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Collembola have a more extensive distribution than the species of any
other insect group. This is mainly due to the fact that they are easily
dispersed by air, water or in the feet of birds. The most important single
factor governing the distribution of collembola is humidity. The species com-
position of a collembolan population depends largely on the moisture content
of the soil and this phenomenon has been amply demonstrated by HALE /1963/,
NOSEK /1962/, PCOLE /1961, 1962, 1964/ and STERAEVA [1963/.

In this study an attempt was made to study the species diversity of
collembola in a crop field and a grassland site at different soil depths
during an 18-month study pericd and subsequently to quantify the species
diversity, to detect the aggregation phenomenon and to determine the degree
of similarity between the two sites.

Materials and methods

The sites are situated in Bhubaneswar /85°53'E longitude and 20°21'N
latitude/. The uncultivated site was a grassland having Cyperus rotundus,
Cynodon dactylon as the dominant species. The pH of the grassland varied
from 7.6 to 8.3. The cultivated site was a rice field, with a soil pl ranging
fram 7.3 to 8.3. The moisture content of the scil during the study pericd
varied between 5.2% and 15.7% in the grassland and between 9.5% and 21.7%
in the crop field. The maximm soil temperature recorded during the summer
month of May was 36.7 CC in the grassland and 39.6 ©C in the crop field, while
the maximumm atmospheric temperature was 38 Y.

Soil samples /10 cm x 10 am x 15 cmf were collected during the 18-month
study period from both sites. The Tullgren funmnel method was used for the
extraction of collembola. To quantify the species diversity, the Shannon
Index [ODUM, 1975/ was used in different months of the study period, employing
the following formula:
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The H designates the Shannon Index; & means the sum of , N represents
the total number of collembola, n; as the value for each species, the ratio

n,
N—l is the probability function, Py for each of the parts of the whole and

loge represents the natural logs.

Data analysis of random sampling was carried out to detect aggregation
in the collembola population. Two methods were used:

1. Detection of aggregation using the frequency distribution /DASH and
CRAGG, 1972/ in which sample unit values were grouped into frequency
distribution around their individual means with multiples of standard
deviaticon as the class boundaries and compared with a normal distribution
by chi-square analysis;

2. Detection of aggregation using the coefficient of variaticn /SALT
and HOLLICK, 1946/.

Based on the numbers of species available; the degree of similarity
ketween the two study sites were calculated by using the Sorenson’s quotient
of similarity /BUTCHER et al., 1971/.

2c

atb " 100

Qs =

where QS = Quotient of similarity; a = No. of species in site A; b = No. of
species in site B; ¢ = No. of common species.

Results

Altogether five species of collenbola were available in the grassland
site and six species were collected fram the crop field. Cryptopyqus
thermophilus, Lepidocyrtus caerulicornis and Isotoma Sp. were common on
both sites. Acrocyrtus cryptocephalus and Hypogastrura sp. were confined
to the grassland while the species like Folsomia brevifurca and protaphorura
Sp. were restricted to the crop field only.

The Shannon diversity indices for different depths of the two sites
are given in Table 1. The index values were 86.09 and 85.75 for the grassland
and crop fields, respectively. At 0O-5 cm soil depth, there was no significant
difference between the indices; the values were 81,52 and 83.39 for the
grassland and crop field, respectively. However, at 5-10 cm depth, the index
was more than 90 in the cropland, while in the grassland the value was 85.7.
At 10-15 cm depth in the grassland, the diversity index was 76.39 and this
value was the lowest. The recorded indices were never below 70. The maximm
index value was 97.52 in the cultivated field during May, 1983. In the

Table 1
Shannon diversity indices for species diversity at different depths
of two study sites [Value in percentage/

Site Value at Value for
+ 0~5 cm depth 5-10 cm depth 10-15 cim depth the site
Grassland 81.52 85.70 76.39 86.09
Crop field 83.39 91.35 84.18 85.75
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grassland, the maximm and minimm values were cbserved in January, 1984 and
February, 1983, respectively. In the crop field, the maximm value was found
in May, 1983 and minimum in July, 1983 /Table 2/. When all the depths were
taken into consideration there was no significant difference between the
indices of both sites.

