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ON AN ACCOUNT OF MOSS-DWELLING
TESTATE AMOEBAE FROM VARIOUS
BIOTOPES AROUND NAINITAL LAKE,
UTTARAKHAND

ABSTRACT

The present research aims to record the diversity of testate amoebae occurring in
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Figure 1: Map of Nainital Lake: The Study Area (Source: Modified from Google Earth & SOI)

3. RESULTS
The study yielded the records of 39 species of testate amoebae [sparﬂ over 11 genera and 8

families from various biotopes of mosses«viz., tree, rock| and wall (Fig.2)| It is found that the

maximum diversity of species was observed in Tree moss and the least diversity was in rock
moss. Tree mosses hold most moisture content.land the moisture regime of the habitat has a

significant influence on the activity ‘of the!testate amoebae fauna and its population *

fluctuation [19].

Systematic list of Testate ' Amoebae around Nainital Lake: Findings from the present
study (Classification as per Adl et al., 2019)[20]

Phylum Tubulinea Smirnov et al., 2005

Class Elardia Kang et al., 2017

Order Arcellinida-Kent, 1880

Family Arcellidae Ehrenberg, 1843

1. Galeripora catinus (Penard, 1890) Gonzalez-Miguéns et al., 2021
Family:Netzeliidae'Kosakyan et al., 2016

2. Cyclopyxis arcelloides (Penard, 1902) Deflandre, 1929
3. Cyclopyxis arcelloides gibbosa Van Oye, 1949

4. Cyclopyxis eurystoma Deflandre, 1929

5. Cyclopyxis kahli Deflandre, 1929 tree, wall

Incertae sedis

6. Trigonopyxis arcula Penard 1912

Family Difflugiidae Wallich, 1864

7. Difflugia globulosa (Dujardin, 1837) Penard, 1902

8. Difflugia levanderi Playfair, 1918

Family Centropyxidae Jung, 1942

9. Centropyxis aculeata (Ehrenberg, 1838) Stein, 1859
10. Centropyxisaculeatagrandis Deflandre, 1929

11. Centropyxis aculeata oblonga Deflandre, 1929
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12. Centropyxis aerophila Deflandre, 1929

13. Centropyxis aerophila sphagnicola Deflandre, 1929
14. Centropyxis cassis (Wallich, 1864) Deflandre, 1929
15. Centropyxis constricta (Ehrenberg, 1841) Penard, 1890
16. Centropyxis laevigata Penard, 1890

17. Centropyxis minuta Deflandre, 1929

18. Centropyxis orbicularis Deflandre, 1929

19. Centropyxis platystoma (Penard, 1890) Deflandre, 1929
Incertae sedis Arcellinida

20. Awerintzewia cyclostoma Schouteden, 1906
Phylum Cercozoa Cavalier-Smith, 2018

Class Silicofilosea Adl et al., 2012

Order Euglyphida Cavalier-Smith, 1997

Family Assulinidae Lara et al., 2007

21. Assulina muscorum Greeff, 1888

22. Assulina seminulum (Ehrenberg, 1848)

Family Euglyphidae Lara et al., 2007

23. Euglypha capsiosa Colteaux, 1978

24. Euglypha ciliata (Ehrenberg, 1848)

25. Euglypha compressa Carter, 1864

26. Euglypha filifera Penard, 1890

27. Euglypha laevis (Ehrenberg, 1845)

28. Euglypha rotunda (Ehrenberg, 1845)

20. Euglypha simplex Decloitre, 1965

30. Euglypha strigosa (Ehrenberg, 1848) Leidy, 1878
31. Euglypha tuberculata Dujardin, 1841

Family Trinematidae Adl et al., 2012

32. Corythion asperulum Schonborn, 1988

33. Corythion dubium Taranek, 1871

34. Trinema complanatum Penard, 1890

35. Trinema enchelys (Ehrenberg, 1838)

36. Trinema grandis.(Chardez, 1960) Golemansky, 1963
37. Trinema lineare Penard;:1890

38. Trinema penardi. Thomas & Chardez, 1958

Family Cyphoderiidae Saedeleer, 1934

39. Cyphoderia,ampulla (Ehrenberg, 1840)
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emission and industrial discharge, water pollution through
sewage discharge, and soil pollution through improper waste

and efficient steps to combat pollution and introduce rational

environmental { Comment [103]:

Rewrite as ‘around it’

{ Comment [1041:

