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Rotifers are considered to be an excelient and indispensable live feed for larvae of many
finfishes and crustaceans. t(1960) was the first to culture the rotifer, Brachionus plicatilis for
feeding marine fish larvae, and now it is being extensively used as live feed in hatcheries all over
the world. Their slow swimming habits, ability to tolerate a wide range of salinities, parthenogenetic
mode of reproduction and ability to get enriched easily, make rotifers an ideal live feed organism.
As aquaculture sector is fast growing and is gaining more importance as the fish landings and
supply are getting irregular, the role of rotifers is all the more important.

Realising the importance of rotifers, many workers have studied the rotifer fauna, their
distribution and biodiversity in different ecosystems alt over the world. Some of the works in this
line are those by Anderson (1889), Edmondson and Hutchinson (1934}, Pasha (1961), Nayar (1968),
Nayar and Nair (1969}, Vasisht and Battish (1971a- d; 1972}, Pejler{1977), Koste (1978), De Ridder
5(1985, 1987), Sharma (1987), Sarma (1988), Koste and Shiel (1987; 1989; 1990), Govindasamy
and Kannan (1991}, Shiel and Green (1996), Unni and Fole (1997), Gopakumar (1988), Sharma and
Sharma (2001} and Anitha (2003). The majority of these works were pertaining to freshwater habitats
and only a few studies were carried out in brackishwater ecosystems, not only in India but in other
countries also. Hence, an attempt is made here to study the bicdiversity of rotifers in nine different
ecosystems along the Cochin backwater system.

Methodology

The Cochin backwater and certain canals adjoining the system extending to about 50 kms.
was selected for the study. Monthly collections of rotifers were made from nine stations viz.
Vypeen, Puthuvypu, Narakkal, Cherai, Eloor, Fisheries Harbour, Ernakulam Market canal,
Mangalavanam and Poothotta, during the period from August 2000 to July 2002. The map showing

- the collection sites is given in Fig.1.
: These stations were so selected that each of them showed a unique and different
" environment. The first station, Vypeen is located near Cochin barmouth, a very dynamic environment
with maximum influence of tide and the wind action. The second station, Puthuvypu is considered
.88 a good nursery area with plenty of finfish and shellfish seeds. The third station, Narakkal is a
“well known site for aguaculture where the fraditional aguaculture methods are being practiced and
“the collection site gets a good inflow of water from culture ponds. The fourth station, Cherai is
“located about 5 kms away from the sea, where plenty of Chinese dipnels are operated and wastes
“from small fish and shellifish processing plants were discharged into this region. The fifth station,
;}E!oor is & well known hot spot of industrial pollution with an almost freshwater environment. The
csixth station Fisheries Harbour is with the turmoil of a fish landing centre, a busy water way with a
E;deepershipping channel and the added oil pollution. The seventh siation, Ernakutam Market canal
-is near to the Ernakulam market and all the wastes from the market were being discharged to this
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Fig.1: Map showing the location of collection stations

canal. The eighth station, Mangalavanam is a small mangrove forest which is a bird sanctuary as
well as a mangrove reserve. The nineth station, Poothotta is about 25 kms away from Ernakulam
and was an almost freshwater ecosystem.

The rotifer samples were taken from each station by filtering 500 litres of water through a
conical plankton net made of bolting silk having a mesh size of 40 H, and preserved using 4%
formaldehyde. The sample was made upto 100 ml, an aliquote of 1 ml was taken in a counting
chamber, observed under a binocular microscope and the different genera of rotifers were identified
and counted. From this, the count of organisms present in 1000 litres(m?) of water was estimated.
For seasonal studies, February-May was treated as premonsoon, June-September as monsoon
and October-January as postmonsoon season. Analyses were performed to calculate species
richness, evenness and diversity indices of rotifers for each station, both monthwise and seasonwise,
using the PRIMER 5 (Plymouth Routines In Multivariate Ecological Research) sofiware package
developed at the Plymouth Marine Laboratory, UK(Clarke and Warwick 2001). These indices were
statistically analysed using SPSS 12.00 software. ANOVA tests were carried out between months
and between stations. Charts were prepared representing the seasonwise mean values and standard
deviations.

