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ABSTRACT
In this study we assessed the assemblage of the testate amoeba in the fresh water sample collected from the
Bibhutibhushan Wildlife Sanctuary, West Bengal, India during January 2023. Twenty three species belonging to
10 Genera, 6 Families, and 2 orders are recorded from this sanctuary where 57 percent belongs to Phylum
Tubulinea and rest 43 percentage belongs to Phylum Cercozoa. This evergreen forest showed a significant
diversity and serves as a repository for many testaceans which indicates the fertile quotient of alluvial soil found
in this region.
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INTRODUCTION

Testate amoeba (TA) is the extensive found
unicellular protozoans enclosed in shell which can
withstand a wide range of environmental
circumstances (Charman et al. 2000, Medioli and
Scott 1983, Smith et al. 2008) and has a distinctive
shape. Currently they are recognized as an
assemblage of three unrelated groups Amoebozoa,
Stramenopiles and Cercozoa (Adl et al. 2019). In
many terrestrial ecosystems, especially tropical
forests, testate amoebae are important bacterial
consumers (Krashevska et al. 2007, 2017) and
comprises as a very vital member of the microbial
community. The Bibhutibhushan Wildlife Sanctuary
(WLS) is fed by most fertile soil type (alluvial) and
hence encompasses thick dense evergreen forest type
with high biodiversity. The diversity and distribution
of testate amoeba is still poorly studied in protected
areas of West Bengal.

This study is the first attempt to analyze the
diversity and distribution of TA in Bibhutibhushan
Wildlife Sanctuary, West Bengal, India since the
review of literature revealed that no work has been
done so far from this area. The free-living protists
are a major component of the Earth’s biodiversity
and play a crucial role in its ecological health.
Understanding their diversity will disclose the
information of its indicator value in multiple aspects.

The detailed analysis of testate amoeba from fresh
water bodies of Bibhutibhushan Wildlife Sanctuary
(WLS) are represented in this research work.

MATERIALS AND METHODS

Study area
Bibhutibhushan Wildlife Sanctuary (WLS) lies on
the banks of Ichamati River of North 24 Parganas
Forest Division in the North 24 Parganas District of
West Bengal State. This wildlife sanctuary is situated
at geographical location of 23.1861775°N
88.7620868°E covering an area of 0.68 km2. It was
established in 1980 under the name of ‘Parmadan’
by introducing chital in this area and was renamed
as Bibhutibhushan WLS in 1995. It has large
population of deer, birds, rabbits, langur, monkey,
numerous species of birds and more than 200 floral
species. The tall trees such as Dalbergia sisso Roxb.,
Morus alba Linnaeus, Terminalia arjuna (Roxb.)
Wight & Arn., Trewia nudiflora Linnaeus, Bombax
ceiba Linnaeus, Albizzia lebbek (L.) Benth forms the
mainstay in the forest while the undergrowth is thick
and dense comprising of mostly ferns, tall grasses,
and arum bushes which border along the river and
also the core area of the sanctuary.

Since no previous research has been done from
the Bibhutibhushan Wildlife Sanctuary in West
Bengal, this study is the first attempt to examine the
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richness and distribution of TA in this location. The
high-diversity of free-living protists makes it an
important component of Earth’s biodiversity which
is still unidentified in major forests in West Bengal.
More intense studies will enable to formulate
concrete information on their indicator value in
several aspects available. This study paper represents
the comprehensive investigation of testate amoeba
from fresh water bodies of Bibhutibhushan Wildlife
Sanctuary (BWLS).

Sampling
The study was conducted on fresh water samples
collected from different water bodies and several
regions of Bibhutibhushan Wildlife Sanctuary, West
Bengal, India from 2nd to 8thJanuary 2023. The sample
was collected from GPS fixed locations (Garmin GPS
72H) and brought to the laboratory. Thereafter
aqueous drops were drawn from the sample using a
micropipette, kept on glass micro slides, thoroughly
examined under the light microscope. Testacids were
isolated and then kept for air drying. After two or
three washings in absolute alcohol, then the specimen
was mounted in DPX (Das et al. 1993, 1995,
Chattopadyay and Das 2003). The enumeration and
identification of these prepared permanent
microscopic slides using published guides and keys
Ogden and Hedley 1980, Hoogenraad and de Groot
1942, Charman et al. 2000, Mitchell et al. 2016, Adl
et al. 2019) were carried out at 200X to 400X
magnification with Olympus BX41 and Nikon
Eclipse Ni-U microscopes. All the prepared
permanent slides (Pt. 5623 to Pt. 5632) were
deposited in the National Zoological Collections
(NZC) of the Protozoology Section of Zoological

Survey of India, Kolkata.

