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Abstract

The present paper deals with the population biclegy and reproductive strategy of a peregrine earthworm
Ocnerodrilus occidentalis {Eisen) from a tropical agro agroacosystem of Jharkhand near Ranchi town. The average
manthly worm population of 2685 m? was observed while the peak population of 7600 m* was found. A considerable
variation in density of worm at different depth was recorded. ANOVA relating to population density of earthworm al
different sites indicates that mean values does not differ significantly at different sites al 5% and 1% level However,
there was a significant difference in population density value of different manths al 5% and 1% level. Soil moislure is
significantly correlated with total earthworm number (r = 0.885, p < 0.001). The rate of reproduction of O. cecidentalis

reached a peak of 3.191 indicating single reproductive peak in a year,

Introduction

Earthworms are widely distributed throughout the
world and their population contributes about eight percent
ofthe total biomass of the soil organisms. There is a great
paucity of information on the biclogy of tropical earthworms
(Cash 1978; Lavelle 1978). A comprehensive programme
for understanding the environmental regulation of life cycle
strategy in tropical earthworms has been taken up in dif-
ferent agroecosystems. Dash and Patra (1977), Senapati
et al {1979) Dash and Senapati (1280) Sahu and Senapati
(1986 have reported the activity of earthworms in low land
upland and plain pasture ecosystems of Orissa but fill
date earthworms of Jharkhand have not been studied. The
importance and functional significance of earthwarm in
the soils of the humid tropics have received more atten-
tion in the lasl lew vears (Lee, 1983; Lavelle, 1988,
Lavelleetal., 1992, 1994), Most of this research has
been carried out at the level of communities in natural
savannas (Lavelle, 1978, 1983), pastures ( Dash and
Patra, 1977, 1979; Senapati, 1980; Lavelle et 2/, 1980)

and tropical forests (Mishra, 1980; Nemeth and Herrera,
1982; Fragoso and Lavelle, 1987, 1992}, while only a few
studies have been conducted in agroecosystems (Cook
et al., 1380, Bhadauria and Ramakrishna, 1983, Lavelle
and Pashansai, 1889}, This underlines the need of study
on earthworms of agroecosystems in fropics.

Despite the high diversity of tropical earthwarms,
only a small number of species have beenintensively stud-
ied in relation to soil processes, e.g. Millsonia anomala
(Lavelle, 1978; Blanchart, 1992, Martin and Lavelie, 1982)
As another example, no more than len species (8.9
Polypheretima elongata, Amynthas spp.) of he Asiatic
complex of pheretimoid earthworm genera (formerly
named Pherelima) comprising more than 700 species
(Easton, 1987 ) have been the subject of sail fertility stud-
ies (Gould ef al., 1987 ). Clearly more research is needed
to elarify the relationship between earthworm species di-
versity and the function of the ecosystem (Fragoso ef &l

18467).
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The present investigation intends to know about
the earthworms of Jharkhand. The present paper.deals
with the population biology and reproductive strategy of
Ocnerodrilus occidentalis in tropical agroecosysiem at
Ranchi, Jharkhand, India.

Study site and climate

Earthworms were collected from different sites of
agroecosystem in and around Ranchi, located between
25" 15" N |atitude and 83" 20' E longitude at a height of
666 m sbove mean sea level (MSL). The climate is broadky
divided into three seasons. Winter (October-February)
Summer {March-mid June} and rainy (mid June-Septem-
ber). Average alr temperature data during the study period
varied from a minimum-of 15.30°C toa maximum of 31.9°C.
Relative humidity of the study area ranged from 51 to
83.5% around the year. The total rainfall was 1318.8 mm
oul of which 77 % fell during rainy season,

