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Abstract. Sawdust and Sugarcane bagasse waste are causing severe environmental problems. Growth
and reproductive performance of Eisenia foetida in cow manure (CM), sugarcane bagasse (SB) and sawdust
(S) waste and its effects on CO evolution was studied under determined laboratory conditions. The results
showed that the biomass gain for Eisenia foetida in CM+SB and CM waste were greater than the CM+S
waste. Cocoons produced were in the order: CM+SB > CM+S >CM. After adding worms to CM, CM+SB,
CM+S, the highest C O emissions related to the fifteenth day. Statistical analysis showed that vermicompost
produced after 90 days interms ofnitrogen, phosphorus, potassium and pH had no significant difference with
compost. Our trials showed that vermicomposting as an alternate technology for the recycling of Sand SB

with CM wastes using by Eisenia foetida.

Keywords: Earthworms, Cocoon, physicochemical characteristics vermicompost.

INTRODUCTION

Over the last few years, that regulation of
held application and disposal of animal ma-
nure has become more rigorous, interestin us-
ing earthworms as an ecologically conserva-
tive system for manure management has in-
creased tremendously. Various researchers
have examined the potential utilization of
earthworm processed wastes, commonly re-
ferred to as vermicompost, in the horticultural
and agricultural industries [1-3].
Vermicompost as an excellent product is con-
sidered; because was homogeneity, reduces
pollution, and over a long period tend to keep
more nutrients, without influence on the envi-
ronment. The potential of Perionyx excavates
to vermicomposting ofdifferentwastes such as
sheep dung, cow dung, biogas sludge and poul-
try manure was reported with Kale et al., [4].
Loh et al., were reported more cocoon produc-
tion and biomass gain by Eisenia foetida in cat-
tle waste than the goat waste [5]. Gunadi and
Edwards were studied growth, fecundity and
mortality of Eisenia foetida for more than one
year on cattle manure solids, pig manure solids
and supermarket waste [6]. Worms could not

survive in fresh cattle solids, pig solids, fruit
wastes and vegetable wastes. The growth of
Eisenia foetida in pig wastes was faster than in
cattle solids. The several additions of sub-
strates prolonged the fecundity of worms, but
there was a tendency of decreasing of the
weight by worms after 60 weeks ofthe experi-
ment. Organic matter, microorganisms and
plants are some components of the environ-
ment that continually influence agricultural
systems [7]. During vermicomposting earth-
worm eat, grind and some anaerobic micro
flora, convening it increasing the surface area
for microbial colonization ofthe substrate and
enzymatic action through commuting the or-
ganic residues [8]. Eisenia foetida is an epi-
gamic earthworm spice which lives in organic
wastes, and it requires high moisture content,
adequate amounts of suitable organic material
and dark conditions, for proper growth and de-
velopment [6, 9]. Earthworms play amajor part
in determining the greenhouse gas balance of
soils throughout the world and their influence
is expected in the coming decades has to grow
[10]. The respiratory CO2involved (a measure
of metabolic activities) and the enzymes in-
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volved in various chemical transformations
are commonly used as indices for the some lab-
oratory studies, in which manure was amended
with earthworm and incubated for several
weeks. Ithas revealed that earthworm severely
reduces soil respiration and enzyme activities
[11].
OBJECTS AND METHODS
Three treatment groups with three repro-

duces were investigated that consisted of Cow
manure (CM) alone, Cow manure (CM) +
Sugarcane bagasse (SB) and Cow manure
(CM) + Sawdust (S) apiece in aratio of 4: 1
(V/V) mixtures. Growth, sexual development
and cocoon production. Nine 1literplastic con-
tainers (diameter 12 cm, depth 10 cm) were
filled with 150 g (Air-dried) of CM + EW
(earthworms), CM+ SB + EW and CM + S +
EW. Waste turned over by hand every day for
15 days to eliminate the volatile toxic gases.
After fifteen days, seven non-clitlellated
hatchling of Eisenia foetida, weighing 200-
250 mg (live weight) were entered into a con-
tainer. During the study period the wastes mois-
ture by spraying adequate quantities of dis-
tilled water was adjusted in 70-80 %. All con-
tainers were kept in a dark growth chamber at
25+10C temperature. Biomass gain, clitellum
development and cocoon production were re-
corded weekly for twelve weeks. The feed was
removed from container and earthworms and
cocoons were separated from feed by hand sort-
ing. Afterthatthey were counted, examined for
clitellum development and weight after wash-
ing with water and drying them by tissue. The
worms were weighed without removing their
gut contents. For any obtained data in this
study correction for gut contents were not
used. Then, all earthworms feed (but no co-
coons) was returned to the respective con-
tainer. Nomore feed was added at any stage dur-
ing the study period. Cocoon viability was de-
termined weekly for 12 weeks by cocoon har-
vesting from each plastic container and plac-
ing them in a Petri dish filled with distilled wa-
ter. All petri dishes were kept in dark with tem-
perature 25£10C. To prevent bacterial growth

