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ABSTRACT

The primary objective of this study was to asskesgrowth and reproduction potential of Perionyyleeensis
Mich. and Lampito mauritii (Kinberg) on sago bagaq$B) blended with biogas plant slurry (BPS) iffedent
vermicomposting treatments. The growth and fecynalitboth worms was monitored for 12 weeks. Maximum
growth was recorded in VT6, VT5 and VT4 for P. egtesis and VT12, VT11 and VT10 for L. mauritiipexgively.
Earthworms biomass gain and reproduction was fablyraup to 60% SB+ 40% BPS feed composition in the
treatments. However, increasing proportions of SBifferent vermicomposting treatments affectedgttesvth and
reproduction of P. eylanensis and L. mauritii. TI9% worm mortality was recorded in SB alone veomiposting
treatment (VT6 and VT12) for both worms. The resaito demonstrated the both worms growth and aymtion
are not significantly affected if SB content is top60% in the vermicomposting treatments. Theserghtons
indicate P. eylanensis may be a more efficientdeeéhan L. mauritii. Hence, it was concluded tta growth and

reproduction of these species was associated dirowgh the quality of the substrate, especiallythwiheir
chemical as well as biological composition.
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INTRODUCTION

Sago is a common edible starch in the form of debus obtained by processing the tubers of tapitrdia
acquires significance in the universal tapioca agendue to its highest productivity in the worimilarly within
India, Tamil Nadu stands first in respect of praieg of tapioca into sago and starch throughountt®n, meeting
about 80% of country’s demand. Sago industry is @fthe major small scale sectors in India with entiran 800
sago starch units located in Salem District of Tawaidu and the processing of sago generates ensrma@antities
of biodegradable solid and liquid wastes whichkaghly organic, foul smelling and acidic in natjit¢. Sago waste
is a rich fibrous residue and it is usually disgbsésubsequent to the extraction of starch froensiigo trunk. Cecil
(2002) [2] reported that every 100kg of sago stancpith, about 10kg of sago bagasse (hampas)risrgeed, and
this sago bagasse are likely to be discarded iméwsror open dumps without any facilities for veagtanagement
and this practice may cause soil and water potutitowever, unavailability of land and public awaees has made
such open dumps expensive and unfeasible. Apam thas, disposal of solid wastes in open dumps detad
wastage of organic and inorganic nutrients presetie waste which might be recovered and used asure in
agricultural fields [3]. Therefore, appropriate haologies, which are environmentally viable and neoically
feasible, are needed for efficient management gd fmgasse.
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Vermicomposting involves bio-oxidation and stalaitibn of organic material by the joint actions afrtbworms
and mesophilic microorganisms under aerobic caooti It is well established that a large numbeo@fanic
wastes can be ingested by earthworms and conviatiedhumus like material termed as vermicompost [any
organic wastes have been converted into vermicotmsisg different earthworm species include cattiag [5],
mango leaves [6], pig waste [7], sheep waste [@)Jtpy droppings [3], water hyacinth [9], paper w&aELO], textile
mill and industrial sludge [11,12], guar gum indigtwaste [13], bagasse [14]. Although, literatis available on
utilization of earthworms for agriculture, animpbultry, sewage and industrial wastes recycling, tilization of
sago bagasse using native spedreseylanensisand L. mauritii is yet to be proven for vermiculture and
vermicomposting process. Therefore, the objectivithe present paper is to produce earthworm biorfaskrge
scale production of vermicompost from Sago bagassended witlorganic supplements (biogas plant slurry) using
P.ceylanensiand L. mauritii.

MATERIALSAND METHODS

Sago bagasse, biogas plant slurry and earthworm P.ceylanensis and L. mauritii: The sago bagasse (SB) was
collected from a sago factory in Salem, Tamil Ndkhdia). The digested biogas plant slurry (BPS) whtined
from the storage tank of an on-farm biogas planEactulty of Agriculture, Annamalai University. TI&B was
mixed with BPS in different proportions (Table Ifhe initial properties of SB and BPS are reportad i
Table 2. Two native species of earthworierionyx ceylanensignd Lampito mauritii were chosen for this
experiment and both wormegere cultured on partially degraded cow dung ad feehe laboratory, department of
zoology, Annamalai University, Tamilnadu, India amdre randomly picked for experimentation.

Treatment design: Cement tanks measuring 30cm height, 60cm length 4Bwn width were used. Each
vermicomposting treatment consisted of six repéisatith 5kg of feed materials for both species ofms. The
tank were kept under shade and irrigated with rseogsquantity of water on alternate days to enshat the
substrate moisture content and was maintained@baimately 70% [15]. After the completion of premposting
period of 14 days, 100 un-clitellated hatchlingsboth worms were randomly picked from stock cultared
introduced in each vermicomposting treatment. Bagatment was established in six replicate. All tirgatments
were kept in dark at room temperature. The moistorgent was maintained at 60-70% during the erpent. The
containers were covered with moist jute to preveaisture loss and to keep away the pest. The 0 dgss to the
day of inoculation of earthworms.

