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The Effects of Different Feeding Conditions on Growth,
Cast Production and Conversion Efficiency of Organic
Matter to the Earthworm(Eisenia foetida 1..)

Lee, Ji-Young - Lee, Ju-Sam

This experiment was carried out to investigate the effect of different feed condi-
tions on growth, cast production and conversion efficiency of organic matter to the
earthworm. The experiment was tested on cow manure(CM) mixed with rice hulls
(RH) or rice straw(RS). The mixture ratios were designed as one time, two times
and three times of cow manure volume, respectively. The CM and RH mixtures
resulted better on growth rate, reproductive efficiency and wormcast production
than those for CM and RS mixtures. Especially on three times of RH mixture
showed the highest growth characteristics compared to the other mixtures. Although
both were between 20 and 34 on carbon and nitrogen ratio, the result inferred that
the difference on the growth might have been caused by feeding conditions. On
the mixtures of cow manure with rice hulls(CM+RH) was significantly higher on
values on the conversion rate and conversion efficiency of organic matter to earth-
worm tissues than the mixtures of cow manure with rice straw(CM+RS). The most
concerned point of the mixture of earthworm feed is that high contents of volatile
solid and total carbon that increases in conversion efficiency of organic matter to
earthworm tissues, and also causes the increase in growth rate and reproductive
efficiency. The wormcast could be used as a valuable plant growth medium or soil
conditioner for sustainable agriculture and it may be due to their high qualities of
physico-chemical properties.

Key words : feed condition, cow manure, rice hulls, rice straw, reproductive
efficiency, conversion rate and conversion efficiency of organic
matter to earthworm tissues
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A8 ALEL F de &3 A Holgtal & + Urh(Hartenstein, 1978; ©] &, 2005;
o} 7, 2006). 714 A4S vermicompostingll 2l3te] H2ld A%, F714 Ade F
3] <t shE ™ (Loehr, 1985), WA 9} 3% HAS Aeta, WU AT virussS A
oHFHE 7=, 1992). B3k A HA oA Fo 2 AiEE AHols FEAL @il
Ao ZA o]-&7FX|7} #31(Sabine, 1988), T HE EFO R YA o2 Fdste] 187
doll aRF o2 &82 F Utk 53] APl +HL oF FAYZS YERHIL(pH 7-8),
peat mosse} #o] HF3sH7] Fi YT (aggregates) = H ool EF I Skl 9
g B8 RS wole T EYY =84 iAo S (E2 T, 1979), AEA Y
Sl Bast Fr)E T ol X35 o] wa1(e] T 2005 ©]2 31 2006), 21EAY
FEAAZE FrEol del(Tomati 5, 1987), & A Ee EFNZFANZAN Z8742
¢ =oha FAHE (A 5, 2005).

gyt Z&3<Q vermicomposting 389 &S HsAMe AT 2= FEXY
(Hartenstein, 1982), = o]o] gHa&(E:2, 1979; ©], 1995), AU (], 1995; Edwards, 1988)
g A Folof LHEY F2A 718 F3(Edwards, 1988; o]} ©], 1996) & & 7HA] 8<1E50]
EgHoR FofstrR old gk FEH < A7t Basith

53] Ho|xo] mE AFo] Ao 2 {F7]E H&SH AFFEY Aole FAH S
I SAag 9 EHAYN v x= FeFo] 22 Z(Neuhauser, 1980; ©] %, 2005; o]} 7,

2006), A\ olol g 7}ERe] HeH AYE ANE el HolzATt WS Fas)

il

web B APoAE Holza Aolrt Auole] A%, FPYNF % AxHozo) §
1% A ABEEC] NAE FFL ZAGG, A4 Holxne FHa T AT,
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B3 97S 247 11, 12, L3(viv)e] Bl&Z E3tste] 37097 BaAzl F ALESk T

ol hET(FE 100%)9 S3HH&EE AR5/ (14x14x16cm) B 1kg(FE T
65%) WS SXg &, AMEA T E A% o|(Eisenia foetida L.) 259}](H /NAF 174.50
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o] Axketrt.
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RR(reduction rate, %) volatile solids content at final time(mg) X100
u I 1 0 = . . « ege .
volatile solids content at initial time(mg)
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volatile solids content reduced by earthworm(mg)

T 0wy -
MR(mineralization rate, %) volatile solids content at initial time(mg) x100
CR(conversion rate, %) _ _ Mmean dry_welgh_t of worm tlssge_ _at fl_nal time(mg) %100
volatile solids content at initial time(mg)
CE(conversion efficiency, %) = increased dry weight of worm tissue at final time(mg) %100

volatile solids content reduced by earthworm(mg)
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Table 1. The physico—chemical characteristics of mixtures of cow manure and organic

wastes before vermicomposting

EC TS VS FS TC TN
Treatment pH (ds/m) %) %) %) %) %) C/N
CM 8.51° 0.46™ 35.80° 66.17° 33.83° 36.77° 1.87° 19.37°