and avoid negative impact on the results, water
of these dishes was replaced daily. Cocoons
and hatchings for each cocoon were recorded

overaperiod of 12weeks.
Co2evolution, eighteen 1 litr plastic con-

tainers (diameter 12 cm, depth 10 cm) were
filled with 150 g (Air- dried) of CM, CM+ SB,
CM + S, CM + EW (earthworms), CM+ SB +
EW and CM+ S+ EW. The moisture content of
Wastes was adjusted to 70-80 % during the
study period by spraying adequate quantities of
distilled water. All containers were keptin dark
attemperature 25 C. Wastes were turned over
manually every day for I5 days in order to elim-
inate volatile toxic gases. After 15 days, in
treatment with earthworms, 7 non- clitlellated
hatchling of E, foetida, weighing 200-250 mg
(live weight) were introduced into a container.
Samples were drawn at 0, 15, 30, 45, 75, 90
days. The 0 days refer to the time ofinitial mix-
ing ofthe waste before preliminary decompo-
sition. The earthworms were removed by hand
sorting and treatments were analyzed for CO2
evolution. The alkali trap method was used to
quantify the released CO, A500 ml conical res-
piration flasks contained treatments and assim-
ilation vials containing 10 ml of 0.3 M NaOH
[12]. Flasks containing the alkali traps alone
served as controls. The alkali traps were re-
placed at each sampling data and titrated with
0.1 M HCI [12]. The evolved CO was derived
from titration data, corrected for the control.
All experiments were performed in triplicate

and the results were averaged.
Physicochemical analysis, the pH was de-

termined in adouble distilled water suspension
ofeach mixture with ratio of 1:5 (W/V) that had
been shake mechanically for 30 min and fil-
tered through whatman N° 1. The same solution
was used for measuring the electrical conduc-
tivity by a conductivity meter [13]. Total nitro-
genwas determined by Bremner and Mulvaney
procedure after digesting the sample with con-
centrated H2504 and HCIO4 (9:1, V/V) [14].
For determination of other nutrient each sam-
ple (2 g) was ashed in amuffle furnace at 550 C,
then white ash dissolved in 2 N HCI and
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reached to 100 ml volume with distilled water
[15]. Total P was determined by Murphy and
Riley procedure by using the colorimetric
method, with molybdenum in sulfuric acid by
spectrophotometer [16]. Total K was measured
by flame photometer with using Houba, et al.,
method, after digesting the sample in the
diacid mixture (concentrated HNO3 HCIO4
4:1, VIV) [17]. Nelson and Sommer method

was used to measure total organic carbon [18].
RESULTS AND DISCUSSION
Growth of Eisenia foetida in the wastes,

no mortality was observed in any waste during
the study period. In our experiments, all wastes
every day for 15 days was stirred by hand,
which all toxic gases produced probably
stopped. Eisenia foetida died after two weeks
in fresh manure was reported by Gunadi and
Edwards (2003), while other factors such as
pH, electrical conductivity, ratio of C:N, con-
tent of NH4+ and NO was suitable for the
growth of earthworms [6]. They believed that
the deaths of earthworms due to the anaerobic
conditions which were created after two weeks
in fresh cow dung. It is established that pre-
composting is essential to avoid the mortality
of worms. The growth curves of Eisenia
foetida in studying wastes during the observa-
tion period are given in Figure 1

1-aCM+SB+E

Maximum worm biomass was gained in
CM+SB waste (621+119 mg/earthworm) and
minimum in CM+S (513166 mg/earthworm).
The maximum weight of earthworms was
gained ofthe 7th week in CM wastes, whereas
ittook 9 and 12 weeks in CM+SB and CM+S
waste respectively. At first worms gained bio-
mass, but later after a few weeks, weight loss
by earthworms was observed in all the tested
animal wastes. The loss in worm biomass can
be attributed to exhausting food. The biomass
gain for Eisenia foetida for each g dry weight of
feed (DW) was highest in CM+SB waste
(39£0.66 mg/g) and smallest in CM+S waste
(34+£1.05mg/g). Edwards et al., (1998) have
reported a biomass gain of 292 mg/g cattle
waste by P. excavatus at 25 °C [17]. Butin our
experiments, the biomass gain was only
37+0.66 mg/g by Eisenia foetida species in
CM at 25 °C. This difference could be due to
difference in species morphology and first char-
acteristics ofthe feed waste. Neuhauser, et al.,
(1980) reported that rate of biomass gain by
Eisenia foetida was dependent on people den-
sity and food type [18]. Net biomass
gain/earthworm per unit feed material in dif-
ferent feeds followed the order: CM+SB >CM
> CM+S. Net biomass gain by earthworms in
CM+SB waste was 1.1 times higher than in
CM+S waste (Figure 1).

