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Abstract: Desmids as part of microalgae have been investigated from Sawai madhopur Rajasthan. Closterium Nitzch a desmids genus
has been selected for investigation and 15 species were identified. The identified species are Closterium acerosum Ralfs.; Closterium
aciculare T. West; Closterium acutum Ralfs.; Closterium cynthia De Notaris; Closterium dinae Ralfs.; Closterium dianae Ralfs. var.
arcuatum (Brébisson) Rabenhorst; Closterium ehrenbergii Ralfs; Closterium intermedium Ralfs; Closterium leibleinii Ralf; Closterium
lunula Ralfs; Closterium malmei Borge; Closterium monoliferum Ralfs; Closterium rostratum Ralf; Closterium subcoticum Gutwinski;

Closterium venus Ralfs.
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1. Introduction

Algae are ubiquitous in their nature and freshwater
microalgae have large number of group. The desmids
belongs conjugales and prominently found in freshwater
habitats. Desmids are primarily found in freshwater habitats,
such as ponds, rivers, and lakes. There, they may live as
phytoplankton, on the bottom as benthic dwellers, or on the
submerged portions of plants. They may also be found in
saline waters, or in snow or ice. While most desmids are
unicellular, many species grow as long filamentous colonies.
Desmids have no flagella; they were lost at some point in the
group's evolution. Reproduction therefore, cannot rely on
motile gametes, but rather two cells will meet and join in a
process called conjugation. Once the two desmids have
joined, their cytoplasm fuses into a single diploid cell, the
zygote, which encases itself in a thick wall. Later, the zygote
will undergo meiosis to produce new haploid individuals.
Growing desmids cells therefore have only a single set of
chromosomes, and the zygote is the only diploid cell in the
life cycle.

Indian desmids are illustrated by Suxena and Venkataswarlu
(1966), Vidyavati and Nizam (1970, 1974, 1975) from
Andhra Pradesh; Das and Purti (1990) from Bihar; Kamat
(1974), Ashtekar and Kamat (1979), Tarar et al. (1998) from
Maharashtra; lyengar and Vimala Bai (1941), Ramanathan
(1962, 1964) from Tamilnadu; Bharti (1965a, b, c, 1966,
1971) from Maharashtra and Karnatka; Agarkar (1969,
1971, 1975), Agarkar and Agarkar (1973), Agarkar et al.,
(1979) from Madhya Pradesh; Patel (1969, 1980), Patel and
Asokakumar (1979, 1980, 1981) from Gujarat; Mukherjee
and Srivastava (1993) from West Bengal; Patel (1982) from
Kerala; Habib and Chaturvedi (1993) and Dwivedi et al.
(2004) from Uttar Pradesh. Habib (1999) have reported
desmids from Himachal Pradesh and Misra et al. (2006,
2007) from Himachal Pradesh and Kumaon Himalaya. The
Desmids from study area are not reported earlier.

2. Material and Methods

Cells always longer than broad, tapering from mid-region to
narrower apices, showing varying degree of curvature. cells
divded into two halves with very small constriction. The
chloroplast simple and ribbon like or with radiating
longitudinal ridges with varying numbers of pyrenoids
scattered in series along the core. The wall is colorless or
brownish with or longitudinal striae. The identified species
are found in fresh running water/pods/muddy area. The
majority species are planktoic and few are associated with
other macrophytes. The shape of apices is an important
taxonomic criteria and curvature (degree of arc) is
determined by the drawing a semicircle on tracing paper and
marking from degree from 0-180 sing a 5° and 10° intervals.
Within this curve a number of inner curves and radial lines
are added, the latter corresponding to the 5° or 10°intervals.
These concentric curves should than be superimposed on a
drawing or photomicrograph of species to be identified. The
monograph of John Whitton Brook entitled “The Freshwater
algal flora.... ” Second Edition (2011) Cambridge
publication and many research papers on Indian desmids are
utilized for taxonomic enumeration.