Materials and Methods

Earthworms were sampled and hand sorted once
a month fram October 99 to September 2000. Sampling
was confined to first week of every month, During each
sampling, 5 random samples were taken from an area of
20 x 20 x 30 cm separately from study site (Dash and
Senapati 1980). Earlier works of Dash and Patra (1977},
Senapati ef af (1979} and Senapatiand Dash (1981, 1983)
on tropical earthworms from various agroecosistems
which standardised mathods for sampling, collection, pres-
ervation and analysis of worms were followed. Ocnerodrifus
occidentalis was dominant in both number and biomass
{>85%) In the study sites. On the basis of length and
clitellar development, Q. occdenfalis worms were divided
into 3 age classes 1) Juvenile (>2cm, non clitellate), i)
Immatuare (*2cm<4cm, non clitellate develop non clitellate)
and iil) Adult (*4 cm, clitellate). The population of earth-
worm was expressed as number of individual per square
metre, The population of earthworm was expressed as
number of individual per square metrs. The population was
estimated for ihree different vertical depth each of 10 cm.
Soil moisture (g%) content has been measured by oven
drying method respectively. Rainfall (mm/month) relative
humidity (%) and air temperature (*C) data for the study
sites have been collecited from the Department of Agricul-
tural Physics, Birsa Agrocultural University, Kanke,
Ranchi.

Siatistical analysis of the data was done accord-
ing to Snedacor and Cochran {1967), Two factor anatysis
of variance (ANOVA) was done to determine significant
differences between sites and between months,

Results
Population size and structure

The dynamics of different age class density and
rate of reproduction of O. ocoidentalis have been presented
in Table 1. The average manthly worm population of 2585
m* was observed during 1899-2000. The peak population
of 7600 m* was found during August 2000 and a mini-
mum of 75 m? was chserved in June 2000. Population
turn over value was calculated to be 101. Population struc-
ture constituted 5.39% of juveniles 48-100% of immalures
and 10-31% of adults during the study periods (Table 1).
This shows that the adults formed the smallest compo-
nent of total population indicating slow transformation of
immatures and/or low martality.

Fig 1 shows the variation in density of worms at
different depths. Al a depth of 0-10 cm the worm density
reanged between 75 £ 30.62 to 3500 £ 218.66 m~ month
oblained in the months of June 2000 and July 2000 re-
spectively. The total number of worms at a depth of 10-20
cm ranged from 100 £ 83.73 1o 3700 £ 271.57 m*® month
Tin the months of May 2000 and September 2000 respec-
tively, A zero population was observed during June 2000.
At a depth of 20-30 cm the number of worms ranged be-
tween 25 + 30.61 to 1080 £ 171.94 m= month” in Decem-
ber 99 and September 2000 respectively. A zero popula-
tion of earthworm was observed in the months of April
2000, June 2000 and July 2000.

ANOVA relating to population density of earth-
worm at different sites indicates thal mean values does
not differ significantly at different sitas at 5% and 1% level
{Table 2). However there was & significant difference in
population density value of months at 5% and 1% level
(Table 2).

Population distribution and environmental regulation

Carrelation coefficient values of different environ-
mental paramelers with total O. occidentalis density is
given In Table 3. Figure 2 shows the vertical distribution of

. occidentalis population in the study site.
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Table 1: Age Structure and rate of reproduction of Ocnerodrilus cccidentalis
Months | Vertical Juvenile Immature Mature Total Rate of
Depth Worms Worms Worms Worms reproduction
{in cm) J IM M TW
Oct. 99 0-30 1330 £ 22597 | 2680 + 242.64 | 1225 + 186.24| 5235 + 167.33 1.086
MNowv.99 0-30 11025755 | 740+ 114.02 | 235+ 106.95 | 1088 £ 202.02 0468
Dec.99 0-30 50 + 39.52 325+119.89 | 50+46.77 | 425%123.24 1
Jan.00 0-30 45 + 20.81 385 £ 65.19 115+4541 | 545+ 110.96 0.391
Feb.00 0-30 1602 77.05 350 £82.92 125+ 53.03 | 625+ 157.12 1.2
Mar.00 0-30 245+ 5701 | 1G5+ 8404 | 535+ 57,55 | 1795 £ 161.43 0.458
Apr.00 0-30 50 + 30.61 B0O + 88.38 9512738 | 945+ 10518 0.526
May 00 0-30 - 330 £ 59.69 1530 £ 75.00 | 480 +89.09 -
Jun.0o 0-30 - 75 3062 75 30.62
Juty. 00 0-30 1100 + 113,19 ] 3000 + 276.69 | 700+ 8660 | 4800 + 179.41 1.571
Aug.00 0-30 3000 + 14031 | 3660 + B5.88 | 940 + 179.06 | 7600 + 108.97 3.191
Sep.00 0-30 2160 £ 271.91 | 3705 + 480.03 | 1550 + 346.86] 7415 + 596.23 1.394
Table 2 : Value of two factor ANOVA test calculated for population of
Ocnerodrilus occidentalis from different agro ecosystern at Ranchi
Source of Sum of Degree of Mean Variance Tabulated Significant
variation square freedom square ratio F value F
5% 1%
Fopulation
Different 383333.33 4 85833.33 2.218 2.58 a.78 Mot
Sites significant
Different 446857365 1" 40623397 | 940.298 2M 2.68 Significant
Month
Residual 1800916.67 44 43202.65 - -
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Table 3 :

Correlation coefficient of diffarent climo-edaphic

Parameters with total worm number.

