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Abstract:

Energy transformations and energetic of oligochaete species is available in population/ecological energetic of
the soil inhabitants of the temperate and tropical regions. The study of bioenergetics is relevant for both basic
sciences as well as applied fields to assess the environmental impact on the economically important organisms
like compost earthworms. In the present research an experiment has been implemented to study the utilization
of food budget in the tropical compost earthworm Eudrilus eugeniae under regular seasonal patterns of rainy,
winter and summer by providing ad libitum partially-aerobically decomposed cattle dung. This study was done
to know the effect of season on the feeding, defecation and cocoon production of the earthworms for its best
utilization from the point of commercialization under three agro-climatic conditions. The fate of eaten food from
hatchlings to post reproductive periods were documented for the study of growth period, growth, food
consumption, daily food intake as a function of age group, total food intake as function of age group, feeding
rate, feces defecation, food assimilation, assimilation rate (ASR), assimilation efficiency (ASE), conversion of
assimilated food into body substance, conversion rate, gross conversion efficiency (K1), net conversion efficiency
(K2), food oxidized as an expression of metabolism and metabolic rate. The impact of season on the feeding,
defecation, absorption, assimilation and cocoon production has been discussed in detail.

Keywords: Absorption, Assimilation Rate, Conversion Efficiency, Feeding Rate, Metabolic Rate, Oxidation.

1.0 Introduction:

The  bioenergetics  subject involves  basic its research and importance under laboratory as well
thermodynamic laws (Haynie, 2001), energy can large-scale commercial activities. A series of work
neither be created nor destroyed although inter using cattle dung as their natural diet has been
converted between different forms (Frayn, 1996) proved by several workers (Hand et al, 1988, 1988b;
unless there is degradation of energy from a Reinecke and Viljoen, 1990; Viljoen and Reinecke,
nonrandom to a random form (Phillipson, 1966). 1990; Hendriksen, 1991; Kale et al, 1994; Sunitha et
Study of growth and bioenergetics in the compost al, 1994; Edwards and Bohlen, 1995, 1996; Edward
earthworms is a necessity from the angle of bulky et al, 1995; Sunitha and Kale, 1995a; 1995b; 1997;
conversion of biological wastes for Indian Sunitha, 2011a, 2011b).

circumstances under three agro-climatic conditions

of rainy, winter and summer. Previous workers have Kale, (1995), observed that wooden boxes,
collected bioenergetics’ data to assess the ecological cemented tanks, earthern pots, eathern pits lined
energetic subjecting the abundantly found soil with either stones/plastics are best suited for
feeding earthworms and litter feeders during their multiplication of E. eugenige under humid and
active periods i.e., rainy season. Study of slightly dark places with a substrate moisture of
earthworms’ role in decomposer subsystem av.45% and an av. temp of 25°C and of neutral pH 7.
(Coleman and Sasson, 1978), their density, biomass, Moisture of the body surface of an earthworm is of
burrowing, feeding, egestion and energy budgets prime physiological factor that facilitate locomotion,
(Boltson and Phillipson, 1976; Dash and Patra, 1977) skin respiration, excretion of nephredial function
mainly under natural ecosystems and of and for lubricating act of coelomic fluid (Ghabbour,
endogeic/anecic nature are appreciable. Earthworm 1975; Shanthi et al, 1993; Muyima et al, 1994;
Eudrilus eugeniae an experimental animal of the Edward and Bohlen, 1996). In the present study a
present study is an epigeic, humus forming compost detailed aspect of metabolism, metabolic rate has
earthworm that has become a celebrity in terms of been studied. Reinecke and Viljoen, 1990; Muyima

et al, 1994 have shown a wider tolerance of
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temperature by E. eugeniae as high as 42°C and a
low soil temperature below 50° C. In the present
study, the worms appeared to be feeding and
defecating throughout the period of study
irrespective of season; however, wider differences
were observed when subjected to food budget and
bioenergetics of the worm that affected the
production of vermicompost under seasons of rainy,
winter and summer. The quality and amount of food
material influence not only size of earthworm
population but also their rate of growth and
fecundity (Dominguez et al., 2000; Chaudhari and
Battacharjee 2002). The present study, a record from
hatchling to extended post reproductive periods on
exposure to natural diet of cattle dung under three
climatic factors depicted the seasonal role-play on

growth and reproduction based on rates and
efficiencies of assimilation, conversion and
metabolism.