3. Study Area

The study is carried out in the Sawaimadhopur district of
Rajasthan. The district is situated in the western part of the
Rajasthan and the rainfall is moderate. It cover area
5042.99.99 sq km and situated in between North
longitudinal 25°-45' to 26°-41 and in between 75°-59' to
77°-0 East longitude. The temperature ranges from 4° to
45° with average rainfall 873.40 mm. The district has
rolling hills of Aravalli and Vindhyas ranges. Sawai
Madhopur is known for Ranthambhor, a Wildlife reserve
and a place of historical importance. The district is divided
in to eight tehsils namelyl. Sawai madhopur 2. Khandar, 3.
Chauth ka Barwara 4. Gangapur City.5. Bonli; 6.
Bamanwas; 7. Vazirpur; 8 Malarna Dungar. The area has
many freshwater ponds, Dams and lakes. The perennial river
Chambal in the Khandar tehsil is natural boundary between
Rajasthan and Madhya Pradesh. The sampling sites are
denotes in the figure below

Volume 12 Issue 1, January 2023

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR23107220421

DOI: 10.21275/SR23107220421 350


mailto:Email-lmeenak@gmail.com

International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2022): 7.942

[y
.

FIGURE-STUDY AREA

2.3

DENOTESMAJOR
SAMPLING STATION

Table 1: Major sampling site and their sampling numbers

Sampling Number (SN) | Sampling site and Their Abreviation Date

1 Wazirpur area Gangapur city sawai madhopur (S-1) | 4 Sept 2021
2 Bamanwas (S-I1) 4 Sept 2021
3 Bonli (S-111) 10 Oct 2021
4 Khandar Chambal area (S-1V) 15 Oct 2021
5 Khandar Gilai Sagar (S-V) 15 Oct 2021
6 Khandar Jaitpur dam (S-V1) 21 Oct 2021
7 Ranthambhore National Park (S-VII) 30 Oct 2021

Taxonomic Enumeration
Class-Chlorophyta

Order Zygnematales
Suborder-Closteriinae
Family-Closteriaceae
Genus-Closterium Nitzsch 1817

1. Closterium acerosum Ralf 1892; Fig.1, 2. SN-2, 7.

Cells fusiform, variable in size, apices rounded; curvature
28-35° of arc; cell wall finely striate, yellowish brown,
ridged chloroplast with 6-7 pyrenoids, length 250-390 um;
width 25-35 um.

2. Closterium aciculare T. West, 1860; Fig.14. SN-2

This is typically planktonic species because of its high
cellular surface to volume ratio sinking velocity is low, this
species is generally found in eutrophic water bodies during
spring or autumn, cells slender, narrower, 55-70 times
longer than wide, slightly curved, gradually tapering towards
apices; end of apices rounded. Chloroplast does not extend
into apices, cell wall smooth. .

3. Closterium acutum Ralfs 1848. Fig 11. SN-1, 5

Cells slightly curved, 105.0 — 108.0 um and 4.5 pum wide
gradually tapering to the end from median portion, 20-22

times longer than wide, cell wall smooth chloroplast with
usually 3 pyrenoids in semicells.

4. Closterium cynthia De Notaris 1867; Fig.10. SN-4

Cells strongly curved, 250.0 — 260.0 um long and 20.0 —
21.0 um wide, 8-10 times longer than wide, 110-145°C of
arc; in most cases with a straight parallel median portion,
thereafter gradually and evenly attenuated to bluntly
rounded apices; wall with true girdle band, wall yellowish
brown and finely striate, chloroplast with 3-6 pyrenoids.

5. Closterium dinae Ralfs 1848.; Fig.3, 4. SN-3, 6.

Cells 16-18 times longer than broad, strongly curved, 115°-
125° arc; apices tapering to obliquely truncate, cell wall
smooth; chloroplast 11-15 pyrenoids. Length 280-360 um,
width 21-28 um.