CM+RH 1:1 8.47% 0.62° 33.70° | 7128° | 28.70° | 39.60° | 1.73° 23.29°

CM+RH 1:2 8.35™ 0.55° 3240° | 75.97° | 24.00° | 4220 | 137 30.15°

CM+RH 1:3 8.31° 0.56° 31.40" | 78.64% | 21.36° | 4367% | 1.27™ 33.62°

CM+RS 1:1 8.59° 0.44® | 3430° | 67.00° | 33.00° | 37.23" | 177 20.68"

CM+RS 1:2 8.55° 0.31™ 34.90° | 70.83° | 29.2° 39.37° | 1.40° 28.11°

CM+RS 1:3 8.27° 0.28° 31.00° 73.02° 26.98° 40.53° 1.17° 33.81°

L.S.D (p=0.05) 0.16 0.18 0.52 0.29 0.29 0.19 0.15 3.00

CM: cow manure(control), RH: rice hulls, RS: rice straw, EC: electrolytic conductivity, TS: total solids,
VS: volitile solids, FS: fixed solids, TC: total carbon, TN: total nitrogen and C/N: carbon/nitrogen ratio



HolzAsl Aolrt AYe] A%, BPALF R AxHoze] §71% ABEE PAE JF 291

2E mo}iﬁoﬂﬁ pHE 8.31~8.599] HHAE Ul of &Ze]/doltt. ECE /2

T7F 0.28~0.44dS/m2] W9, %3 A T+ 056~0.62dS/me] HHE e}
+3d ST SdH & 1F F(TS)S & 100%7}F 35.80%= FoJ kAl =%
a1, 3y 18 B(VS)H FRATEH(TC)S -E+37 1.3 vlgol A Z+Z} 78.64%9} 43.67
s UEtdo] o2 AR Fo5HA =3k, 18 1F B(FS) tl= (7 100%)
oA 33.83%=2 FsHA =tk FALTEHTN)S hEZ2T77) 1.87%, E+9A 119 &
+32 1104 Zbzr 1737 1778 YEhlo] f938HA =tk §EE(CIN)S tixT0t
19.372 7P S3kar, 79k A Hrinlgo] 84S SUkelY, SE+97 13, 8+
7 1304 27} 33.629) 33.81F Fo3tAl =Uth.
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Table 2. The values on the measured growth characteristics of the earthworm in mixtures

of cow manure with rice hulls(CM+RH), and with rice straw(CM+RS)

growth characteristics

Treatment SR NE | FW! | FW? | DW | NYE | IR NC | cw | cw
(%) (mg) (mg) (mg) (mg/hr) (9) (%)
cM 800° | 200° | 17450° | 315.60°| 3691°| 0.00° | 0.12° 0.00° | 90.1° | 3555°

CM+RH 1:1 | 48.00" | 12.00° | 174.50° | 409.70" | 69.45%| 12.33" | 0.20° 4133 | 158.7° | 62.14"

CM+RH 1:2 | 73.33% | 18.33® | 174.50° | 492.00°| 77.50°| 12.67" | 0.27® | 85.67°| 187.2° | 68.50°

CM+RH 1:3 | 82.67° | 20.67* | 174.50° | 691.90° | 125.30° | 34.33% | 0.44° | 104.33% | 171.8" | 67.71®

CM+RS 1:1 | 12.00° | 3.00° | 174.50* | 350.90° | 53.48"| 0.67° | 0.15° 0.00°| 107.9° | 36.67°

CM+RS 1:2 | 10.67° | 2.67° | 17450°| 386.20° | 59.48% 0.33° | 0.18° 0.67° | 101.2% | 37.33°

CM+RS 1:3 | 16.00° | 4.00° | 17450°| 362.70°| 52.00% 2.67° | 0.16" 5.00° | 133.3° | 45.44°

L.S.D (p=<0.05) | 29.95 7.49 0.00 | 20195 | 3386 | 6.24 | 0.22 23.06 1625 | 6.17

SR: survival rate(%), NE: number of earthworms, FW": mean fresh weight of adult worm at initial time
(mg), FW” mean fresh weight of adult worm at final time(mg), DW: mean dry weight of adult worm at
final time(mg), NYE: number of young earthworm(mg), IR: increasing rate of adult worm(mg/hr), NC:
number of cocoons, CW: dry weight of worm casts(g. <2.5mm), CW(%): ratios of worm casts
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Table 3. The values of conversion rate(CR) and conversion efficiency(CE) of earthworm in

mixtures of cow manure and rice hulls, rice straw after vermicomposting

Treatment RD(%) MR(%) CR(%) CE(%)

CcM 16.12% 9.40° 0.02° -3.41%
CM:RH 1:1 16.69% 11.61° 0.03° 1.31%
CM:RH 1:2 18.73™ 1152 0.03" 3.35%
CM:RH 1:3 18.10™ 12.15° 0.05° 7.33°
CM:RS 1:1 13.29° 0.85" 0.02° -1.48™
CM:RS 1:2 23.61° 10.90° 0.03" -1.21"
CM:RS 1:3 21.54% 7.02° 0.02° -4.50°