Timt(irMks)

Figure 1- The Eisenia foetida growth on different wastes.
Abbreviations:CM, cow manure; SB, sugarcane bagasse; S, sawdust; E, earthworms
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According to Edwards, et al. (1998),
growth rate (mg weight gained/ day/ earth-
worm) is a good indicator for comparing the
growth of earthworms in different wastes [19].
The supported the least growth of Eisenia
foetida; CM+S and CM waste was marginally
better than CM+SB (61+£1.96 mg/ day/ earth-
worm).

Table 1 summarizes the sexual develop-
ment and cocoon production by Eisenia foetida

in different feeds. After the start of the experi-
ment, all individuals in all feeds developed cli-
tellum before day 28. Cocoon production of
earthworms was started with 35 days in all
wastes. Table 1 shows the cumulative cocoon
production by earthworm in different feeds.
After 12 weeks maximum cocoons (215+30)
were counted in CM+SB waste and minimum
(191+20) in CM waste.

Table 1- Cocoonproductionby Eisenia fetida in CM, SB and Swaste

Treatments Clitellum Cocoon Total no. of No. of No. of Cocoon
development production cocoons cocoons cocoons production
started in started in produced after  produced/ produced/ stopped
12 weeks worm worm /day after
CM thweek 5thweek 191+20 30.2+£1.70 0.36+0.02 12thweek
CM+S 4thweek Sthweek 209+46 30.8+4.26 0.37£0.05 12thweek
CM+SB 4thweek Sthweek 215+30 31.5+6.61 0.38+0.08 12thweek

CM, cow manure; SB, sugarcane bagasse; S,
(standard deviation)

Cocoons produced for each earthworm
per day in different wastes was in the order:
CM+SB > CM+S > CM. The difference be-
tween rates of cocoon production could be
about the biochemical quality of the feeds,
which is an important factor in determining the
time taken to reach sexual maturity and onset
of reproduction [8, 19]. Feeds which provide
earthworms with enough and easily metaboliz-
able organic matter and non-assimilated car-
bohydrates, favor growth and reproduction of
earthworms [8]. We suggest that CM+S and
CM+SB wastes are agood biomass supporting
medium and good forreproduction.

Table 2 showed that changes in C O evalu-
ation of SB and Swastes mixed with CM in ab-
sentand present of earthworms during 90 days.

sawdust; All values was introduced as the mean = SD

Respiration rate rapidly decreased after 15
days in introducing waste, Satchell (1967)
showed the effect of earthworms in the readily
degradable organic matter, which already con-
tains a high population of microorganisms,
which is likely to be less significant than in soil
[20]. Earthworm activity in soil usually en-
hances microbial numbers and biomass
Edwards and Bohlen, (1996) [21]. Bautista, et
al., (2011) suggested thatmore than 70 % ofthe
total COZ2evolution occurred during the first
week inthe composting process [22]. Zhang, et
al, (2000) reported that earthworms are used
micro-organisms as a secondary food source;
transittime ofthe earthworm gut reduced total
soil microbial biomass and increases the active
components ofmicrobial biomass [23].

Table 2 - Change in CO2evolution (*g CO2g-1 h-1) during composting oforganic wastes

Moisture PH EC ocC
Content (1:5) (dS/m) (%)
(%)
14.40 8.15 2.06 47.30
14.85 7.37 0.46 57.18
15.05 7.79 3.19 50.23

N C:N Waste
(%) ratio ®

0 = =
1.24 38.12 0.62 0.29 CM
0.31 181.81 0.61 0.34 S
0.45 111.75 0.40 0.04 SB

Abbreviations: CM, cow manure; SB, sugarcane bagasse; S, sawdust.
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The results of these experiments are con-
forming to Grappelli et al. (1983), who sug-
gested that earthworms selectively support the
microorganisms which are responsible for the
transformation of organic substances in soils
[24]. Physicochemical properties results in
Table 3indicated that the pH ofwaste contain-
ing earthworms was decreased, which may be
due to the effect of earthworms on the accumu-

lation of organic acids derived from microbial
metabolism or produced during the decompo-
sition ofhumic acids and folic [25, 26]. Similar
results on vermicomposting of cow manure,
fruit and vegetable wastes have been reported
by Azizi et al., 2008; Gunadi and Edwards
(2003) and Mitchell (1997) [3, 6, 27]. There
wasn't more N, P and K in worm-inoculated
compost than in the compost without earth-
worms (Table 3).