2.0 Materials and Method:

Hatchlings of Eudrilus eugeniae were collected into
aerated plastic boxes containing wet filter paper to
estimate food utilization budget in different seasons
of rainy, winter and summer. Three replicates were
maintained consisting of known weight of ten
hatchlings/ box. Worms were grouped as shown in
Fig: 1. The experiments were terminated at the end
of every 20" day and study parameters were
recorded accordingly. Worms were allowed in
submerged water for a period of 18 — 20hrs for gut
clearance to start the next set of 20-day period
studies. When the worms were bulged due to
immersion in water during gut clearance, were then
put on layers of dry filter paper for 15 — 20mts to
lose excess water until the original body consistency
were obtained. The experiments were conducted by
feeding the worms with partially decomposed cattle
dung with the onset of respective seasons. Av.60%
moisture were maintained in the feed substrate
throughout the study period, irrespective of the
season and outside temperature. A sample of the
feed was kept in triplicate as control without
earthworms to record the percent moisture of the
feed prior to the start of the experiment and on
completion of the every 20" day of the experiment.
Three seasons were considered: Rainy season (28
degree C + 2 degree); Winter season (at 26 degree C
+ 2 degree); and summer season (32 degree C + 2
degree). The worms, their feces, given feed as well
as left over feed were weighted in a single pan
balance to an accuracy of 0.1mg. Ad libitum feed
maintenance was ensured; feces were collected and
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oven dried. The uneaten feed was collected at the
termination of each set of experiments (at the end
of 20" day) and oven dried. The worms’ weights on
fresh and dry weight basis were recorded at the
beginning and at the end of the experiment. To
record the growth attainment, few worms from each
replicate were freeze killed and then placed in hot
air oven at av.85 degree C. until the constant
weights were obtained. Details of the method
applied for calculations of the obtained data prior to
statistical analyses are shown in Table 1.

3.0 Results and Discussion:

Type and amount of material available influence the
size of earthworms, population, species diversity,
growth rate and cocoons production (Edwards et al,
1998). In the present study ad libitum feed substrate
cattle dung was provided for the study of growth
and fate of consumed feed under three seasons as
factors. Seasonal conditions under tropical climate
affect the food utilization to influence growth,
development of sexual stages and one must consider
the possible fates of food that was consumed with a
quality of organic waste as one of the factors
determining the onset and rate of reproduction
(Dominguez, 2000). In the present study the season
has played a role in determining the age of the worm
and was well known from the development of
clitellum and cocoon production. As a fact cocoon
production and rate of hatchling are important for
the continual  multiplications of compost
earthworms (Bhatacharjee and Chaudhuri, 2002). As
per the previous record cocoon production starts at
the age of 6 weeks and continues till the end of 6
months. Under favorable conditions one pair of
earthworms can produce 100 cocoons in 6 weeks to
6 months (Ismail, 1997). In the present study during
rainy season, the worm produced cocoons during
the 40th, 60" and 80" day period with average
cocoons of 6.40, 17.00 and 20.33 respectively
totaling to 43.73 cocoons per worm; under winter
season, the worm produced cocoons during the 60"
,80™ and 100" day study period with an average
cocoons of 2.40, 3.71 and 7.21 respectively totaling
to 13.38 cocoons per worm; under summer season,
the cocoons were produced only in the adult(2)
stage between 61 to 80" day with 17.44 cocoons.
Based on the morphological appearances and on the
beginning and ending stage of cocoon production it
can be assumed that during rainy season the worms
reproductive period lasted for 60 days (2months)
with an early maturity with more number of
cocoons; in winter season although lasted for 60days
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but the reproductive days were extended with less
number of cocoons compared to other seasons;
however in summer only 20 days were seen as
reproductive period but higher number cocoons in a
short period than in winter.