Parameter Total worm number
Rainfall (total) +0.677°
Relative humidity (average) +(.668
Air temperature (average) +0.276
Soil moisture (0-30) (average) +0.895
* p=0.02 “* p=<0.001 NS

Soll moisture is significantly correlated with total
earthworm number (r = 0.885, p < 0.01). Similar relation-
ship with worm number has bean reported for relative hu-
midity and rainfall. Significant positive correlation of warm
population with soil maoisture Indicates the hydrophilic
nature of earthworm. An average of 42, 48 and 105 of
worms were stratified at 0-10, 10-20 and 20-30 cm of soil
depth respectively. Dynamics of total worms (nos m*®
month ) showed unimodal form of population peaks at
the agroecosystem site (Table 1),

Reproductive strategy

Table 1 provides the data on the rate of reproduc-
tion and Fig. 3 shows the life cycle of O. occidentalis in
the agroecosystem. The rate of reproduction of O,
occidentalis reached a peak of 3.191 in August 2000 indi-
cating single reproductive peak. Considering the peak rate
of repraduction, peak juveniles and peak population the
probable duration for complation of . occidentalis life
cycle may be about 5-8 months in the study sites.

Discussion
Population size and structure

Population size of earthworms varies greatly and
maximum density generally occurs in base rich
grassiand and minimum in acid soil (Petersen, 1982).

While comparing earthworm densities in different world
sites, types of sampling methods, climate and soil types
shauld be considered as these have been found to influ-
ence population density, The O. occidentalis population
is very high (7600 m* month™') in comparisan to the pravi-
ously reported values. Presence of high population den-
sity may be attributed to the rainfall that occurred through-
out the study period. The population turnover value for the
tropical pasture earthworms is very high in comparison to
temperate pasture earthworms (Edwards and Lofty, 1972,
Dash and Patra, 1977; Dash and Senapati, 1980; Mishra
and Dash, 1984). The present finding is in agreament with
the above reports.

Information on the structure of earthworm popu-
lation are very scanty. Evans and Guild (1948), Satchell
(1967), Lavelle (1978), Dash and Patra {1977}, Mishra and
Dash (1984) have reported that juveniles and immature
oceupy a large proportion of sarthworm population through-
out the year. In the present investigation higher proportion
constituted by the juveniles and immature earthworm popu-
lation throughout the year confirms the above findings.

Population distribution and environmental regulation
Seasonal differences in the population density

could be attributed to earthworm species, soil type, cli-
mate and attitude (Guild, 1952; Murchie, 1958). Gerard
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(1967}, Nakamura (1968}, Edwards and Lofty (1872}, Dash
and Patra (1977), Dash and Senapati (1980}, Senapati
and Dash (1981) have stressed the importance of soil mois-
ture and temperature on earthworm. The present finding
reveal that the soil moisture is the most important factor
regulating the activity of tropical earthworm. A significant
positive correlation between earthworm population and soil
moisture content {r = 0.885, P < 0.001) during the inves-
tigation supports the previous findings of Dash and Patra
{1977)and Mishra and Dash (1984).

Reproductive strategy

Reproductive strategy of a few spacies has been
studied from both lemperate and tropical habitats. Previ-
ous studies on tropical earthworms, Drawida caleby,
Lampito mauritii and Oetochaelona surensis sludied by
Dash and Senapati (1980) revealed a single peak and pra-
longed emergence pattern. The present findings are in

agreament with above findings

Fig. 1 : Density of worms at different depth.
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Fig. 2. Vertical distribution of Ocnerodrilus occidentalis at study sites during
1999-2000.
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Fig. -3 : Life cycle of Ocnerodrilus occidentalis

Life cycle of
() occidentalis

A = Adult

B = Immature

C = Juvenile

D = Peak number
E = Month
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