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Abstract :

Rotifer diversity from Masunda lake, Thane
(Maharashtru) was studied from Aprl 1999 o June
2000. Rotifers constituted 34.67% of towl
zooplankton and their density ranged from 300 to
2000 ind/1001. The peak density was recorded in
winter (November) while minima was observed in
summer (May).

Dominance of family Brachionidae was observed all
over the Study period. Brachionus was the dominant
genera qualitatively s well as  quantitatively.
Dominance of this tolerant genera indicates onsel of
eutrophication in the ecosystern,

Introduction :

Rotifern comprises an integrai pail in the aquatic
food chain, Their role as link between the
nanoplankton and carnivorous zooplankton is well
established (Ruttner-Kolisko, 1974). They play a key
role in cycling of organic material (Mishra and
Suksena, 1998). Rotifers exhibit remarkable ability to
colonize diversified freshwater biotopes and these are
apparently the most sensitive indicators of water
properties (Ruttner-Kolisko, 1971). Due to their short
developmental period and fast reproductive rate
characterized by parthenogenetic production (Herzig,
1983), rotifers can populate vacant niches with
extreme rapidity and convert primary production into
a form usable for secondary consumers, producing up
10 50% of the total plankion biomass (Nogrady el
al., 1993). They are very common in Indian waters
and their occurrence in eutrophic water bodies is also
well noted.

Rotifer population from different regions has been
extensively studied by many scientists (George,
1961; Arora, 1966a; Michael, 1968; Sharma, 1992,
Dhanapathi, 2000). However references on rotifer
diversity from fresh waters of Maharashire,

especially in Thane-Mumbai region are scarce.
Hence the study on rotifer diversity was undertaken.

Materials and Methods :

The zooplankton samplés were collected monthiy
from April 1999 to June 2000 by towing 41 pm mesh
nef through & boat and the samples were preserved in
4 % formulin for identification and counting. The
rotifers were identfied using Battish (1992) and
Dhanapathi {2000),

Results and Discussion :

During the present study, total rotifer density in
Musunda varied from 300 to 2000 ind/ 100 L. with
minima in May 1999 and maxima during November
1999.This was comparable with total rotifer density
ranging from 187,65 to 2562.8 ind / 100 L recorded
by Nene (1985) in the same lake. Nene (1985) had
reported rotifers as the most dominant zooplankton
component of Masunda. However, in the present
study, rotifers were observed to be subdominant to

Copepods.

Average contribution of rotifers in total zooplankton
in Masunda  was  (34.67%), Relatively high
popelation densities were noticed during late
monsoon and early winter (September-November
1999) as supported by Sharma (1992). However
summer maxima as reporied by Khan ¢l al, (1986)
and Sharma ([992) could not be observed,
Mukhopadyay et al. (1981) and Jayudevi (1994)
have reported higher rotifer densities in winter,
which support rotfer peak observed in November
1999 in present study. Notsble difference in
quantitative abundance was seen in total rotifer -
population but only a single distinct peak was
recorded,

Rotifern is quite & diverse group of organisms and
large generic variety is observed in vanious lentic
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Table 2. Monthly variations in rotifer abundance (ind/L) in lake Masunda, Thane, Maharashtra.

