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Abstract :

Zoudy ar Scasonal varisten in density. bicmass and
nopulation grivatl rate 0f the sathwonm Snonwy. SansihaE ©as
in & garkans sits revrales g peak density of 100520 1m Aug.st
and lewesl of 375m’in Jung. Immatdres deminates 52
sopulatiz- through ouf the yesr Biomass of the santwz—
varieg from a rinimen of 11439 to a mammam 32838 g oy
WY Tra rete of ponulation growth reached 87 8xirnm v as
=f 134 E in Juy 2000 when environmant was favouraols. Bot o
declined to -0.673 in Junz when environment was urfawourss 2
nemm b moisiure and 2mperature.
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MATERIALS AND METHODS:

Sarpling Site

Trea site was 2 wet organically rich garbage

near Ranchi University Hostel, Morabadi Campus

ocated between 25 15°N latitude and 82° 20°E

ongituae at a height of 666m above mean sea levei.

The average physicochemical charactaristics of
garbage were as follows (Table 1)

Table-1- Physico chemical Characteristics of garbage
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Earthworms were sampled and hand sorted
snce in i month from October 1899 to Septombar
200 from 0-20 om depth folowing Dash and Matra
(1872 1577yand Allet 8l (197 3) from an area of 20
¥ 20 x 200m during morning hour, Five samples were
collected from each month,

Jn the basis of length and Cliteltar
devaloprnent the individuals were divided into 3
age classes (i} juvenile {=2cm, non clitellate;. {ii)
Immature {= 2cm = 4om, non clitellate), and (i) Adult
i= decm, clirellate).

Five freshly collected worms of each size group
wer2 weighed separately after gut clearance and
ware kept in oven at 85" C for 24 hrs to obtain dry
weight. Gut clearance of worms was mads by
keeping them '}‘_ immersed in distiled water {changed
every 12hrs} in glass petr dishes for about 3-4 days.

Rare aof Repraduction

The rate of reproduction was calcuiated
fellowing Sahu and Senapati (1988} The data on
earthworm cocoon produclion i one of the impartant
aspects in determining the reproductive strategy of
eartworm. However, Sahu and Senapati {1588)
have indicated the possibility of utilizing Juvenila :
agult ratio in the absence of cocoon data giving
rellahle results




Rete of Populution Growth :

Since Perionyx sansbaricus is & r-selection
speces it shows exponential growth which was
calculated by the formula.

N =N e
Where Nt = Papulation size aftert time

No = Papulation size at the beginning

t  =ume intarval

r = rate of populaticn growth

RESULTS AND BISCUSSION.

Density & Bivmass

The population density of earthwonms varies
considerably in diffcrent habitats and different
geographical regions. Fundamenially the high and
low population density depends Upon habitat
suitability and preveiling climatic conditions.
Population density and biomass of Perionyx
sansibancus 3s shown in Table-Z reveals that the
average monthly density was 3554/m” with a biomass
cf 120.21 g dry Wi . Of the avarage monthly warm
population the Juveniles. immatures and mature
worms constituted 781/m’ 1971/m* 802/m"
raspectively.

The density varied frem 275 to 10,050/m° with
a biomass of 11.63 to 328.38 g dry wt/m’. A peak
number of 10.050/m°. recorded in the menth af
August 2000 where as a minimum of  375/m° was
chserved in the menth of June 2000

The numbker of Luveniles during the study
period varied from maximum of 2500/m” recorded in
the manth of July 2000 t6 a minimum of 75/m’in the
ronth of May 2000, The number of immature worms
ranged from 375 in June 2000 to 5900/m” in Algust
2000, The maximum number of mature worms was

1850mi” in the month af July 2000 whereas a
minimum of 150/m was in Apnl 2000. No garthworm
population of Juveniles ang mature worms were
observed in the month cf June 2000,

Population structure constituted 8.33 - 27 70%
of Juveniles, 44 50-100%, of immature and 18.21-
31.89% of adults during the study period from
October 1999 to Septamber 2000

The contribution of Juveniie worms to the total
Wom population was ninimem being 8 33% in tha
manth May 2000 and maximum being 27.7% in July
2000.In case of immature worms a minimum of
44 50% was observed in the manth of October 99
and a maximum of 100% was present in June 2000,
The mature worms had a maximum shara of 31 85%
of tatal population in Novamber 1999 and & mimiruem
ef 16.21% in Aprit 2000.

The youngest age group i.e. juvenile forming
the smailest camponent of the total pupulation
indicate rapid transformation andiar high mortality
andfor discontinuous reproduction resulting in an
instakility in the age structure.

Fig. 1. shows the rate of reproduction of
Perionyx sansibaricus at the site which ranged
betwsen 0428 and 1,282 recorded during the
months of May 2000 and July 2000 respectively. The
rate of reproduction of Peronyx sansibaricus was >
1in the month of December 92, July 2000 andg
August 2000, The rate of reproduction was zero in
the manth of fune 2000,

The rate of population growth (Fig.1) ranged
between +3. 18010 -0.085. The maximuwm value was
obtained in the month of June 2000, Positive value
of rwas obtained during March, July and August 2000
and negative valuos were obtafned dunng March,




Juty and August 2000, The paositive values indicate
growth in population whereas the negative valie
indicated decling in population denstity.