Fig 1: Earthworms grouped as under for ease of the
experimental study

Adult3 (gp 5) mall

from 12- immature

15wks (gp-1) from
1-Rwks

Adult2 (gp 4)
from 9-
12wks

Adult 1(gp
3) from 6-9
wks

Large
immature(gp
- 2) from 3-
Awks

Table 1: Details of the method applied for calculations for the data prior to statistical analyses

Conversion of feed into body
substance

Estimated by subtracting the dry weight of the experimental individuals
at the beginning of the experiment and from that at the termination of
the experiment

Food intake

was determined by subtracting the dry weight of uneaten food from the
dry weight of the feed provided.

Food untilization budgets

were studied using IBP formula and terminology(Petrusewiez and
Macfadyen, 1970) I1=B+M+F (where, | = food consumed(ingested); F
= undigested food; B = food consumed — undigested food; | - F =
assimilated food; M = assimilated food used for growth (gain in biomass,
growth and conversion)

values expressed in mg dry weight per age group
rates expressed in mg dry food per mg live individual per day
Efficiencies expressed in percentage
Growth considered in mg live weight as function of age group
Applied calculations
Rates of : Each value (of feeding / assimilation / conversion / metabolic) of each
(a) Feeding individual age group (of small immature / large immature / adult(1) /

(b) Assimilation
(c) Conversion
(d) Metabolic

adult(2) / adult(3) multiplied by worm period of activity (20 days for each
age group) divided by total number of worm period from small
immature to adult(2) / adult(3).

Assimilation efficiency (ASE):

Based on insect physiologists, Muthukrishnan and Pandian, 1987.

Conversion Efficiency:
(a) Gross conversion efficiency — K1
(b) Net conversion efficiency — K2

Based on insect physiologists, Pandian, 1967 and Delvi, and Pandian,
1972

Metabolism

Difference between assimilation (AS) and Production (P), calculations
based on insect physiologists, Muthukrishnan and Pandian, 1987
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Chart 1a: Growth (values expressed in mg wet wt/worm)

900
800 []

700 —
600

50 Drainy

400

@winter

O summer|

300 —

200 —
100

sm. Imm. large imm. adult(1) adult(2) adult(3)

Chart 1b: Food intake (values expressed in mg dry wt/day/worm)

25

mrainy
15 mwinter

g summer

0.5 i |:|
0 4
sm.imm. large imm. adult(2) adult(2) adult(3)

Chart 1c: Feeding Rate (values expressed in mg dry
food/mg live worm/day)
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Chart 1d: Feces defecation (values expressed in mg dry
wt/day/worm)
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Chart 1a to 1d: Showing Growth, food intake,
feeding rate and feces defecation fed on cattle
dung (ad libitum) in different seasons from
hatchlings to post reproductive stages. Each age
group is a record of 20days interval.

Earthworm biomass apart from specific species plays
a pivotal role for the transformation of bulky organic
wastes under mesophilic composting activities
(Haimi and Huhta, 1986; Edward, 1998; Chaudhuri
and Bhattacharjee, 2002; Sunitha, 2011b). Growth
period, growth, food consumption, daily food intake
as a function of age group, total food intake as
function of age group, feeding rate, feces defecation,
food assimilation, assimilation rate (ASR),
assimilation  efficiency (ASE), conversion of
assimilated food into body substance, conversion
rate, gross conversion efficiency (K1), net conversion
efficiency (K2), food oxidized as an expression of
metabolism, metabolic rate were the inter
connected parameters that were calculated from the
obtained experiment as shown in Tables: 2a, 2b and
2c. The obtained data were applied to statistical
analyses shown in Charts: 1a — 1d. The quantity of
food taken by a worm varies from 100 to 300 mg/g
body weight/ day (Edwards, 1972). In the present
study assimilation was reflected in large proportion
of ingested energy that was lost in feces, was the
wasteful energy for compost earthworm but was a
value-added product from the agricultural point of
view.