199% Feb Mar April | May June Jul Aug Sept Oct Noy
8. calycifiorus 0 ) 62 '] o0 0 1216 0 806 450
8. caudatus 1] Q 108 0 90 0 152 93 124 150
B, diversicomis Q 0 98 12] 0 34 304 651 248 150
8. falcatus 0 0 0 312 350 0 0 0 434 150
B. forficuls 0 0 20 0 0 0 0 QO 0 200
B anguians 0 0 0 0 0 0 0 ' ] Q0 100G
B, picatahs 0 0 0 0 Q 01 0 0 0 010,
keratela 0 {} 30 0 90 M 76 186 62 8oo
Testidunala ) 0 0 0 [ 67 76 4] 0 1}
Hoarella 0 0 0 0 0 0 ) 0 ( 0
Anwopsis 1] 4] 15 0 0 ( 1] ] 62 &
Asplenchani U 0 0 0 0 201 0 0 0 1)
Rotatoria 0 0 0 0 0 0 Q 0 0
Epiphanss 0 0 0 o 0 1] 0 [i] 0 0
Brachionus total 0 0 288 433 1530 34 1672 44 1612 1200
Rotier total 0 0 333 433 1620 336 1824 930 §736 2000
1999 - 2000 Dee Jan Feb Mar Apr May Jun Total Avg SD %
B. caiyciiotis 84 420 42 60 72 3l 0 3335 222.3 358.2 14.04
5. caudelus 210 126 84 96 108 198 216 1753 117 64.27 | 8.069
8. diversicomis 42 252 210 240 288 66 72 2776 85,1 1629 | 4.246
8, falcatus Q0 42 0 95 144 0 0 2528 168:5 3522 | 6,716
8. forficula 0 28 54 0 0 0 72 Airi 2693 | 55.13 | 6,116
8. angularis 0 {) Q0 0 ] 0 72 172 11.47 3072 | 0977
8. piicatals 0 56 G 40 0 33 0 213 14.2 2653 | 0416
keratova 126 476 252 126 108 66 0 2432 162.1 21385 | 0515
Testidunelia 0 0 42 0 0 0 0 188 1233 | 2639 | 5.884
Hoarella 0 1 0 0 0 33 { 33 22 8.521 (448
Anuropsis 0 0 42 13 0 33 0 167 1103 | 1943 | 0.08
Asplanchana 0 14 42 0 0 Q0 0 257 17.13 5207 | 0404
Rotatonia 0 0 42 0 {0 0 0 42 2.8 10,64 | 0.622
Epphanes Q0 0 0 0 Q0 33 0 33 2.2 6.521 0,102
Brachionus iotal 336 924 S04 532 612 330 432 11183 | 7455 | 1050 | G.08
Rolifer total 462 1414 924 673 720 495 432 14332 | 9555 1389 3467

environments all over India. However Brachionus
and Keraiells are the most commonly recorded
rotifer genern in Indian lakes.

During the present study, occasional presence of
Epiphanes,  Testidunella, Hoarella, Anuropsis,
Asplanchana and Rotaria was observed (Table 1),
However, quantitatively Brachionus was the main
and significantly sbundant genera which was
followed by Keratella in terms of abundance and
peniodicity (Fig. 1). This was in accordance with
observations of George (1966), Jayadevi (1994) and
Hiware and Jadhav (1998). Kerarella followed this in
termst of abundance and regular periodicity.
Predominance of one or two genera is characteristic
of rotifer population (George, 1961).

Brachionus :

Brachionous is cosmopolitan n distribution and by
far the best-known genus from India. It shows large
species variation and embruces 19 ypecies with more
than 14 subspecies in this country (Battish, 1992).
During the present stwdy, Brachionus was
represented by 7 species as B. calyciflorns, B.
cawdatus, B, divescicornis, B. falcatus, B, forficula,
B.angularis and B, plicaialis, thus making it
significant ‘genera., Pejaler (1977) and Fernundo
(1980) mentioned Brachionus s important genera in
tropical rotifer community,

Among the 7 specics ‘of this gener, Brachionus
calyciflorus was the most dominant, which is
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Table 1: Rotifers of Masunda lake.
Order Family Genus and s
Ploimida | Brachionidae Brachious calyciflorus
B. diversicomis
B. caudatus
B. falcauuts
A, forficula
B. angularis
B. plicatalis
Brachionidae Kerarella spp.
Brachionidac Anurgpsis spp.
Testudinellidae Testudinella spp.
Trochosphuenidoe | Hoarella spp.
Asplanchanidee | Asplancha spp.
Epiphanidae Apiphanes spp.. ‘
Bdelloida | Philodinidae Raaria spp.

supported by the observations of Patl (1978),
Isairasu. (1997) snd Malathi (1999). It was also
reported as dominant species from lake Masundz in

earlier studies (Nene, 1985),
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During this study, in Masunda, the density peak of
Brachionus catyciflorus was recorded in August
1999 (1216 ind/100 L). According to Nene (1985),
the spp. flourished well in the month of December
and June with density of 1300.51 and 1115.13 ind/
100 L respectively. Exact seasonal pattern could not
be observed in abundance of Brachionus. calyciflous

as commented by Reid and Wood (1976).