Results

The distribution of rotifer fauna in the study area are presented, both qualitative and
quantitative studies were made. The rotifers were studied upto generic level. The biodiversity indices
of rotifers are dealt with separately.

A. Qualitative distribution: 20 genera of rotifers belonging to 13 families were recorded
from the different stations during the present study, They were Brachionus, Keratella, Platyias,
Anuraeopsis, Mytilina, Euchlanis, Dipleuchianis, Epiphanes, Microcodides, Lepadeila, Lecans,
Monostyia, Cephalodelia, Scaridium, Trichocerca, Folyarthra, Encentrum, Hexarthra, Filinia and
Testudinella. The qualitative distribution of rotifers in different stations are given in Table 1.

Out of the 20 genera of rotifers recorded during the study period, the maximum of 19
genera were recorded from station |X ie.Poothotta(Table.1). The lowest number of genera, 13 were
observed from stations 11l, VI and VIl ie. Narakkal, Harbour and Mangatavanam. Among the 20
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Table 1: Families and Genera of Rotifers in different localities in the study areas.

Families Genera Station1  Station2 Station3  Station4  Slation5  Stations  Station7  Station8  Stationg
Brachionidae Brachionus + + + + ¥ ¥ n
" Kerateila + + + +
" Platyias + + +
" Anuraeopsis + + + + + ¥ T + +
Mytilinidae Mytilina + + "
Euchlanidae Euchlanis + + + + + " "
" Dipleuchlanis + + +
Epiphanidae Epiphanes + + + + + + " "

" Microcodides +

Coturellidae Lepadelia + + + + n T "
Lecanidae Lecane + + + + + ; "
" Monostyla + + + + " . " "
Notommatidae Cephalodelia + + + + ¥ - " "
Scaridium T "
Trichocercidae Trichocerca + + + + + T "
Synchaetidae Folyarthra + + ¥ T ; + "
Dicranophouridae  Encentrum + + + + + + +
Hexarthridae Hexarthra + + + n -
Filiniidae Fifinia + + + T "
Testudinelliidae Testudinella + + + ¥ + " "




genera recotded, Brachionus, Anuraeopsis, Lecane, Monostyla, Trichocerca, Polyarthra, Encentrumf
and Testudinelia were noticed from all the nine stations studied. :

B.Quantitative distribution: In order to have an understanding of the general distribution:
pattern of rotifers in the study area, the numerical abundance of rotifers was studied for all the ning'
stations separately. The rotifers were represented by 13 families. Among the 13 families of rotifers |
observed in the present collections, the family Brachionidae dominated the majority of statians, .
studied. Also, the genus Brachionus, formed the major component of the family Brachionidae in all:
the nine stations. Hence, along with the rotifers, the numerical abundance of family Brachionidae
and the genus Brachionus was also taken for the study to have a better understanding of the’
distribution pattern of rotifers in the study area. '

The quantitative distribution of rotifers, family Brachionidae and the genus Brachionus, in

all the 9 stations is given in Fig 2.
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Fig. 2. Stationwise distribution of Rotifers, family Brachiondae and genus
Brachionus during the study period

Of the rotifers recorded from the study area, the stationwise distribution showed that rotifers
were maximum at station {1 followed by station IIl with 54% and 36% respectively, and the minimum
of 0.14% was recorded at station VI.

To have an in depth knowledge of the faunal composition of the study area, the distribution
of each genus of rotifers among different stations are presented (Fig.3)

The abundance of Brachionus extended to 54% at station Ii, and this stood as the highest
percentage recorded among all the nine stations studied. Nextin abundance was 38% at station
ll. The minimum of 0.05% was noticed at station VI. The genus, Keratella was maximum at
station |1X with 57% of the total recorded from the study area. But, there was no occurrence of
Keratelia at stations Il & VIII.