Assimilation was higher in summer season than in
rainy and winter. The assimilation trend slowed as
the age of the worm advanced; in summer season
this phenomenon was not seen wherein at all the
age group the percentage of assimilation either
increased and subsequently decreased or vice versa
seen. It meant to say with an interval of 20day
period, the assimilation trend increased at one time
and decreased at another and again increased in the
next showing increase-decrease  pattern.
Earthworm species, type of food, climatic conditions
play a pivotal role in the doubling time, with
reference to density and biomass (Ismail, 1997).
Food intake increased in comparison to growth/ age
of the earthworm E. eugeniae in the present study.
Small immature worms consumed cattle dung on dry
weight basis 22 times and 55 times more food than
their body weight in wet condition of av.60%. The
rate of food consumption suddenly decreased with
increase in body weight thus in the succeeding age
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groups of large immature, adult(1), adult(2) or
adult(3) the food consumption accounted to
between 7.8 — 6.0 in rainy season; 3.9 - 9.3 in winter

season and 10 - 16 in summer season.

T able 2a - Summertzation of fate of food utilization during rainy sasson

Fateof food utlization

Inferencedrawn

Food consumption and
wssimilation

Terased food comsumption  inemased zrowth Daily
food intaks 33 2 furetion of aze zrovp was maximum for
small immaturz comparsd to other zroups. The fesding
rate was high at small smmature period (1.431me of dey
food me of live body whiday) and thers after rafuced >
7% in other periods. Food assimilation tn smafl
immatere was higher. Assimiladion mte (ASR) was
direetly proportional to assimilation which in turn was
proportiona to the food infake. Assimilation effcieney
(ASE) = food assimilated 2 2 percentaze of food
consumed was morz or less 2 fuchuation trend.

Faces dafecation

Facas defecabion was maimum for small immabie
group(!3me of drywt /mg of drvbody wt /day).

Conversion of assimilatal food
into body substance

Was more in large immaturs. The comersion rate was
tghest for small immmture than other 2z srovps.
Converion rate decreased 23 the prowth inereased, Gross
converston eficiency (K1), from small immaturs to larze
immate (12, the conversd food matenal) showsd
effieizney of 1.2 to 3 2%. The conversion effidecy K1)
decrsased 25 2 funchion of aze zrovp and rexched
mninmm of 0.3% to 0.6% n the older ag= proups. Nat
conversion effidency (K2), was sen in larse immatuse
with 13.61% and least secomd of 130% for small
imimatie.

Food oxidisel (an expression of
matahokism)

Cocoon production

Was highest 1n adult?) with 436.36me dry whime drv
period; laast reeord of 331%me in larze immatvrs
Metabolic rate was maximom for small immatve
(0.933me) and drstically decreased to (.03 3mg for larss
mmatere and 0.0%8me for adult(]) 2nd tncrease azainan
inegzass trend of (. 24%me in adult(2).

Cocoon production dunng the 4% 6% and 80 day
recarded av. .40, 1700 2nd 20.33 respectivaly totaling to
43,75 cocoons worm. The period from 21° dayto 60° day
a5 considerd as active raproductive period and 61 day
to 80% day 25 post reproductivelzxizndsd mpméuctive
period.

Growth completion

Requirzd 30 days and later showsd diminished ativity,
wt loss and reduction tn cocoon production. The pre-
seproduetive pariod small immature period lastad for
Wdays fom hatehling, 217 day to 407 day pariod wer
extanded @ preqsproductive periodlarze immate
period, but camot be called immaturs, because womns at
this pariod produced cocoons; henee could be depicted 25
initiated productive petiod.