Growth and reproduction study: Biomass production and reproduction potential, meaximum biomass gained at
end (mg worrit), net biomass gain (mg wott) growth rate (mg worth day’), total number of cocoon, total
hatchling number and mortality rate ByceylanensigndL. mauritii in each treatment were recorded periodically
for 84 days. The feed in the container was turngdtten earthworms and cocoons were separatedtfrerfeed by
hand sorting, after which they were counted andgled after washing with water. Then all earthwoand the
feed (but not cocoons) were returned to their retietreatments. The earthworms were weighed fuifrgut. At

the end of the experiment, earthworms and cocoosm® weparated and maximum biomass gained at end (mg
worm?), net biomass gain (mg woft)) growth rate (mg worfh day') total number of cocoon, total hatchling
number and mortality rate of both worms were reedrdAll the results reported in the text are theamef six
replicates. One-way ANOVA was used to analyze tigmificant differences among different treatmerifie
probability levels used for statistical significenwereP < 0.05for the tests.

RESULTSAND DISCUSSION

Earthworm biomass production, reproduction rate randality of P.ceylanensiandL. mauritii in different studied
vermicomposting treatments (YVF VTy,) were evaluated. Statistically.ceylanensisand L. mauritii showed
significant difference in biomass production angroeluction potential, i.e., maximum biomass gaiaeénd (mg
worm), net biomass gain (mg wott)) growth rate (mg worfh day'), total number of cocoon, total hatchling
number and mortality rate of worms among differ@rtmicomposting treatments (Tables 1-Rlreylanensishowed

a maximum and minimum mean individual biomass a@deat end on VT6, VT5 and VT4 treatments, respelti
(Table 1). SimilarlyL. mauritii showed a maximum and minimum mean individual biesrngained at end on VT12
and VT9 treatments, respectively (Table 3). Furtbemauritii showed significantly higher mean individual weight
gained in VT12, followed by VT11, VT10, VT8 and V,T&spectively. However, in the present study bissrgain
(mg worm®) and growth rate (mg worf) of P.ceylanensisn VT6 treatment was higher than other treatments
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studied and the order of net biomass gain and ¢roate (mg worrd) among treatments was: VT6> VT5> VT4>
VT2 >VT3 (Table12). Similarly, net biomass gain (mgrm?) of and growth rate (mg worf of L. mauritii in VT12
treatment was higher than other treatments studikeelorder of net biomass gain and growth rate \fragn™) among
treatments was: VT12> VT11> VT10> VT8 > VT9 (TaB)e

Table 1. Treatment proportion of sago bagasse and biogas plant slurry

Vermicomposting treatments | Substrate Proportion
P.ceylanensis
VT1 SB (100%) + BPS (09
VT2 SB (0%) + BPS (100%
VT3 SB (80%) + BPS (20%
VT4 SB (60%) + BPS (40%
VT5 SB (40%) + BPS (60%
VT6 SB (20%) + BPS (80%
L.mauritii

VT7 SB (100%) + BPS (0%
VT8 SB (0%) + BPS (100%
VT9 SB (80%) + BPS (20%
VT10 SB (60%) + BPS (40%
VT11 SB (40%) + BPS (60%
VT12 SB (20%) + BPS (809

VT-Vermicomposting treatment; SB- Sago bagasse;-B#&as plant slurry.
The figures in parenthesis indicate the percenteainin the initial substrate.

Table 2. Initial physico chemical properties of sago bagasse and biogas plant slurry

Property Sago bagasse  Biogasplant slurry

pH 5.2+0.07 7.9+0.06
TOC (g k¢ 472.7+3. 407.5+2:
TN (g k¢b) 5.4+0.1° 6.9+0.2:
TP (g kg) 4.7+0.11 5.8+0.15
TK (g kg?) 3.240.21 4.3+0.11
Ca (g kgh) 1.2+0.06 2.1+0.09
Mg (g kg¥) 1.5+0.04 1.1+0.05
Na (g kb 1.5+0.0¢ 1.420.0:
CIN 87.5t4.5 59.1+2.5

All values are mean of six replicates

Table 3. Biomass production by P. ceylanensisin different ver micomposting treatments of SB with BPS after 12 weeks (mean + SEM,

n=6)
Vermicomposting | Mean initial biomass | Max. biomassgained | Net biomassgained | Growth rate
treatments Worm™ (mg) Worm™ (mg) Worm™ (mg) Worm™day™

VTl 107+5.4 ND ND ND
VT2 105+3.5 614+6.4 509+2.9 7.0+0.03
VT3 10946.2 611+11.8 502+5.6 6.0+0.06
VT4 10€+7.E 734+14.5 628+7.( 7.50.0¢
VT5 11146.3 772417.2 661+10.9 7.940.12
VT6 108+7.4 781+13.6 67346.2 8.0+0.07

ND-Not detected; all values are reported as meataadard deviation between six replicates.

