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ABSTRACT

Litter microarthropods play a crucial role in ecosystem functioning. The present study deals with the litter
microarthropods and their relation with climatic variables in an Acacia plantation. The study was conducted
for a period of one year (April 2016-March 2017) and the litter microarthropods were studied by following
the litter bag techniques. The microarthropods were extracted from the litter bags by using the Berlese
Tullgren funnel apparatus. Results revealed that the Collembola (43.99%) as the most dominant groups out
of the 16 extracted microarthropod groups followed by Oribatid mites (29.53%). The peak population was
recorded in April 2016 and lowest was in February 2017. The climatic variables (rainfall, atmospheric
temperature, and relative humidity) showed a weak positive correlation with the litter inhabiting
microarthropods while the CCA plot revealed a strong association of rainfall and relative humidity with
some of the microarthropod groups.
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Introduction

Soil and litter dwelling microarthropods play a sig-
nificant role in the various ecosystem processes
(Birkhofer et al., 2011; Çakýr and Makineci, 2009). In
an ecosystem, the specific function of
microarthropods is in soil nutrient cycling (Irmler,
1982), organic matter decomposition, mineralization
(Kaczmarek et al., 1995), and soil formation
(Persson, 1989). Moreover, these organisms are con-
sidered as a bio-indicator of the soil quality or soil
health (Iglisch, 1981; Parisi et al., 2005). Besides, they
are also responsible for the sustainable management
of the forest (Sackett et al., 2010). Their abundance
and diversity are mostly affected by various impor-
tant factors such as physiographic factors (topogra-

phy, altitude, and slope), climatic variables (precipi-
tation, temperature, and humidity), forest floor, soil
nutrients and habitat changes (Townsend et al.,
2008). The climate change is a global phenomenon
that affects our environment. The rising of CO2 con-
centration in the atmosphere increases the global
atmospheric temperature which can alter the pre-
cipitation patterns in different ways (IPCC, 2004).
The rate of high rainfall directly increased the physi-
cal abrasion of the litter fauna as well as the litter
itself (Boinski and Fowler, 1989; Chiba et al., 1975).
However, in an indirect way, the high precipitation
also induced the increased rate of litter falling on the
forest floor (Clark et al., 2003; Sundarapandian et al.,
2005). The present study investigating the variation
of the litter fauna and its association with the cli-
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matic variables are lacking in North-East India
which is globally recognized as a biodiversity hot-
spot. Thus, keeping in view the above facts the
present study was undertaken to determine the ef-
fects of climatic variables on the leaf-litter
microarthropods in an Acacia plantation.

Materials and Methods

Study site

This study was conducted in Acacia plantation, a
monoculture ecosystem located within the Assam
University campus. The selected site belongs to
Cachar district and lies between 92°45’05°E longi-
tude and 24°41’34°N latitude. Biogeographically,
the Cachar district of Assam is a part of the global
biodiversity hot-spot of North-East India (Myers et
al., 2000). Mostly, the soil type of the plantation site
is dominated by higher percentage of sand and
hence it is sandy in nature.

Sample collection

For the study of the litter microarthropods, the litter
bag techniques were followed (Crossley and
Hoglund, 1962). During the peak litter fall period,
the leaves were collected from the selected ecosys-
tem and thereafter kept in an open space in the labo-
ratory for air-dried. Subsequently, the litter bags
(20cm × 20cm) containing 20 g of air-dried leaf litter
were prepared by using the 2 mm2 mesh size net.
During the month of March 2016, the litter bags
were placed under the close canopy of the planta-
tion site and the study was done for a period of one
year (April 2016 to March 2017). On monthly inter-
vals, five (5) no. of litter bags were randomly col-
lected from the plantation site and then the
microarthropods from the litter bags were extracted
by using the modified Berlese Tullgren funnel appa-
ratus (Murphy, 1962). Later, the extracted litter
microarthropods were identified by a stereoscopic
binocular microscope (10x X 40x).

Meteorological data

The monthly data of rainfall, atmospheric tempera-
ture, and relative humidity were obtained from
Silcoorie Tocklai Tea Estate.

Statistical analysis

The multivariate analysis, CCA (Canonical Corre-
spondence Analysis) using the ordination tech-

niques was performed to investigate the relation-
ship between litter microarthropod groups and cli-
matic variables (CANACO 4.5 software program).
Moreover, the regression analysis was performed
with the SPSS statistical software (SPSS® 18.0 soft-
ware) and the correlation among the parameters
defined the significance level at p<0.05.