6. Closterium dianae Ehr. var. arcuatum (Brébisson)
Rabenhorst; Fig.18, 22. SN-5, 7.

Cells strongly curved, 280.0-290.0 um long and 15.0 — 18.0
um wide, 110-150° of arc; apices obliquely truncate, cell
wall smooth, yellowish, chloroplast with 8-9 pyrenoids.

7. Closterium ehrenbergii Ralfs 1848. Fig-5. SN-1, 2, 3, 5,
6,7

Cells stout and large, 390-450 um long, 65-75 um wide
strongly curved, 120-145° of arc; slightly bulging at mid-
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region, dorsal margin broadly convex; wall smooth,
chloroplast with many scattered pyrenoids.

8. Closterium intermedium Ralfs 1848, Fig.15. SN-4, 6
Cells slightly curved, obliquely truncate apices, cell wall
striated, sutures usually more than three, chloroplast 10-11
ridged. Length 235-265 um, width 14-16 pm.

9. Closterium leibleinii Ralfs 1848, Fig.16. S N-5

Cells strongly curved, 110-215 um long, 17-32 pum wide,
150-165° arc; slightly tumid in the mid-region, apices
rounded, cell wall smooth.

10. Closterium lunula Ralfs 1848. Fig.17. SN-6

Cells more or less straight, gradually attenuated from the
middle towards the poles; apices rounded truncate and a
little bit recurved. Cell wall smooth (not striate), chloroplast
8-10 ridges with many scattered pyrenoids. Length 450-580
pm and width 85-98 pm.

11. Closterium malmei Borge, Fig.21, 13. SN-2, 3.

Cells strongly curved, gradually tapering from middle
towards half conical shaped apices, cell wall ribbed,
chloroplast 8-11 ridged, spores brown coloured. Length
195-215 pm, width 31-42 pm.

12. Closterium monoliferum Ralfs 1848. Fig-6, 7, 12. SN-2,
6, 7.

Cells large, strongly curved, ventral margin slightly swollen
in the median portion, 110-145° of arc, strongly attenuated
to truncate rounded apices, cell wall smooth; many and
scattered pyrenoids, length 300-500 pum, width 45-72 pum.
13. Closterium rostratum Ralfs 1848. Fig.8. SN-6

Cells large, 390.0 — 400.0 um long and 35.0-40.0 um wide,
about 8-10 times longer than broad; slightly curved 30-40°c
arc; ventral margin strongly tumid in the mid region and
more convex than the dorsal margin; strongly attenuated to
produce narrow, wall smooth and striate in the mid region;
cell terminated by incurved obliquely rounded apices.

14. Closterium subcoticum Gutwinski 1902. Fig 19, 20. SN-
1,4,

Cells slightly curved, apices button shaped, chloroplast 4-8
ridged with some pyrenoids; cell wall finely punctate,
yellowish-brown. Length 235-265 pum, width 13.5-15.0 pm,
apex 8.0-10.5 pum.

15. Closterium venus Ralfs 1848. Fig-9. SN-7

Cells strongly curved with tapering ends, 75.0 — 80.0 um
long and 8.0 — 9.0 pm wide, 8-9 times longer than broad,
155-162° arc, semi-cell with two pyrenoids in middle girdle
of chloroplast, wall smooth.

4. Conclusion

The identified species are first report from study area and
will enrich the documentation of algal diversity. The
presence of desmids also shows that the study area is still
not too polluted and need to conserve to save algal diversity.

Acknowledgement

The author is thankful to the administration of Government
College Sawai madhopur for providing me facility and
infrastructure to carry out research.

References

[1]

(2]

(3]

[4]

(5]

6]
[7]
8]

[0]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]
[19]

[20]

[21]

[22]

Agarkar D. S. (1975). Algae of Tighra Lake Reservoir,
Gwalior, Madhya Pradesh — I. J. Jiwaji Univ.3: 140-
166.