Table 3- Physicochemical properties oftreatments after 90 days ofcomposting

PH Total K Total P Total N Treatments
(1) (%) (%) (%)
g.11 ab 1.01 ac 0.48 ab 1.75 a CM
g.00 b 1.13 ab 0.50 a 18l a CM+E
730¢c 0.88 bd 0.38 bc 1.44 ab CM+S
720 ¢ 115a 0.39b 1.47 ab CM+S+E
8.46 a 0.74 df 0.46 ab 153a M+SB
8.18 ab 0.82 ce 0.46 ab 1.67 a CM+SB+ E

Abbreviations:CM, cow manure; SB, sugarcane bagasse; S, sawdust; E, earthworms. Means
followed by the same letters do not signi?cantly differ (p = 0.05)

CONCLUSIONS
The biomass gain for Eisenia foetida (live

weight) per g dry weight of the feed source
(DW) was in CM+SB (39+0.66mg/g) and CM
waste (37+0.36 mg/g) greater than the CM+S
waste (34£1.05mg/g). Cocoons produced per
earthworm in each day in treatments were in
the order: CM+SB > CM+S > CM wastes sup-
ported the growth and reproducing E. foetida,
so could be used as feed materials in large scale
vermicomposting facilities. Further studies
are required to explore potential use S and SB
wastes in mixture with other dung materials.
Anotherparameterthat demonstrates rapid sta-
bilization ofmanure with earthworms is the res-

piration rate (i.e. CO production) [28]. In this
experiment, earthworms and the microbial ac-
tivity within the first four weeks of processing
promoted, it seems rapidly destroy most ofthe
easily biodegradable substances, as indicated
by the rapid reduction in the amounts of CO
evolving from the CM, CM +S and CM+SB.
CO evolution decreased rapidly two weeks
after earthworm introduction and continued in
lower rate throughout the 12 weeks indicating
increasing stability ofthe organic matter. Our
trials showed vermicomposting as an alternate
technology for the recycling of S and SB with
CM wastes by using an earthworm Eisenia
foetida.
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PE3IOME
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POCT N PEMPOAYKTMNBHOE PA3SBUTUE EISENIA FOETIDA B KOPOBLEM HABOSE,
OTXOOAX CAXAPHOIO TPOCTHUKA 1 APEBECHbLIX OMUIKAX U UX
SOPEKTNBHOCTb HA 3AMNCCUIO CO2

‘HayuHo-uccnefoBaTenbckas cTaHuma lekopaTuBHbIX pacTeHunii 1 LiBeToB, Slaxg>kaH, npu
OpraHunzauum no CenbcKoxo3sincTeeHHOMY ViccnegoBaHuto n ObpasosaHuto, MPU. PO Box:
4416996559, Iran
NMHcTuTyT MousoBeaeHnst n Arpoxumun HauunoHansHoii Akagemun Hayk Asepbaiig>kaHa,
AZ1073 baky, yn. Mameg Parnma 5, Asepb6aing>kard Email: mahboub48@yahoo.com ;
goshgarmm@rambler. ru

[peBecHble ONUIKN 1 OTXOAbl CaXapHOro TPOCTHMKA BbI3bIBAlOT CePbe3Hble NPobaemMbl 415 OXPaHbl
OKpy>KatoLlein cpefbl. B nabopaTtopHbIX yCN0BMAX ObIN0 U3YYEHO BAUAHWE KOPOBLErO HaB03a, OTXO0B
caxapHoro TPOCTHMKa, fpeBeCHbIX OMUIOK HaPOCT M PenpoAyKTUBHOE pa3BnuTue Eisenia foetida, a Takxe nx
3(heKTMBHOCTbL HaBbIxog Co.

Pe3ynbTaTbl Mokas3anu, 4To BbIXog 6uomaccel ans Eisenia foetida B KopoBbeM HaB03e +0TXO0.bl
CaxapHOro TPOCTHMKa M 0TAe/IbHO KOPOBbEM HaBO3e Obla 60/bLUE, YeM TaM, F4e NPUMEHANCA KOPOBMIA HaBO3
+ peBeCHble OMUKN.