Brachionus diversicornis was 2™ in dominance, next
w0 Brachionus calycifloris.. Though Green (1960)
regarded it as mostly @ summer species, Battish

(1992) has reported its occurrence in monsoon (July).

in northern Indian States. During the present study,
this species was recorded in almost all the months of
the study period and peak density was attined in the
month of September 1999 in Masunda. Earlier Nene
(1985) recorded highest abundance of the species In

November from the same lake,

il

Brachionus falcatus occupies 3 rd position, in order

of abundance in Masunda lake. The species is
distribution,
Dhanapathi (2000) designated it as warm water
species and observed it 1o be less variable when
compared to Brachionus calyciflorus und Brachionus
quadridentaius, During the present study, density of
Brachionus falcatus varied between 0 o0 1350
ind/100 L in Masunda with peak observed in.June
1999. Its presence was of discontinuous nature,
Malathi (1999) in Hussain sagar lake, Hyderabad,
recorded this species occusionally, with quite low

considered as  cosmopolitan  in

density (20 ind/ 100 L) only in September,

Brachionus caudatus enjoyed 4™ position, with
average density of 117 ind/100 L, It exhibited two
peaks, in December 1999 and June 2000 whereas the
density was zero in May 1999 and July 1999, Nene
(1985) observed its highest abundance in Janvary
1983 in Masunda lake. The peak value reported by
Nene (1985)- 13016.4 Ind/100 L, was more than 10
times higher as compared to peak density of this
species recorded in present study. Pathak and Mudgal
(2002) recorded this spp. as ane of the dominant

rotifer member in Virla reservoir (M. P.).

Brachionus forficula showed lower densities in
Masunda, Durve (1992) and Salaskar (1996)
recorded the species, as most dominant rotifer species
in Udaipur lakes and Powai lake respectively, Nene
(1985) however did not report its presence in the
study of Masunda lake, During the present study
April 1999, January, February and June 2000 were
charucterized by low density of this species, whereas
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November 1999 exhibited peak values- 200 ind/100 1
in Masunda,

Brachionus angularis is one of the important rotifer
species with respect to indication of eutrophic state,
In Masunda it was recorded only twice with
maximum density as 100 ind/100 L, Dattw er al
(1987) noted this species in Calcutta pond and its
abundance was exceptionally high, making it
dominant throughout the study pericd. While Mudgal
et. al. (1990} also observed it forming sporadic
blooms, Patil (1978) recorded its important
contribution in winter rotfer puise, Subbamma
(1993) observed dominance of Brachionus angularis
in temple pond study.

Brachionus plicaralis was present only for lust 4
months of study period, with highest density in
February 2000- 84 ind/100 L. Thus this species was
of low density status as among other Brachionus
species of lake Masunda. Thus genus Brachionus
showed dominance of different species in different
months, however Brachionus calycifloris dominated
in most of the months based on averuge density.
Similarly the dominance of a particular spp. is not in
the same every year, as dominant species in April,
May and June 19992 are dificren from Apdl, May
and June 2000,

Keratella spp. :

Keraleila was the 2"d dominunt rotifer genera, This
genus is also considered as cosmopolitan in
distribution and zccording to Battish (1992) and it is
probably the most common rotifer genera, as il is
reported in different ecosystems all over India.

During the present siudy, highest density of this
genus in Masunda was noted in November, in fact it
was the largest contributor of total rotifer peak of this
month. Jayadevi (1994) and Malathi (1999) recorded
Keratella tropica as common eurytopic perennial
form in lakes of Hyderabad. In Dhom reservoir,
Maharashtra (Trivedi, 1993) Keralella was recorded
as most dominant rotifer genera, However, it was
recorded only occasionally in Salim Al lake,
Aurangabad (Hiware and Jadhav, 1998).°

Anuropsis, the important indicator species (Gannon
and Stemberger, 1978) was represented in 5 months
in Masunda with low densities.