Agarkar D. S, Agarkar MS. (1973). Contribution to the
Shukla et al.: Desmids from Himalayan Foothills, India
11 desmids of Madhya Pradesh, India (Desmids from
Vidhyan Region). Port, Acta. Biol.12: 159-178.
Agarkar D. S, Agarkar MS, Dikshit R. (1979).
Desmids from Bandhavgarh, Madhya Pradesh, India.
Hydrobiologia 65: 213-223.

Agarkar D. S. (1971). Contribution to the Desmids of
Gwalior, Madhya Pradesh (India)-Il. Phykos 10: 54-
69.

Agarkar D. S, Agarker MS, Benerjee S. (1983).
Desmids of Jabalpur, Madhya Pradesh, India.
Bibliotheca Phycologica (J. Cramer) 66: 333-370.
Agarkar D. S. (1969). Contribution to the Desmids of
Gwalior, Madhya Pradesh (India). Il. 1bid.10: 54-69.
Agarker M. S, Agarkar D. S. (1971). Desmids from
Panchmari, Madhya Pradesh. Hydrobiologia 54: 23-32.
Ashtekar P. V, Kamat N. D. (1979). Additions to the
desmid flora of Marathwada, Maharashtra. Phycos 18:
45-50.

Belcher J. H, Swale E. M. F. (2001). Recods and
illustration of desmids alga Costerium from water
bodies around Cambridge. Nature in Cambridge.43:
17-22.

Bharti S. C. (1965a). A systematic survey of the
Desmids of the Bombay-Karnatka, Pt. I. J. Karnatka
Univ. Sci.9: 2-8.

Bharti S. C. (1965b). On some interesting algae from
Kumta, N. Kanara. Phycos 4: 71-74.

Bharti S. C. (1965c¢). Micrasterias equastriellopsis sp.
nov. An interesting new species of the Genus
Micrasterias. Rev. Algol.1: 43-45.

Bharti S. C. (1966). A systematic survey of the
Desmids of the Bombay-Karnatka, Pt. 1. J. Karnatka
Univ. Sci.11: 174-182.

Bharti S. C. (1971). Zygospore formation in some
species of Desmids of Bombay-Karnatka. Karnatka
Univ. Sci.16: 105-113

Biswas K. (1932). Algal flora of the Chilka Lake.
Mem. Asiatic Soc. Bengal.11: 165-198.

Biswas K. (1935). Observation on algal collections
from Khasia and Jaintia Hills. Assam, India. Hedwigia
74:1-28.

Bold HC, Wynne MJ. (1978). Introduction to the
Algae: structure and reproduction, 2 ed., Prentice Hall,
Inc., Englewood Cliffs, N. J.

Brihl P, Biswas K. (1926). Algae of the Lokhtak lake.
Mem. Asiat. Soc. Bengal 8: 257-316.

Das RN, Purti N. (1990). Desmids from Dhunti,
Ranchi. Phykos 29: 127-128

David M. John, Brian A. Whitton, Alan J. Brook.
(2011). The Freshwater Algal Flora of the British Isles.
lInd Edition. Cambridge University Press. pp 878.
Dillard Gary. (1999). Common Freshwater Algae of
the United States. An illustrated key to the genera
(excluding the diatoms). J. Cramer.173 pp. ISBN 3-
443-50026-9 (An excellent introduction to freshwater
Algae.)

Dingley M. (2001). Desmids of New South Wales,
new species and new records. Telopea 9 (3) 601-637.

Volume 12 Issue 1, January 2023

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR23107220421

DOI: 10.21275/SR23107220421

352



International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2022): 7.942

[23]

[24]

[25]
[26]
[27]

[28]

[29]

[30]
[31]
[32]
[33]
[34]

[35]

[36]

[37]
[38]
[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

Paper ID: SR23107220421

Dixit S. C. (1937). The Chlorophyceae of the Bombay
Presidency, India. I. Proc. Indian Acad. Sci. Sec. B 5
(1): 18-25.