RESULTS

The faunistic survey to Bibhutibhushan Wildlife
Sanctuary, West Bengal, India resulted in 23 species
belonging to 10 Genera, 6 Families, and 2 orders.
Among these, 13 species were described under
Phylum Tubulinea and remaining 10 species belongs
to the Phylum Cercozoa. Euglypha Dujardin, 1841,
Centropyxis Stein, 1857 and Trinema Dujardin 1841
were found to be the dominant genera in the study
area.

DISCUSSION

At present, the protected areas and forests of West
Bengal together constitute around 18.96% of the total
geographical area of the state which is very low in
comparison to the national average (Anonymous
2021). A resilient ecosystem has a healthy microbial
loop of which testate amoeba is one key player that
helps in the nutrient recycling processes. The testate
amoeba communities are highly responsive to large
scale changes in land use such as deforestation and
subsequent watershed management such as fertilizer
and pesticides use (Patterson et al. 2002, Scott and
Medioli 1983). They are sensitive to water chemistry
and other micro-environmental gradients. They
respond to soil pollution (Kandeker et al. 1992,
Wanner and Dunger 2001, 2002) and atmospheric
pollution (Balik 1991, Nguyen-Viet et al. 2004). This
polyphyletic group is characterized by a decay-
resistant and morphologically distinctive test (Beyens
et al. 1986) which forms a functional group of

Figure 1. Representation of different Phylum (a) and  families (b) of Testate amoeba
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Figure 2. Representation of the Genus of testate amoeba

Figure 3. Representation of the species of testate amoeba
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organisms with broadly similar ecologies (Smith et
al. 2008). It is an important component of aquatic,
semi-aquatic and terrestrial ecosystems and plays a
significant biogeochemical and ecological role in
both terrestrial and freshwater ecosystems (Mitchell
et al. 2008, Yang et al. 2006).

Testate amoeba, a very vital member of the mi-
crobial community has got numerous roles in the soil
and other freshwater ecosystems. A detailed study
of this important component in the soil, water and
moss habitats of protected areas of West Bengal is
very limited thereby enabling a wide scope of study
to be done at present and also further. This study is
the first attempt toassessthe assemblage of the testate
amoeba in Bibhutibhushan Wildlife Sanctuary, West
Bengal which resulted in recording 23 species be-
longing to 10 Genera, 6 Families, and 2 orders.
Among these, 13 species belong to Phylum Tubulinea
and remaining 10 to Phylum Cercozoa. Euglypha
(Dujardin, 1841), Centropyxis (Stein, 1857) and
Trinema (Dujardin 1841) were found to be the domi-
nant genera in the study area.

Seasonality has an impact on TA communities due
to changes in temperature (Lamentowicz et al.
2013a), light abundance (Marcisz et al. 2014a) and
nutritional conditions (Mitchell 2004, Payne and
Mitchell 2007, Mieczan 2007, 2010, Elliott et al.
2012, Jassey et al. 2013, Song et al. 2018). Hence
further, the seasonal studies will enable to construct
a strong repository of the testate amoeba diversity
and distribution and decode their utility as reliable
indicators in diverse biotopes.

CONCLUSION

The dominant genus in the study area was Euglypha
(Dujardin, 1841), Centropyxis (Stein, 1857) and
Trinema (Dujardin 1841). This sanctuary was
established to conserve the ecological balance of the
forests in and along the Ichamati river. This study is
the first attempt to analyze the diversity and
distribution of TA in Bibhutibhushan Wildlife
Sanctuary, West Bengal which resulted in recording
23 species belonging to 10 Genera, 6 Families, and
2 orders. This study lays the foundation for
importance of study of testate amoeba in this
sanctuary and further opens the need for analysis of
various biotopes and microhabitats seasonally to
record the testate amoeba diversity in this sanctuary

having evergreen forest lying in the alluvial soil type.
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