KonnuyecTBo KOKOHOB 4epBei 6bi0 B ChefytolWwemM Mnopsike: KOPOBWUI HaBO3 + OTXOAbl CaxapHOro
TPOCTHMKA > KOPOBUI HaBO3 + APEBECHbIE OMWJIKW > KOPOBMWIA HABO3.

Mocne fob6aBneHUs YepBeil K KOPOBbEMY HaBO3Yy, KOPOBMI HaBO3 + OTXOAbl CaXxapHOro TPOCTHMKA,
KOpPOBMIA HaBO3 + ApeBeCHble OMUIKU Hanbonbllas 3MUCCUS YrNeKUCNoro rasa npuwinack Ha 15 feHb.
CTaTUCTMYeCKUIA aHanM3 nokKasas, YTO BepMMKOMMOCT uepe3 90 AHel NO COAepXaHWIO B HeM asoTa,
thocopa, Kanms npH He UMen CUNbHBIX OTANYKIA B 3aBUCUMOCTU OT UCMO/b3YEMbIX OTXOZ0B.

Hawwun wuccnegoBaHWs nokasanuW, 4TO0 BEPMWKOMNOCTMPOBAHUE SBAAETCA anbTepHaTUBHOM
TexHonorvemn ana nepepaboTkn 0TXOA0B CaxapHOro TPOCTHMKA W APeBECHbIX ONWUIOK C momoLbio Eisenia
foetida.

TYWIH
Ann Max6y6 Xomamul Nowrap M. Mamegos2

CUbIP KWUBbIHAOA, KAHT KMPATbIHbIL KAJTABIKTAPBI XX3HE AlrALL
YNHAOENEPW AETN EISENIA FOETIDA 0CY1 )X3OHE PEMPOAYKTUBTL1IK OJAMY bl
X3HE ONAPAbIL, CO229MNCCUNACBIHA TMIMALN1IL

XMPW, Aybin wapyalbiibirbl 3epTTeynepi >KaHe BLlUM >KBHIHAErT ¥iibIMbl YXaHblHAArbI,
Naxp>kaH, IN'y.ngep >kaHe CaHDK B MA T Tep rblibIMU-3epT TeY CTaHUUACHI
PO Box: 4416996559, Iran
2 93epbaii>KaHHbll, ¥NTTbl AKagemusachl, TonbipauTaHy >KaHe Arpoxumns IHCTUTYThI,
AZ1073 baky, Mameg Parum k-d 5, 33epbaii>kaH,
mahboub48@yahoo.com; goshgarmm@ rambler.ru

Arawl ¥HTaKTapbl >X3He KaHT K¥parbiHbll, KanAblKTapbl KopluaraH opTaHbl Kopray yuwu eneyT
npobnemanap Tyfapagbl. 3epTxaHanblK Xarganapga Cublp KeLHL,, KaHT K¥parbiHblL, KanblTbiHbIL, aral
yrwgwepwu, Eisenia foetida ecywe >3He penpoayKTWBTW AaMyblHa, COHAal-ak onapabily, CO2wbIFy
TTMATN 3epTTengb

3eptTeynep Eisenia foetida yww 6uomaccaHbil WbIMbIMbI CUbIP Keli+aFaw YriHginepi
naiiganaHbinFaHgapFa kapaFaHga, cublp Kel+KaHT K¥paFbiHbIL, KangblKTapbl )X3HE XeKe CUbIP KNbIHAa Ken
60nabl.

KpoTTapAbil, KOKOHbIHbIL, Me/wepi MbiHagain petneH 60n4bl: CUbIPp Kelw +KaHT K¥PaFbiHbIL
KangblKTapbl > cublp Kew+aFaw YriHginepi > cublp Kewy.

K¥pTTapabl CUbIp KelwHe, Cublp Kew +KaHT K¥PaFblHbiL KangblKTapbiHa, CuUbIp Kelw+aFal
YriHginepiHe KOCKaHHaH Kelill KeMip KblWKbI FasbliHbilL e YnkeH amuccuscbl 15-wi KYHi 60ngbl.
CratucTukanblK Tangay sepmmukomnoct 90 "HHeH KeliiH oHbli K¥PambiHaaFbl a3oT, octhop, Kanui xaHe
pH menwepi 6ofbiHWa NainfganaHblNaTblH KangblKTapgaH eneyniesreweniri 601ManTbiHbIH KEPCETTI.

Bisgin 3eptTeynepimis Eisenia foetida kemenmeH kaHT K¥PaFbl MmeH aFaw YTriHainepiH Kainta engey
YwWiH BepMukomnocTTay 6anamMa 1exHoN0rus 60bin TabbinaTblHAbIFbIH KepceT .
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