471

Table: b - Summerization of fate of food ufiliztion during winter season

Fateof food utilization Inferencedrawn

Inerased food comsumption showed increased prowth The
daily food intzke 23 Dnction of &2 prowp was hizhast in
small immaturs stazz. Total food intake as function of azz
srovp for 100days acounted for 1282 67me. the feading
rate was high at small immaturs stage and showed severl
times deerzasing trend in the subsaquent azs zroups. Food
assimilation in small immaters was higher than for other
stages. Assimilation rate (ASR) was dimetly proportional
to assimilation whichin trn was proportional to the food
intake. Assimilation efficiency (ASE) = food assimilated
a5 2 percantage of food consumed was mors or less 2
fluctuation trend. The comvemion of assimilated food into
body substance was morzin the adult{l).

Facas dafeeation was highest for small immature stage
with 26.67me of érywt' me of diy bodywiday.

Food consumption and
wssimilation

Feces defecation

Was  highest for smull immaturs. Comersion mie
deereazed with age. Gross conversion effictency (K1) was
17 to 3% fom small immater to adult(2) stage.
Adult(3) showed only 0.3%. net conversion efficiency
(K2) showad was 2.73% in small immature and incremed
to 3943% in adult(l) and decraased from 106% in
agult2) with inerease in 16.02% in adult(3).
Was highest in with 37larzs imnutee with 36me dry
Food oxidisal (an expression of | wiime drv period.; least record of 14.31me in adult(1)
meaahalic rate) stage. Metabalic rate wa maxinwm in small immatuee
and drastically deereased to (.01 3me in adult(?) staze.
Cocoon profuction durine the 60F, 80 and 100 day
stazes was an av. cocoons of 240, 371 and 721
raspectively totdine to 1333 cocooms/worm  Later
worms enterad o0 no cocoon profuction stEe with
diminishad activity.
Required 100 dawe later showad waight loss, raduced
cocoon production and diminished feeding activity. The
a-eproductive period/ small immaturs period lasted for
Nday: fom the date of hatclling stage The larze
immatue period lasted for 21° day to 40 day, which
could benotad 23 extended pra-eproductive period.

Conv ersion of assinmlatel food
into body substance

Cacoon production

Growth completion

Study of earthworms’ role in decomposer subsystem
(Coleman and Sasson, 1978), their density, biomass,
burrowing, feeding, egestion and energy budgets
(Boltson and Phillipson, 1976; Dash and Patra, 1977)
mainly under natural ecosystems and of
endogeic/anecic nature are appreciable. ‘T
diagram: 1 — depicts energy allocation of consumed
food in E. eugeniae. The total feces defecation
accounted to 54.3% in rainy season; 81% in winter
season and only 35.2% in summer season. The total
amount of food converted into body substance
increased as a function of age with minimum in small
immature and maximum at large immature and /or
at adult stages; later showed minimized conversion
at the extended growth period. The converted food
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in percentage accounted for 2.1%, 7.4% and 1.5% in
rainy, winter and summer respectively. Winter
season recorded lowest oxidation or metabolism
ranging between 92.8%; with an increase of 2 degree
C. during rainy season, the metabolic rate slightly
increased to 97.7%. In summer at higher
temperatures the metabolic rate increased to 98.5%.
Among the age groups of a particular season and
between age groups of three seasons, summer
season showed uniform levels of metabolic activity.
This study reveals that seasons of rainy, winter and
summer as a factor of temperature played a vital
role in the metabolism/ food oxidation of the
earthworm E. eugeniae that affect the defecation
variation a factor to be considered under
vermicompost production in terms of organic waste
utilization as a value added product.

Flow Chart 1: ‘T’ Diagram showing energy allocation
of consumed food cattle dung in Eudrilus eugeniae
fed ad libitum in different seasons.

Tahle: 2e - Summerization of fate of food utiliztion during summer season

Fate of food utilization

Inferencedrawn

£00D INTAKE IN mg (100%}
Ralnyseason:  39814.83

Winter season: 25653.25
Summerseason: 4429333

FECES DEFECATION ({in %)
Rainy season:  54.3%

Winter season:  81.0%
Summer season:  35.2%
ASSIMILATION {in %}
Rainy season: 45.7%
Winterseason:  19.0%
Summer season:  64.7%

RESPIRATION {in %)
Rainy season: 97.9%

Winterseasom: ~ 92.8%
Summer season:  98.5%

CONVERSION (in %)