Dwivedi S, Misra P. K, Suseela M. R. (2004). Some
desmids from Central and Western Uttar Pradesh,
India. Phytotaxonomy 4: 64-73.

Fritsch F. E (1935). The structure and reproduction of
the algae. Vol. I. Cambridge University Press.

Fritsch F. E. (1945). The structure and reproduction of
the algae Vol. Il. University Press Cambridge.939 pp.
Gonzalves E. A. (1962). A new dioecious macrandous
species of Bulbochaete. Phytomorphology 12: 74-76.
Gonzalves E. A, Joshi D. B. (1943). The algal flora of
temporary waters around Bombay-II. A study of algae
in some rain water puddles near Jogeshwari. J. Univ.
Bombay.11: 120-128.

Gonzalves E. A, Joshi D. B. (1946). Freshwater algae
near Bombay. I. Seasonal Succession of the algae in a
tank at Bandra. J. Bombay His. Nat. Soc.46: 155-176.
Habib 1. (1999). Desmids of Shimla, Himachal
Pradesh. Acta botanica.24: 119.

Habib 1. Chaturvedi U. K. (1993). Contribution to
desmids of Rohilkhand division. Phykos 32: 51-54
lyenger M. O. P, Vimala Bai B. (1941). Desmids from
Kodaikanal, South India. J. Indian bot. Soc.20: 73-103.
Kamat N. D. (1962). Chlorophyceae of Ahmdabad,
India. Hydrobiologia.20: 248-279.

Kamat, N. D. (1963). The Algae of Kolhapur, India.
Hydrobiologia.22: 209-305.

Misra P. K, Dwivedi R. K, Shukla C. P. (2006). Some
freshwater desmids from District Mandi, Himachal
Pradesh. Phytotaxonomy.6: 120-125.

Misra PK, Rai AK, Shukla SK. (2007). Some fresh-
water desmids from the Kumaon Himalaya. J. Appl.
Biosci.33: 53-58.

Mukherje D, Srivastava D. N. (1993). Some desmids
of Purulia (West Bengal). J. Ind. Bot. Soc.72: 293-297.
Pandey U. C, Pandey D. C. (1980). Desmids of
Allahabad. J. Indian Bot. Soc.59: 246-250.

Patel R. J. (1969). On Desmids of Gujarat. J. Bombay
Nat. Hist. Soc.66: 665-669

Patel R. J. (1980). Streptonema trilobatum Wallich — A
rare filamentous desmids from Gujrat, India. Acta
Botanica Indica 8: 95-96.

Patel R. J. (1982). Addition to desmid flora of Kerala,
India. Geophytology 12: 30-39.

Patel R. J, Asoka Kumar C. K. (1979). Desmids of
Guijarat, India-I. Genus Closterium Nitzsch. Phycos 18:
111-12

Patel R. J, Asoka Kumar C. K. (1980). Contribution to
the Desmid Flora of India, Genus Staurastrum Meyen
from Gujarat. Phycos 19: 177-185.

Patel R. J, Asoka Kumar C. K. (1981). On Triplastrum
spinulosum (Kisselev) Gauthier-Lievre rom Gujarat,
India. Geophytology 11: 25-26.

Patel RJ. (1969). On Desmids of Gujrat. J. Bombay
Nat. Hist. Soc.66 (2): 414-419.

Misra P. K, Misra P, Shukla M, Prakash J. (2008).
Some Desmids from Garhwal Region of Uttarakhand,
India. Algae.23 (3): 177-186.