DISCUSSION,

The present work was confined to garbage
site and only the earthworm qpems F. sansibasicus
was found varying from 375/m to 10, G50/m’. Sahu
et al { 1988) while working on (¥chogasier bolad
from upland grazed pasture recaiving kitchen waste
and dung deposit site receiving dung from nearby
area reported rmmrnum population of 8030m™ in
pasture and 12617/m’ in dung deposit site. Tha
popuiation density found by Sahu et al. (1958) was
either very less or nil from November to Jure while
during the present work a sizeabls population was
attained throaghaout the year probably because the
area received rains every month during the study
period. |t appears that out of the two important
environmental vanables ,moisture and temperature
wchih put pressure on population density, maisture
was rot 2 limiting factor during the present
investigation. However, the higher peaks were found
associated with high rainfall. Mishra and Dash (1954,
reportad thai earthworm activity in Indian conditions
i imited to rainty and post rainy season, but Peronyx
sansibaricus in the present study was found
throughout the year because of optimum moisture
availability throughout ihe year at the garbage site,
This particular characteristic of the species makes it
suitable for yermicomposting. Dash { 1989) has also
mentionad Ferrionyx sansibarcus as one of the
important sarthworm species found suitable for
vermicemposting.

The biomass (live wt}) of Parionyy
sansibarcus was obsernved to be 58 25-1647.08 g
live wirm (Table-2) during the present study. The

recorded bicmass is considarably higher than that
of the reports of Dash & Faira {1977), Lavelie {1978},
and Senapati & Dash {1981) for tropical pasture.
Sahu ef af. (1588) repored & biomass of 0-66. 29
live wtim’ from a pasture receiving kitchen waste and
in 3 dung deposit site respactively which was lhe
highest biomass reported so far for Dichogaster
botawi Dichogaster bofauiis a smalf epigaic epacies
with high population density and high reproductive
rate  whereas FPerdonyx sansibaricus is a large
species which occurred throughout the period of
study without showing any stress. Further a
rebuilding of population hiemass was not observed
which could probably resulted into very high biomass
for the specias during the present work. A population
bmmass of 0 86- 87 glive wt/m” and 0-183 33 give
wtfm in control and 50% waste water irigated plot
respectively was reported by Mishra and
Sahoo{1997).

As reparted by Sahu et al. {1998) the ratio of
total cocoons to adults and total juveniles to adults
in all the sarnpling cccasions did not show signficant
difference indicating the use of Juvenile : adult ratio
as an alternate method of calculating rate of
reproduction in the absence of coceon data which
has been follewed in the present work. The rate of
reproduction showed a varation from 0.428 1o 1.282.
The rate of reproduction on the basis of alternative
method (WA for Dicltogaster bolats at dung depesit
zite has been recorded as 2,18 -during December
and 2.85 during July by Sahu et al (1688). These
twa high rates signify bimodal peak pattern. In
present study however a stmilar biomoda: peak
pattern has been observed. The probable duration
for completion of life cyce of P sansibancus might
be about 5-6 months at the garbage site. The
expacted duration that an individual is supposed to




Table 2. Population density (Modn’) and Biomass { g dry wiém®) of Peviennye sanséboricus

Population density Nofm? Total

Muonths Tuvenile Immature Mature Toial Waorms Biomass

) WOrnis WOLInS wOrms Node? o dry wt'm®

T 0et 99 1100 1925 1300 1323 158.18
Mo 94 450 1525 G253 2000 129.0
Dee ’99 450 B0 FZ5 [ 725 62.60
Fan 2000 d25 TS0 00 1675 6B .67
Felh 2000 3na B0 350 1420 6233
Mar "2000 1758 10258 375 Lags &67.74
Apr 2000 | 34 o7a Fal B2a 3127
Maw 2000 73 Oa0 173 LD 33 28
Jun. 2000 - 375 - 373 11.63
Al 2000 2500 A5T5 RIS 25 223.01
Aug 2000 2250 5900 | 9a0 10 A0 32838
Sep. 2000 1550 46000 1575 Fa2s 27738

g, | Shows the populalion srowth pattern Pericuner Sansibaricus.
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live is known as life span. Since £ sansibancus
population reached zero level and showed annual
colonization of worms, so the duration afthsa life cycie
mighl be equal to the life span. This is under
verification through laboratory culture experiments.

Environmental resistance causes negative
impact through mortality on the growth of the
population, hence higher the snvironmental
resistance on the specias lower is the population
growth. After deducting the impact of environmenlal
resistance from the rate of reproduction rate of
F sansibancus populationwas always higher{Fig 1}
except July whara it is lower than the growth rate of
the population probably because the environmental
resistance is lgast in this month as discussed earlier.
Twe environmsental variables namaly temperature
and meisture are most favourable during this month.
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