle manure 2840° | 462.0° | 122.7°[1.08° | 486.0° | 10.48° | 8.1%]2150° | 2858®| 99.2°
Swine manure 245301 482.0° | 95371 095" | 358.0°] 9.94°| 11.3%] 1986° | 219.4° | 182.0°
Goat manure 196.0° [ 789.0° | 21.0°] 0207 | 130.0%] 7.10°] 23.2° 1 177.5°| 210.2° | 212.3°
Apple pomace 252.0° | 774.0° [ 1787°] 1.87° | 135.0°| 7.40°] 183" | 13087 373.8° | 9%5.3°
Chinese medicine residue | 284.0° |963.0° | 46.0°|056° | 10.0°| 040°]204%( 1120°] 1695° | 3185
Coffee lees 2293% [ 5140° | 13.0°]0.13% | 400°| 194°|135° | 1432 755 | 381.3°

Note. Means separation within a column by Duncan’s Multiple Range Test, 5% level.
FW1 : mean fresh weight(mg) of adult worm at initial time, FW> : mean fresh weight(mg) of adult
wormn at final time, NC : number of cocoons, WC : fresh weight of cocoons{g), NY : number of young
worms, WY : fresh weight of young worms(g), IR : incrcasing rate of adult worms[{(ln FW2 - In FW)/(t2 -

t)], CW : dry weight of cast(g,<2.0mm), DI : digested matter(g) and RM : residual matter(g, >2.0mm).

AHMNAIANY 2 Fo] HFANAT(FW)S 1960~284 0 mge] MHAE YA, +F
I et Aol 2840mgeE MY FANIE, G4EY iﬂ?“ﬂ/ﬂ% 196.0mg 2. &
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Table 3. Chemical compostion of earthworm casts in different feeds(DM basis)

OM| TN Avail. | Exchangeable cation(me/100g) Mn | Fe | zn | Cu

PH | (06) | (9g) |[O/N (};é(r)r?) K No Ca Mg (ppm)|(ppm) | (ppm) | (ppm)

Cattle manure 791433(092(19.7] 847361214|14.11199|133| 80.8|121.2] 1400| 7.18
Swine manure 8414161901163 | 46771671 |11.7|245| 6.2 861978 1650 | 521
Goat manure 851606 (186220 11799.6 | 748 | 96346171 ] 1185|2120 2490| 292
Apple pomace 8717011267182 | 4830.0 /4961301160 [179| 831 |361.0| 1530 444
Chinese medicine residue | 881335127243 | 93928526 | 711278153 |126.7|345.0| 149.0| 839
Coffee lees 55(828(059|162| 6031) 66| 09| 54| 34| 226| 606| 180| 399

Note. OM : organic matter, TN : total nitrogen, C/N : ratio of carbon and nitrogen, Avail. P:0s :
available phosphorus.
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Table 4. Correlation coefficients among characteristics of earthworms in different feeds.

FW, FW, NC WC NY WY IR Cw DI RW
FW, | 00616

NC | 045714  -0.0545

WC | 04165 00113  09738™

NY | 02604 -06458" 04658 0.3709

WY |-00185 -03475 06698 065017  0.7465™

IR |-04277 08737 -02685  -0.1941  -0.7146™ -06125"

CW | 07645 -00854  0.12%4 0.08% 04172 -0.1115  -0.4623

DI 0.1561 02414 08482 09136 01701 06116 01419 -0.14%

RW |-04658 -02004 -08804™ -09279"" -03370  -05308" 00512 -02644 -09141""

C/N| 01173 0581 01446 0.1634 0.0611 0.1663  04885° 01309 03255  -0.3711

Note. *, ™ and ™™ arc significant at 5, 1 and 0.1% level, respectively.
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