[47]
[48]

[49]

[50]

[51]
[52]
[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

Ralfs J. (1848). the British Desmidieae.
London. Pp.226

Ramanathan K. R. (1962). Zygospore formation in
some South Indian Desmids. Phycos 1: 38-43.
Ramanathan K. R. (1964). Zygospore formation in
some South Indian Desmids-1l. Morphological
Anisogamy in Pleurotaenium subcoronulatum (Turner)
West & West. Phycos 2: 51-53

Royale J. F. (1839). Illustrations of the Botany and
other branches of the natural history of the Himalayan
Mountains and of the flora of Cashmere. I: 1-472,
London

Sahin B. (2002). Contribution to the desmid flora of
Turkey. Archiv f. Hydrobiol. Suppl.145: 39-48.

Reeve,

Scott A. M, Prescott G. W. (1961). Indonesian
desmids. Hydrobiologia 17: 1-132.
Scott A. M, Prescott G. W. (1961). Indonesian

Desmids. Hydrobiologia.17: 1-132.

Shukla S. K (2008). Desmids (Chlorophyceae,
Conjugales, Desmidiaceae) from Foothills of Western
Himalaya, India. Algae 23 (1): 1-14. DOL:
10.4490/ALGAE.2008.23.1.001.

Suxena M. R. (1983). Algae from Kodaikanal Hill,
South India. Bibliotheca Phycologica.66: 43-99.
Suxena M. R, Venkatshwarlu V. (1966). Desmids of
Andrapradesh, 1 from pakhal lake, warangal
Hydrobiologia 28: 49-65.

Suxena M. R, Venkatshwarlu V. (1968a). Desmids of
Andra-pradesh-1V, from Dharmasagar lake, Warangal-
Il. J. Osm. Univ.180-201. Golden Jubillee special
volume.

Suxena M. R, Venkatshwarlu V. (1968b). Desmids of
Andra-pradesh-11, from Dharamsagar lake, Warangal.
J. Indian bot. Soc.47: 23-45.

Suxena M. R, Venkatshwarlu V. (1970). Desmids from
Andra Pradesh V. mostly from warangal and its
environs. Phykos.9: 17-28.

Tarar J. L, Charjan V, Bodkhe S. (1998). Contribution
to desmids from Nagpur. Phykos 37: 59-67.

Turner W. B. (1892). Algae aquae dulcis Indiae
orientalis. Freshwater algae (Principally Desmidieae)
of East India. K. Svensk vet.-Akad. Handl.25 (5): 1-
187.

Vidyawati, Nizam J. (1970). Conjugation studies in
Euastrum spinulosum Delp. var. duplominor West &
West. Phycos 9: 139-147.

Vidyawati, Nizam J. (1974). Effect of fractionation
doses of Gamma-rays on Euastrum spinulosum and
Closterium acerosum. Phycos 13: 75-80.

Vidyawati, Nizam J. (1975). Effect of High Altitude
Cosmic Radiation on Desmids. Zbl. Bakt. Abt. I,
Bd.130: 285-292

West W, West G. S. (1904-1912). A monograph on the
British DesmidiaceaeVol. I, 1904; Vol 11 11905; Vol.
111 1908; Vol. IV, 1912. The Ray Society London.
West W, West G. S, Carter N. (1923). A monograph of
British Demidiaceae. Vol. V. The Ray Society London.

Volume 12 Issue 1, January 2023

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

DOI: 10.21275/SR23107220421

353



International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2022): 7.942

Closterium Nitzsch

scale 10 micron
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10) Closterium cynthia De Notaris
11) Closterium acutum Ralfs

12) Closterium monoliferum

Ralfs

13) Closterium malmei Borge

14) Closterium aciculare T.
15) Closterium intermedium
16) Closterium leibleinii Ral
17) Closterium lunula Ralfs

West
Ralfs
fs

18) Closterium dianae Ehr. var. arcuatum (Brébisson) Rabenhorst
19) Closterium subcoticum Gutwinski

20) Closterium subcoticum Gutwinski

21) Closterium malmei Borge

22) Closterium dianae Ehr. var. arcuatum (Brébisson) Rabenhorst
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