Results

Overall contribution of the extracted
microarthropod groups

During the study period, a total of 16 different
microarthropod groups were collected from the lit-
ter bags. Collembola was found to be the most
dominant during all the seasons contributing
43.99% of overall population followed by Oribatid
(29.53%), Mesostigmatid (8.80%) and Prostigmatid
mites (6.19%). These four groups collectively ac-
counted for almost 89% of the total individual cap-
tured while the Protura (0.11%) and Hemiptera
(0.13%) were present in very low number in the lit-
ter (Table 1). Similar observations of Collembola as
a major dominant group were reported in Africa
(Burgess et al., 1999), Australia (Frith and Frith,
1990) and in a tropical dry forest ecosystem in West-
ern Mexico (Palacios-Vargas et al., 2007) contribut-
ing around 90% (including mites) of the total litter
arthropod population (Coleman and Rieske, 2006;

Table 1. Percentage of faunal composition of the litter
microarthropod groups in Acacia plantation
during the study period (April 2016-March
2017)

Microarthropod groups % contribution

Collembola 43.99
Oribatid 29.53
Mesostigmatid 8.80
Prostigmatid 6.19
Diptera 0.57
Diplura 2.12
Coleoptera 0.94
Hymenoptera 3.12
Spider 0.65
Chilopoda 0.85
Diplopoda 1.16
Hemiptera 0.13
Protura 0.11
Thysanoptera 0.18
Isopoda 1.35
Pseudoscorpion 0.33
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Palacios-Vargas et al., 2007). Both the dominant
groups of microarthropods play a vital role in the
decomposition of plant litter and also responsible
for the formation of soil microstructure (Lussenhop
and BassiriRad, 2005; Rusek, 1998). The observed
higher population of Collembola was linked with
their well known migratory behavior (Lensing  et al.,
2005). During the pre-summer season, they migrate
to the favorable litter layers in search of moisture
while in monsoon period their migration is to avoid
the excessive wet condition of the habitat (Lensing et
al., 2005). The lower percentage of Hemiptera found
in the present study is in consistent with the find-
ings of Anu et al. (2009).

Monthly variation, correlation and multivariate
analysis of litter microarthropods with climatic
variables

The monthly variations of litter arthropod popula-
tion were shown in Figure 1. The higher values of
litter microarthropods were recorded in April 2016
(240 No./litter bags) and lowest were recorded in

February 2017 (58 No./litter bags) and January 2017
(76 No./litter bags). A contradictory result of higher
population of litter arthropods in January and low-
est in April was reported by Palacios-Vargas et al.
(2007). In the present study, the monthly variations
of litter microarthropods were found to be statisti-
cally insignificant with all the studied climatic vari-
ables (Table 2). These observations are in consistent
with the findings of Palacios-Vargas et al. (2007).
According to the study of Anu et al. (2009), rainfall
didn’t show any significant effect either in the indi-
vidual or the whole group of litter fauna. Contradic-
torily, rainfall had indirectly influence the faunal
diversity by altering the plant physiology (litter fall
and litter depth) and the habitat microclimatic con-
ditions (moisture of the litter and humidity condi-
tions) (Boinski and Fowler, 1989; Levings and
Windsor, 1984).

Fig. 1. Monthly variation of the litter dwelling
microarthropod in relation to the climatic vari-
ables. TM- Total microarthropods, RF-Rainfall,
AT-Atmospheric temperature and RH-Relative
humidity

Table 2. Correlation and regression equation between
climatic variables and litter microarthropods

Parameters r value Regression equation

Rainfall 0.176NS y = 0.0225x + 5.6345
Atmospheric 0.167NS y = 0.0121x + 24.783
temperature
Relative humidity 0.150NS y = 0.0126x + 84.032

Along with the regression analysis the multivari-
ate analysis method (CCA) was also performed to
access more precise relationship of climatic vari-
ables with respect to the individual groups of litter
microarthropods. In this analysis, sign rule was ap-
plied to check the multicolinearity between the
studied parameters. Interestingly it was noted that
the interpretations obtained in multivariate analysis
is differs from the regression analysis for some vari-
ables.

The summary statistics of CCA revealed that the
species environment correlations for both the axes 1
and axes 2 were 0.889 and 0.649 respectively, indi-
cating a strong correlation of litter microarthropods
with the climatic variables (Table 3). In the CCA dia-
gram, the length of the arrows of the climatic vari-
ables indicating their importance on the bi-plot or-
dination graph. However, in the present study, as
both the rainfall and relative humidity corresponds
to the longest arrows in the CCA plot represents
themselves as the most important variables for the
litter microarthropods. The close plotting of the in-
dividual microarthropod groups against the cli-
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matic variables represents the stronger correlations
as depicted in the Figure 2. The microarthropod
groups such as Diplura, Diptera and Prostigmatid
mites showed a close association with rainfall and
relative humidity. Similar results regarding the
strong association of Diptera with the rainfall was
also reported in the paddy field of Cachar district by
Pator and Ray (2020). Other microarthropod groups
such as Collembola, Hymenoptera, Oribatid and
Mesostigmatid mites however showed a negative
correlation with the rainfall due to their position
against the arrow depicting the mentioned climatic
variable (Fig. 2). The negative correlation of
Collembola with rainfall was also reported earlier
by Pator and Ray (2020) in an agricultural ecosys-
tem.

climatic variables. From the present investigation, it
was clear that varieties of microarthropod groups
were dwelling in the leaf litter and among these
Collembola and mites were the most dominant
ones. Maximum populations were found in April as
precipitation starts during this month providing a
suitable environment for the population growth. All
the climatic variables showed a weak positive corre-
lation with the litter inhabiting microarthropods.
However, comparing the individual groups with
the changing climatic variables in the CCA plot re-
vealed the significance and strong associations of
rainfall and relative humidity with some of the
microarthropod groups. The variation observed
from both the regression and CCA analysis needs
further validation regarding the seasonal fluctua-
tion of the litter microarthropods with the changing
climatic variables.
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