Other rotifers :
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The other rotifer genera (Table 2) were noted
occasionally with low densities, except Asplanchana.
High density of this genus was noted in July 1999
(201 Ind/ 100 L).

Egg bearing Rotifers :

Rotifers are mostly parthenogenic. As rotifers are
characterized by fast reproduction, the number of egg
bearing rotifer individuals during certain period may
reflect the reproductive behaviour of rotifers.

During the present study, the egg bearing rotiferan
females were counted as gravid females. The
counting was done in Brachionus and Keratella, the
dominant rotifers observed. (Fig. 2)

Ditferent species of Brachionus showed the presence
of gravid females in different months. Among all the
gravid females, Brachionus diversicornis was
observed more frequently in all seasons & e. summer,
monsoon and ‘winter, with density varying from 4
-186 Ind/L. (Fig. 3) While gravid females of other
species were seen oaly in few months as Brachionus
calyetflorns in October 1999 and January 2000, with
number varying from 62-228 ind/100 L, Brachionits
cawderuts in winter, Brachionus faleatus in June,
October and January, Brachionus plicatilis showed
the lowest density of gravid females as 42 ind/1001.
While Brachionus fuficula and Brachionus angularis
never showed the presence of gravid females. Gravid
females of Keratella spp. in Masunda were specific
to winter. Nene (1985) noted, total rotifer maxima in -
the same month as well as total berried rotifer
maxima (April), which was not observed during the
present study,

Brachionus calycifloris and Brachianus diversicornis
the dominant species in the lake, showed more
number of their gravid individuals. Winter 2000 was
characterized by presence of gravid females of 6
rotiferun types, Brachiontis calyciflorus, B. caudatus,
B. diversicornis, B. falcalus, B. plicatalis and
Keratella spp. Similarly the peak density of rotifers
wus also noted in winter. Hence winter seems to be
favorable for reproduction of rotifers in Masunda.

The present study also suggests that genus
Brachionus is a continuous breeder and hence one or
the other species of Brachionus breeds in every
month resulting in the dominance of this genera,

Acknowledgement :



Rotifer diversity

The authors wish to thank the Principal and staff of
zoology department, B.N. Bandodkar College of
Science, for their constant encouragement.

References :

Arara H. C. (1966 2) - Rotifers as indicators of trophic nature of
environment, Hydrobiologia 27, pp : 146 159

Battish, S. K. (1992) Freshwuter zooplankton of India Oxford &
IBH Publishing Co, pp : 233

Datta, N. C., Mandal, N. sed Bandopadhyay (1987) Seasonal
sbundance of rotifers i u perennial freshwater pond in
Calcutta, J, Environ. Biol, (1} pp: 63 - 71

Dhunapathi, M.V.S.5.5. (2000) Taxonomic notes on the Rotifers
from India - IAAB Publication, Hyderabad pp : 175

Durve (1993) Past, present aed faure of Udaipue lakes us 2 source
of drinking water. In - Recent Advances in Freshwaser
Biology

Fernnndo, C. 11, (1980) The freshwater zooplankion of SriLunka,
with o discussion of wopical freshwaser
compasition. Int. Revue ges Hydrobiol, 45 -pp = 83 - 125

Gannon, John E. and R. S, Stensberger (1978) Zooplankion (
especinlly crustaceuns und rotifers) os indicators of water
quality. Trans. Amser. Micros. Soc. Vol, 97 No. | Jan pp :
16-32

George, M. G. (1961) Observation on rolifer from: shallaw ponds
in Dedhi Curr Sci. (30) pp : 247 - 250

Green, j. (1960) Zooplurkton of river Skoto, The Rotifera Proc.
Zool, Soc, London, 135, pp: 491 - 523

Herzig, A. (1953)) Companative studies on the relatiooship
beiween lemperuture & durution of embryonic development
of rotifers. Hydrobiologis. 14pp - 237 -246