L.S.D (p<0.05) 3.54 8.08 0.01 5.39

RD: reduction rate(%) during the experimental periods, MR: mineralization rate(%) during the experimental
periods, CR: conversion rate(%) during the experimental periods, CE: conversion efficiency(%) during the
experimental periods

ARSI T H71E S (RD)S SE+HF 129} 1:3004 247} 23.61% 21.545 e
o] FYstA =%, F7I1E(MR)S A 77} 11.61-12.159] HAE YEdo] &
AYTFrRT FoshA =t A= l AzAo 2o f71% HEE(CR)S Fi+974 13 &
FHlgolA 0,052 F23A =3, AR EE(CE)= FE+97 1304 7.33, 1:2914 3.35
2 FostA Uk
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Table 4. Correlation coefficients of conversion rate and conversion efficiency of organic
matter to the earthworm tissues with physico-chemical characteristics of the

feeds before vermicomposting

TS VS FS TN TC C/N
CR -0.426 0.794* -0.793* -0.447 0.794* 0.533
CE -0.404 0.767* -0.767* -0.288 0.768* 0.390

Note. * is significant at 5% level

CR: conversion rate(%) and CE: conversion efficiency(%) of organic matter to earthworm tissues TS: total
solids, VS: volatile solids, FS: fixed solids, TN: total nitrogen, TC: total carbon and C/N: carbon/nitrogen
ratio

Aol AxA Oz §71% AHHCR)F ATALCHS ALY 18 H(VS)T Ag
& B0 50 £ FeI0 Y 08 2 DYEEIE 0 2 A ¥
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Table 5. The chemical characteristics of worm casts in mixtures of cow manure with rice
hulls(CM+RH), and with rice straw(CM+RS)

Treatment oH EC VS TC N Av. P,0s CEC Ex. Cations(cmol*/kg)
@sim) | (%) | (%) (nelg) | (cmol*Tkg) [+ ca | Mg~
cM 8.42% | 055° | 59.96° | 33.31° | 18.10°| 1047.40°| 36.72° 23.97° | 10.85° | 1.65™

CM+RH 1:1 | 8.16° | 0.71° | 64.99" | 36.11° | 23.13° | 1119.60"| 38.63° 2277% | 1084° | 1.82"

CM+RH 1:2 | 821" | 059° | 65.37"| 36.32| 28.50° | 1298.80° | 39.63° 23.30° | 12.13* | 1.87*
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Ex. Cations(cmol*/kg)
Treatment o | EC [ Vs [T o | AvPOs | CEC
(ds/m) | (%) (%) (melg) | (cmol*/kg) [+ ca | Mg

CM+RH 1:3 | 8.89" | 058° | 67.77° | 37.65° | 28.17* | 769.30" | 39.47° 1953™| 12.37° | 157

CM+RS 1:1 | 8.48 | 0.83° | 60.58° | 33.65° | 17.87°| 906.10™| 37.26° 21.37% | 10.73° | 2.27°

CM+RS 1:2 | 848" | 073" | 58.74° | 32.63° | 17.77° | 1279.10° | 38.23" 149" | 10.66" | 2.25°

CM+RS 1:3 | 8.36™ | 0.69° | 63.49" | 35.27° | 18.80°| 871.90" | 37.38° 144 | 1063 | 2.04*

L.S.D(p=0.05) | 0.22 0.10 2.73 1.52 2.53 393.16 6.24 7.08 0.57 041

EC: electrolytic conductivity, VS: volatile solids, TC: total carbon, C/N: carbon/nitrogen ratio, Av.:available
phosphorus, CEC: cation exchange capacity and Ex.cations: exchangeable cations.

pHE 8.16~8.899] WMel=Z kdAeAolglal, A7 HEE(EC)E 0.55~0.73dS/m<] H A
oh Fad 1P E(VS)S 58.74~67.779] WA=, $E+EA 129} 1:39A4 5 =
It FEATHTC)S 32.63~37.65 HAATE BEE(CIN)S 2+ &7 23.13~
tﬂ-ﬂg— Ueho], ¢2+37 EgHe] 17.77~18.80 WY R} =gkt

ZH(AV. P,0s) 769.30~1298.802] 9IS e AR, Holz7d wE YA
Els oﬁz}—% AT} oFo]L X]3H-8H(CEC)S 36.72~39.479] WAt X|8hA] o] o
Z|(K)7F S+ 129 1:3 vl A frofshA 22 14.909} 14408 YER AT 2
(Ca™)& E+7 1:29} 1:39014 12.13%} 12.372 FY3HA =4, w4 (MgH)S S8
+37 3 FollA 204~2278 915 UEI O] SR+ A SR Edth
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