Rainy season: 9.4%
winter season:  7.4%
1.5%

UMMEr seasan:

Food consumption and
assinilation

Feces defecation

Conv ersion of assimilated food

into body substance

Food oxidisal (an expression of

maabolic rate)

Cocoon production

Growth complation

Ineraased food consumption showsd inersased zrowth
trend. Daily food intale 23 funchion of a2 mrovp was
maxirnm for small immatuee. Total food infzke
function of aze zroup for 2 period of 30daws accountad
for 2214.67me. The fasding ratz wa high in small
immatu and showsd saveral fold deermase trand in the
later stazes. Food assmilation in small immature was
higher than for other stages. Assimilation rate (ASK) was
dirzelly proportional to assimilation which in fun was
proportional to the food mtake. Assmilation efficiency
(A3E) = food assimilated 2 2 percentaze of food
consumed was moe of less 2 fvchuation trend The
conversion of ssimilated food into body substance was
morain the adult(D).

Faces defecation was nuxtnwm for small immatues rroup
was 43.33me of dry whime of éry body wtlday.

Was highest for small immature and decramsed as the
wotm period incraased. Gross conversion efficiency (K1)
was lower in small immature staze and increased in the
subsequent stages. Nat comversion effciency (K2) was
13.6% in lage immature stage and was least record of
1.8%% in small imnutuse stage,

Was highest in adult(l) 617.17me and decreased to
421me in adult(2) staze was an mdication of diminished
body activity 2z 2 function of dry ssason Matabdlic mte
was hghest in adult{]) 0.608mz and decrased to (). 232ms
inadult(2).

Cocoon production period was B1° to 80 day with av.
174 cocoonwomn.

Requirad 8dave, later showed waight loss, enfersd to no
cocomn peiod with diminished feding actimty. The
growth trend was maxinmm of 1678, 30m for adult]. The
period 41° to 60F day ware considersd mproductive
period for cocoon production
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Table: 3 - showing food assimilation, Rate of Food Assimilation, Food Assimilation Efficiency and Conversion of
Assimilated Food when fed on cattle dung (ad libitum) in different seasons from hatchlings to post reproductive
stages. Each age group is a record of 20days interval.

Season Age group Food assimilation Rate of food Food assimilation Conversion of
(mg dry wt' day assimilation effidency (% of food assimilated food
wonm) (mz drv wt' daw'  intal=) (me drvwi'mg dry

wonm) wt of worm/day)

Rainy season  Small immature | 19817 +/-24.76 0833 +/-0.094 66.80% +/- 3.018 3.80 +-0.72

(18 degre= C Largeimmature | §0.33 - 2707 0063 +/-0.027 20321 +-7979 735+/-1.13

+/-2 degree C) Aduli1) 15938 +/-55.53 0100 +/- 0.040 24935 +/- 6433 3.79+/-1.65

Adulel) 49139 +/-16226 0251 +-0.085 63345 +/-16.791 4 53 +/- 080

TWinter season Small immature | 6545 /- 2681 03836 +/-0.385 60121 +/-15.162 1.524/-023

(26 degre=s C Largeimmature | 30.76 /- 5155 0154 /- 0.087 32027 +/-209832 279 +/-011

+-2 degree C)  Aduli1) 2333 +/-5.66 1020 +- 0004 G238 +/-1308 8.83 +/-0.33

Adult(2) 3538 +/-18.32 0020 +/-0.011 12126 +/- 5.434 2.81 +/-0.16
Aduli3) 3933 +- 2872 0019 +-0.014 G468 +/- 7211 147 +/-0.72

Summer Small immature | 12333 +/-2517 20588 +-0.671 73,8839 +/-6.736 0583 +/-021

SEA500 Largeimmature | 23673 +/-34 63 0530 +/-0.120 70098 +/-8314 543 +/-033

B2 degree C  Adull) 62327 +/-80.92 0514 +/-0.149 T4421+/- 6477 6.09+/-1.31

+-2 degree C)  Aduli2) 43083 +/-79.06 0258 +/-0.0353 50.576+/-3485 G 10+/-031

Table 4: Effect of seasons in E. eugeniae (from hatchlings to post reproductive periods) on Conversion Rate, Gross
Conversion Efficiency (K1), Net Conversion Efficiency (K2), Food Oxidized and Metabolic Rate (mean readings)