Hiware, C.J. and B, V. Judhay (1998) Studies on the microzootic
fawna of Sulim Al Lake ot Aurangabad, Maharushtra, India,
1. Aqua. Biol, Vol. 13(1&2) pp : 18- 21

Isalormse, L. (1997) A report on the most commnon xooplankion
observed in three ponds within ANJAC Cumpus - ANJAC
Jourmal 14, 41 (1997)

Juya Devi M, (1994) -, Scasonal variation and populution density
of rotifers in theee lakes of Hyderabad. : Journal of Aguatic
Biology volume 9 (1&2) pp: 41 44

Malathi, D. (£999) Ecological studies on luke Hussian Sagar with
special reference 10 the zooplankion commmnities - Ph.D.
Thesis Osnmnia University, Hyderabad.

Michoel, R. G, (1968) Siudies on the zooplankion of & tropical
fish pond. Hydrobiotogia 23, pp - 47 - 48

Mishra, S. R. and D. N. Saksena (1998) Rotifers and their
scasonal varintion in a sewage collecting Movar (Kalpi) river,
Gwaliar, India. J, Environ. Biol. 19 (4) pp - 363-374

27

Mudgal, H. (1990) Limnological status of a sewage polluied pond
in un industrial townsbipia-Recemt trends in Limsology
Name of Journal, Pages ?

Mukbopadhyay, S. K., Baba Rao M., Maley S, V. and Yadav B,
E. (1981) A Swudy -of the meiferun population from Waghol,
Poona. Proc. Symp. Ecol. Anim. Popul. Zool. Surv, India, Pt
2pp:47-62

Nese Vrinda N, (1985) Ecological studies of Masunda lake
Thane, M.Sc, Thesis submitted o Unlvmny of Mumbai
(unpubished) py - 156

Nogrudy, T., Waltace, R, L. & Soell, T. W, (eds) (1993) - Rotifera
« guides to the ’entification of the microinvertebrates of the
continental waters of the world, 4 SPB Academic Publishing
The Hague, ppp : 142

Pathak, S. K. aad L. K. Mudgal (2002) A preliminary survey of
Virla resesvoir of Khargose (Madhy Prodesh) India, Indian
Journal of Envieonment and Ecoplanning Vol 6 (2) pp
297300

Patll, 8. G. (1978) Plankton ecology of a few waler bodies from
Nagpur. Ph. D. Thesis submitted to University of Nagpur.

Pejler, B, (1977) On the' ghobal distributive of the family
Brachionidee (Rotsoriz). Arch, Hydrobiol. Suppl, 53 pp:
255-306

Reld G, K. and Wood R, D, {1976} Ecology of inland Thresh, J.
C., Sucklieg, EV. & Beale, J, E. 1944 - The examination of
waler and waser supplies, Loodon.

Ruttner - Kolisko, A. (1971) Rotatorien alse indikatoreu Furden
Chemistrus Von Binnesalzgewuassern Sice. Ber. Ostedf. Akad,
Wiss. Math, Nan, KL AbL, 1, 179 pp - 283 - 298

Ruttner-Koliske, A, (1974) Plankionic rotifers Biology and
Taxonomy, Schw. Verlag. Saitgan pp: 146

Sakaskar Prumod (1996) Eavironmental Studies of Powal Lake.
Ph. D. Thesis submitted to University of Bombay.

Sharma, B, K. 11992) Systemutics, Distribytion & Ecology of
Freshwaler rotifers in West Bengal - Aquatic Ecology Ashish
Publishing House, New Delbl,,

Subbammu, D, V. (1993) Studies on a plunkion of 2 fish pond in
Kalleru Lake urea, Andhra Pragesh, India, J, Aquatic Biology
Vol. 8(1&2) pp : 10--13)

Trivedy, R. K. (1993) Water quality of Dhom mservair
Muhacushira, India -Bcology and Pollution of Indisn Lukes
and Reservoirs (Ed) P. C, Mishra and R. K. Trivedy, Ashih
Publishing House pp | 1-25,