Table 4. Reproduction rate of P. ceylanensisin different ver micomposting treatments of SB with BPS after 12 weeks (mean + SEM, n=6)

Vermicomposting | Total no. of cocoon | Total no. of hatchlings Total mortality
after 84 days
treatments after 84 days after 84 days (%)
VT1 ND ND 10040.0
VT2 261+21 8216 12.5+5.0
VT3 228+34 80+12 45.8+10.5
VT4 365+20 137421 11.4+4.2
VT5 394+25 139+19 52+05
VT6 418+18 142426 5.0+0.9

ND-Not detected; all values are reported as meataadard deviation between six replicates.
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Tablel 5. Biomass production by L.mauritii in different vermicomposting treatments of SB with BPS after 12 weeks (mean + SEM, n=6)

Vermicomposting | Mean initial biomass | Max. biomassgained | Net biomassgained | Growth rate
treatments Worm™ (mg) Worm™ (mg) Worm™ (mg) Worm™day™

VT7 145+ 3.7 ND ND ND
VT8 149 +11.( 728+14.F 583+3.t 7.2+0.0¢
VT9 152 + 8. 70E+12.4 553+4.1 6.6+0.0°
VT10 144 +54 827+14.6 683+9.2 8.1+0.04
VT11 148+10.4 851+14.3 703+3.9 8.4+0.05
VT12 145 +8.5 859+16.8 714+8.3 8.5+0.03

ND-Not detected; all values are reported as meateidard deviation between six replicates.

Table 6. Reproduction rate of L.mauritii in different ver micomposting treatments of SB with BPS after 12 weeks (mean + SEM, n=6)

Vermicomposting | Total no. of cocoon | Total no. of hatchlings Tgtirgzrézhgy

treatments after 84 days after 84 days (%) 4
VT7 ND ND 10040.0
VT8 127+18 6245 9.7+ 3.1
VT9 85+15 48+9 26.4+85
VT10 126114 717 8.9+5.3
VT11 135417 84+11 4.3+0.
VT12 141+13 8318 45+0.6

ND-Not detected; all values are reported as meateidard deviation between six replicates.

The findings from the present study, in the contaixthange in individual weight of worms with thtoaking
density corroborates with the findings of othereggshers [16, 17]. (Ndegwet al., 2000; Monroyet al., 2006).
Edwardset al. [7] reported that population density of worms peit volume or weight of feed was important in
affecting the rate of biomass. Neuhauseal. [18] studied impact of population density on biemarowth oft.
fetidaand reported that growth of worms was relatechéodubstrate material. Suthar [19] reported thaididition
to the biochemical properties of waste, the miabbiomass and decomposition activities during weomposting
are also important in determining the worm biomaisxluction. The results clearly suggested that mapce of
amendment (BPS) in vermicomposting of &&1 may be justified in terms of the physical, cleaand biological
nature of the amendment for vermicomposting.

The total cocoon numbers varied among treatmerdsv@aximum and minimum cocoons obtained at the esg w
in VT6 and VT3 treatment foP.ceylanensiand VT12 and VT9 treatment farmauritii, respectively. Similarly,
the maximum number of hatchlings was observed i6 ¥id VT3 treatment fdP.ceylanensigand VT12 and VT9
treatment foiL.mauritii, respectively (Table 2 and 4). The variation ica@an numbers and number of hatchings in
VT6, VT7 and VT5 forP.ceylanensisand VT12, VT11 and VT10 foL.mauriti was insignificant §<0.05),
respectively. In the present stuByceylanensisndL. mauritii showed a statistically different pattern of matyal
among different vermicomposting treatments, respelgt The 100% worm mortality (% of initial popaian) was
recorded in SB alone treatment for both speciewarins which indicate some growth retarding subsarin it
(Table 2 and 4). However, mortality was lower imgh waste mixtures which had less SB concentraiomdo
60%) for both worms. Meharaj and Manivannan [20yehalso reported some earthworms mortality durimeg t
vermicomposting of biogas plant slurry mixed witmog residues. The different mortality rates during
vermicomposting may be due to the difference inghality and chemical composition of waste mixtunesd. The
survival rate of earthworms also depends upondte af food consumption during acclimatization afrms in the
waste mixtures during initial period vermicompogtitMoreover, changes in pH of substrate, higher &b of
initial substrate and production of toxics or feuhelling gases maybe some of the factors respensérthworms
mortality [21] . The growth and reproduction of tAeeylanensigandL. mauritii was best when allowed to feed up
to 60% SB amended with BPS. If the prime concerersniculture (production of earthworms), then &ddi of SB

up to 60 with BPS is recommended as it was founstmffective to support a sustainable harvest ghearms for
vermicomposting purposes.

CONCLUSION
In the present study revealed that addition of mben 60% SB with BPS was not efficient to supp@tious

earthworms growth parameters, i.e., biomass pramycgrowth rate, cocoon and hatchlings productfon
P.ceylanensigndL. mauritii. Finally it was concluded that if SB and BPS denlbed in proper quantities, it would
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be most effective to support a sustainable harvksarthworms for vermicomposting purposes. Amdmg tiwvo
native species of worm®. ceylanensiexhibits better biomass production, growth rategoons and hatchlings
production thark.. mauritii.
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