Season Age group Conv ersion Gross Net conversion | Food oxidized  Metabolic rate
rate cony ersion efficiency — K2 (me drvwt/mg (ms dry wi'ms

(mg drv wt/ mg efficiency — K1 (3% of food dry worm / day) live wormiday)

live worm' dav) | (% of od intal=) assimilated)
Rainy season Emall immatere 0018 +/- 0003 126+~ 0.14 1.85+/- 0.16 18337 /- 24.05 0.855 +/- 0081
28 degre= C Large immature 0u008 +/- 0001 251+ 0.51 13 .61+/-5.73 33.19 =/~ 2706 0055 +/-0.027
=/~ 2 degrea C) Adule(1) 0002 +/- 0001 060+~ 026 268 +/- 1.48 15558 +/- 56.58 0098 +/- 0040
Adult(2) 0u002 +/- QU000 0.6l +'- 0.19 102 +/- 044 436836 +- 16265 0.245+/-0.085
Tinter season Emall immature 0018 +/- 0000 1.72+/- 0.38 273 +/-1.65 6304 +/- 2603 0.817 +/- 0 385
(26 degre= C Largs immatur= 005 +/- 0,000 1.13 +/- 0053 430+~ 1.99 TIST +/- 5153 0. 145 +/- 0057
+/- 2 degrea C) Adult(1) 008 +/- 0,001 354 - 041 3043 +/- 1037 1451 +/-565 0,012 +/- 0,004
Adule() 0002 +/- 0000 1.00+/- 0.16 1060 +/- 785 3257 +/- 1849 0019 +/-0.011
Adult(F) 00l +/- 0,000 056 +/- 0.1% 16.02 +/-24.4 37.86+/- 3057 0018 +/-0.015
Summer season Ermall tmmatere 0016 +/- 0.003 057 +/- 015 078 +- 023 12240 +/- 2522 2083 +-0.671
32 degres C Large immature 0011 +/- 0000 130 +- 022 2.1% +/- 0.57 25131 +/- 482 0519 +/-0.121
=i- 2 degrea C) Adult(1) 0006 +/- 0001 073 +- 020 100 +/- 030 61717 +/- 8201 0.608 +/-0.150
Adult(Z)y 0005 +/- 0,000 108 +/- 013 2.16+'- 039 42173 +/- 7922 0.252 +/-0.053
473
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4.0 Conclusion:

1) Food intake increased in comparison to growth.
Small immature worms consumed 22 times on dry
weight basis and 55 times more than their body
weight in wet condition of av.60%. The rate of food
consumption decreased with increase in body
weight and that resulted in early maturity with
initiation of cocoon production.

2) Total feces defecation accounted to 54.3% in
rainy season; 81% in winter season and only 35.2%
in summer season. From the point of vermicompost
production the best season for worm activity and
vermicompost production would be winter season
under tropical climates.

3) The assimilation trend slowed as the age of the
worm advanced during rainy and winter season,
where as in summer season at all age group the
percentage of assimilation either
increased/decreased from one group to the next
group. From the point of bulky conversion of organic
residues under commercialization, the post
reproductive adults are to be sorted out, as their
feeding and defecation are not commercially viable
and may be used as protein meal.

4) Under rainy season due to prevailing rains and in
summer season due to high temperatures worms’
assimilated energy was utilized for oxidation as
metabolic rates were higher showing the sum of
energy spent for the activities of either respiration,
production of body fluid (coelomic fluid). Care and
planning for the procurement of vermicompost is
needed during these two seasons under large scale
production as compared to winter season wherein
the feces defecation is negligible; however from the
point transformation of bulky biological wastes as a
criteria rather than commercialization these are the
best seasons for feeding.
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