Rewrite as ‘undoubtedly”

{ Comment [1051:

Insert the word” it”

urbanization and . { comment r1061:

Write as ‘town’s dependence’

[ Comment [1071:

Write in plural forms

due to vehicle

""{Comment [1081:

Add a coma

"'{Comment [1091:

Delete the words

O U JC



management| /,,«»"'{Comment [110]:
In this connection the presence of testate amoebae dwelling in mosses offers a good

Replace the words with

‘management practices’

»"'{Comment [111]:

Add the prefix ‘the’

“susceptible’

- {Comment [112]:

Replace the words with

{ Comment [1131:

delete

| comment r1141:

Delete the word

“{ comment 1151

Delete coma

“{ comment r1161:

Write a coma

( comment 11171:

Add a coma

Add a coma

microhabitat-specific studies, Comment [1181:
processes of such delicate mountain ecosystems as Nainital Lake and improve the chances *. . { comment [119]:
of their protection and further use. [ voice

Rewrite the sentence in active

{ comment r1201:

Add the word ‘by”

' comment [121]:

REFERENCES |

Rewrite as ‘to understand

1.Joshi, J.C., Joshi, D.R and Dani, D.D. Kumaun Himalaya: A Geographic Perspective on

| comment [1221:

Rewrite as ‘environmental’

o . U U .

Resource Development. The University of Michigan. Gyanodaya Prakashan. 1983. 324
Pp.
2.Semwal, R.L. and Mehta, J.P. Ecology of forest fires in Chir pine (Pinus roxburghii Sarg.)
forest of Garhwal Himalaya.1996; Current Science, 70(6): 426-427.

3.Rajput, V., Jong, T.F. and NEGI, R. K. Hydrological study of Naini lake (Nainital), India. J.
Flora and Fauna.2009; 15(1): 83-86.

4.Mitchell, E. A. D., Charman, D. J., Warner,.B. G and Wilmshurst, J. M. Testate amoebae
as environmental and climatesindicators .in peatland studies. In: Mitchell, E. A. D and
Charman, D. J. (Eds.), Testate Amoebae in Peatlands: Past and Present. Developments in
Earth Surface Processes.2008; 11: 1-30.

5.Baynes, L and Chardez,'D. An‘annotated list of testate amoebae observed in the
Arctic between the longitudes 27° E and 169° W. Archiv fur Protistenkunde.1995; 146(3-4):
219-233.

6.Lara, E.,Heger, T. J., & Mitchell, E. A. D. Recent progress in the taxonomy of testate
amoebae (order:Arcellinida Kent, 1880) (Protista): new scales from Venezuela. European
Journal of Protistology.2007; 43(1): 37-52.

7.Kosakyan, A., Heger, T. J., Leander, B. S., Todorov, M., Mitchell, E. A. D and Lara, E.
COl barcoding of neotropical freshwater testate amoebae (Arcellinida): diversity assessment
and insights into the genetic structure of Arcellinida. Protist.2016;167(6): 523-536.

8.Bobrov, A., Mazei, Y and Lahr, D. J. G. 2017. The new family Paramphitrematidae
nov.fam.
and two new species of amphitrematid testate amoebae (Arcellinida, Tubulicorythida) from
Russia and Scotland. Protistology. 2017;11(3): 148-160.

9.Mitchell, E. A. D., Charman, D. J and Warner, B. G. Testate amoebae analysis in
ecological and paleoecological studies of wetlands: past, present and future. Biodiversity



and Conservation. 2015; 17(2): 211-230.

10.Bobrov, A., Todorov, M., Kosakyan, A and Mitchell, E. A. D. The diversity and
distribution of testate amoebae in the Eastern Ghats of India. European Journal of
Protistology.2018; 64: 69-80.

11.Heger, T. J., Mitchell, E. A. D and Overpeck, J. T. Climatic and environmental controls
on testate amoebae in tropical South America over the Last Glacial-Interglacial Transition.
Quaternary Science Reviews.2018; 188:161-175.

12.Charman, D. J.Biostratigraphic and Paleoecological Applications of Testate
Amoebae. Quaternary Science Reviews. 2001; 20(16): 1753-1764.

13.Anna Simova, Martin Jirousek, Patricia Singh, Petra Hajkova and Michal Hajek. Ecology
of testate amoebae along an environmental gradient from bogs to calcareous fens in East-
Central Europe: development of transfer functions for palaeoenvironmental reconstructions,
Palaeogeography, Palaeoclimatology, Palaeoecology. 2022; 60: 111-145, ISSN 0031-

0182, https://doi.org/10.1016/j.palaeo0.111145.