Table 2
Shamnon diversity indices for species diversity in two different
sites during the 1l8-month study period [values in percentage/

Value in
deaw MontiEh Grassland Crop field
1982 Septenber 88,92 80.23
October 89,77 80.79
November 92.42 82.50
Decenber: 86.83 80.38
1983 January 79.06 82.53
February 74.55 91.65
March 35.93 89.13
April 92.94 90.10
May 88.04 97.52
June 92.55 95.98
July 78.79 79.57
August 92.13 88.27
September 92.81 92.06
October 93.54 90.78
Novenber 91.63 35.87
December 89.66 84.94
1984 January 95.65 85.71
February 93.69 90.95
Table 3

Additive chi-square values for three depths in the study sites

sit Value at

e 05 cm depth 5-10 cm depth 10-15 cm depth
Grassland 8.171 7.031 5.132

Crop field 5.900 5.708 5.685

*A11 values are significant /p < 0.05/

For the detection of aggregation phenamenon in Collembola, two methods
were employed, namely the frequency distribution method /DASH and CRAGG,
1972/ and coefficient of variation /CV/ method [SALT and HOLLICK, 1946/. The
chi-square values for the three depths in two study sites are given in Table
3. In all the cases, the calculated values were always less than the tabulat-—
ed values, ihdicating that the distribution pattern was not significantly
different from the normal. Thus aggregation could not be detected in this
population by using the frequency distribution method. To confirm this, the
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CV method was applied and the results of this analysis are enlisted in Table
4 showing the values at all soil depths in both sites monthly during the
18-month study period. The values were always less than one. So, the aggre-
gated form of population could not be detected in this way either.

It was observed that the QS value between both sites was 54.54. The
nunber of Collenbolan species recorded in the grassland site was 5, and
that in the crop field was 6. The number of common species was 3 in both
sites.

Table &
Values of Quotient of similarity between the three
soil depths in the grassland and crop field site

2 No. of Commen Values
gg;éh oollembola  go; °F  species S o with
species 10-15 cm 10-15 cm
Grassland site
0-5 cm 4 3 1 75.0 33.3
5-~10 cm 4 - 2 = 66.6
10-15 cm 2 2 - 66.6 -
Crop field site
O-5 cm 4 4 1 80.0 28.57
5-10 cm & e 3 = 66.66
10-15 cm 3 3 - - -

Table 5 gives the QS values of three scil depths of the grassland and
crop field, respectively. In both sites the QS values between the 0-5 cm
and 10-15 cn soil depths were very low. The QS values between the 0-5 cm and
5-10 cm depth were 75 and 80 in the grassland and crop fields, respectively.

Conclusions

The species conposition in a mixed population in different places
depends largely upon the moisture content of the soil. HAZRA and CHOUDEURI
/1983/ recorded 14 genera of collembola from cultivated and uncultivated
sites of West EBengal. MITRA et al. [1983/, - while doing scme preliminary
observations on the effect of the rotation of crops and fertilizers on
collembola in the soils of West Bengal - have described 9 species from
the paddy fields. SINGH and MUKHERJII [1971/ recorded 9 species of
collembola from uncultivated fields of Varanasi. PAI and PRABHOO [1981/
collected 5 species of collembola from the post-harvest decay of paddy
tillers in Kerala. In the present investigation, 6 species were recorded
from the crop field and 5 species from the grassland, which can be well
compared with the observations of the above workers from Indian soils.

The Sharmon Index is an index of diversity in which the higher the
value, the greater the diversity and the less the commmnity is dominated
with one or few kinds [ODUM, 1975/. TAKEDA [1931l/, while evaluating the
comunity structure of collembola in Thailand, concluded that the species
richness was significantly higher in the forest than in the crop plots.
However in this investigation, the species diversity indices showed high
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values in both sites. The values alsc showed a more or less uniform pattern
even at various soil depths. There was no significant change during the
different months either. It can be concluded that the higher values of the
Shannon Index in this investigation clearly indicate species richness in
both sites.

Aggregation in Collembola has been recorded by various workers from
various soils /GLASGOW, 1939; MACFADYEN, 1952, 1957; HUGHES, 1962; POOLE,
1961; JOOSSE, 1970 and VERHOEF and SLEM, 1983/. However, USHER [1969/ found
the distribution of collenbola within a block of samples to be of 3-types:
uniform, random and aggregated. In the present investigation, aggregation of
collembola could not be detected in all the soil profiles in both sites.

Communities of collembola in different soils of the same locality are
mere similar than that of different locality /BUTCHER et al., 1971/. In
this study the 54.54 QS values between two sites was only due to difference
in the habitat conditions. In both study sites; the uppermost scil layers
/0-5 cm/ showed lesser QS values with the bottom layer [10-15 cm/ which can
only_be explained with the help of vertical distribution of each and every
species.

The species diversity and distribution in collembola are governed by
various edaphic as well as biological factors, such as: soil moisture, soil
temperature, micro-climate, fungi, mites, cropping, cultivation practices,
organic matter, biotic disturbances, soil type and feeding habits of the
species. A holistic approach is essential for having a proper understanding
on Collembola distribution.
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