14.Bobrov, A., Charman, D. J and Warner, B. G. Ecology of Testate Amoebae (Protozoa:
Rhizopoda) on Peatlands in Western Russia with Special Attention to Niche Separation in
closely related taxa. Protist.1999; 150(2): 125-136.

15.Jassey, V. E., Signarbieux, C., Hattenschwiler, S., Bragazza, L., Buttler, A., Delarue, F
and Mitchell, E. A. D. 2013. An unexpected role for.mixotrophs in the response of peatland
carbon cycling to climate warming. Scientific Reports.2013; 3: 23-54.

16.Wilkinson, D. M., Mitchell, E. A. D;; Wilkinsen, G. M. and Richards, K. The response of
testate amoeba communities to.changes in land use and vegetation over the past 500
years. Journal of Biogeography.2019;46(7): 1362-1375.

17.McCarthy, F. M. G., Callins, E. S;; McAndrews, J. H and Kerr, H. A. A Comparison of
Postglacial Arcellacean (Thecamoebian) and Pollen Succession in Atlantic Canada,
illustrating the Potentialiof Arcellaceans for Paleoclimatic Reconstruction. Journal of
Paleontology.1995; 69(5): 980-993.

18.Foissner, W. Estimating the species richness of soil protozoa using non-flooded petridish
method:In Protocols in Protozoology.1992; Lee, J.J and Soldo,A.T.(eds), Allen Press.

19.Smith, H*G: Distribution and ecology of the testate rhizopod fauna in continental
Antarctic.zone. Polar Biol.1992; 12: 629-634.

20.Adl, S:M., Bass, D., Lane, C.E., Lukes, J., Schoch, C.L., Smirnov, A et al. Revisions to
the classification, nomenclature, and diversity of eukaryotes. Journal of Eukaryotic
Microbiology.2019; 66: 4-119.

21.Patterson, R.T. and Kumar, A. A review of current testate rhizopod
(thecamoebian)research in Canada. Palaeogeography, Palaeoclimatology,
Palaeoecology.2002;180 (1-3): 225-251. https://doi.org/10.1016/S0031-0182(01)00430-8.

22.Yang, J., Zhang, W and Shen, Y. Response of testate amoebae (Difflugia: oblonga) to
different levels of pollution in freshwater ecosystems. Environmental Pollution.2010;
158(2): 287- 294. https://doi.org/10.1016/j.envpol.2009.08.026




23.Mitchell, E. A. D and Gilbert, D.Vertical micro-distribution and response to nitrogen
deposition of testate amoebae in Sphagnum. Journal of Eukaryotic Microbiology. 2004;

51(4): 480- 490. https://doi.org/10.1111/].1550-7408.2004.tb00400.x

24 .0Olivia Kuuri-Riuttal, Minna Valiranta, Eeva-Stiina Tuittila.Literature review on testate
amoebae as environmental indicators and as a functional part of the microbial community
in northern peatlands, Mires and Peat.2022; 28:Article 28, 16 pp., http://www.mires-and-
peat.net/, ISSN 1819-754X, International Mire Conservation Group and International
Peatland Society, DOI: 10.19189/MaP.2022.0MB.StA.2412




| Page 2: [1] Comment [28] Bina Chanu 8/17/2024 5:31:00 PM
Write as “ types pertains to Nainital’s’

| Page 2: [2] Comment [30] Bina Chanu 8/17/2024 5:33:00 PM
Replace the words with “including’

| Page 2: [3] Comment [31] Bina Chanu 8/17/2024 5:34:00 PM
Write the sentence in active voice

| Page 3: [4] Comment [81] Bina Chanu 8/19/2024 2:29:00 PM
Write the sentence in active voice.

| Page 3: [6] Comment [85] Bina Chanu 8/19/2024 2:31:00 PM
Replace the words with “including’

| Page 3: [6] Comment [89] Bina Chanu 8/19/2024 2:33:00 PM
Begin the word with capita; ;etter

| Page 3: [7] Comment [95] Bina Chanu 8/19/2024 2:38:00 PM
Write the sentence in active voice

| Page 3: [8] Comment [96] Bina Chanu 8/19/2024 2:39:00 PM

Rewrite the sentence in active voice