The genus, Platyias was recorded in stations 1,V and 1X and was absent in other stations.
A maximum of 48% was noticed at station |, 34% at station IX and 18% at station V. The genus,
Anuraeopsis was observed in all the nine stations studied. Of the total Anuraeopsis recorded from
altthe stations, a minimum of 1.3% was noticed at station VI and a maximum of 41% was recordad
in station Il
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Fig. 3: Percentage composition of Rotifer genera in the study area

The genus, Mytilina was recorded in stations V, VIl and I1X and was absent in other stations,
Amaximum of 69% was noticed at station V, foliowed by 25% at station IX. The genus, Euchlanis
was not observed at station Il. The abundance of Euchianis was maximurmn at station V11 with 35%
of the total recorded, from the entire study area. The genus, Dipleuchlanis was observed from
stations V, VII, VIl and 1X and was absent in other stations. This genus was maximum at station
V(49%).

The genus, Epiphanes was absent at station VI and was available in all the other stations.
Amaximum of 56% was noticed at station IX. Next in abundance was noticed at station 1l with 37%
of the total Epiphanes recorded from the study area. The genus, Microcodides was available only
at station VIl and that was a single occurrence noticed from the study area.

The genus, Lepadelia showed a maximum of 64% at station . It was not recorded from
station VI. The genus, Lecane was available in all the nine stations studied, and a minimum of
0.87% was noticed at station I. A maximum of 30% was recorded at station VIIt, followed by 22%

-atstation V. The genus, Monostylawas present in all the stations studied, a minimum of 0.6% was
noticed at station VI and a maximum of 43% at station V.

The genus, Cephalodelia was not observed at station lll. A maximum of 51% was noticed
at station Vii. The genus, Scaridium was available at stations |V and IX. It was absent in other
;statlons. Of the total recorded from the study area, 91% was observed at station IV and the rest,
9%, at station IX.
: The genus, Trichocercawas observed in all the stations studied. Out of the total, a minimum
Lof 0.3% was noticed from station VIl and a maximum of 54% at station II. The genus, Polyarthra
iwas observed in ail the stations studied. A minimum of 0.04% was observed at station Viii, the
E aximum was noticed at station IX, where 35% of the total Poiyarthra from the study area were
orded. The genus, Encentrum was noticed in all the stations studied with a minimum of 2.86%
E gt station VI and a maximum of 39% at station 1.

The genus, Hexarthra was not available in stations |, IV, VIl and Vill and was present in

ther stations. Of these, a maximum of 54% was noticed from station li. The genus, Filinia was

aximum at station li, contributing to 92% of the total Filinia recorded from the study area. It was

avaitable in stations Vil and VIll. The genus, Testudinella was avaiiable in all the nine stations

considerable numbers. Taken together, a minimum of 0.74% was noticed in station V and a
imum of 35% was observed from station Ii.
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C. Biodiversity of rotifers: To understand the distribution of rotifers in the biadiversity
point of view, the Richness index, Evenness index, Shannon index and Simpson index were calculated:
for rofifers and presented. These are mathematical expressions to measure the variability of
distribution of different genera in different stations. Monthwise as well as seasonwise indices were:
computed for each station. The ANOVA test was conducted to study the variations of these indices’
between stations as well as between months. :

The abundance of rotifers in each station and different diversity indices are given in':

Table 2,
Table 2: Stationwise diversity indices and abundance of rotifers

Stations  Abundance Richness Evenness Shannon Simpson
. Nos. per m? index index index _ index

1 23335  0.3672 0.4074 0.6274 10.2895
2 1255465 0.3863 0.1630 0.3186 0.1316
'3 835604 03169 ~0.1039 0.1709 0.0658
A 71594 04941 0.5141 0.9010 0.4399
5 9450 06797  ~ 0.7486 14336 0.6778
6 3354 0.3600 0.7000 0.9037 0.4945
7 11340 0.5145 0.7103 1.2047 0.6085
8 88915 0.4394 0.4713 0.8109 0.4206
9 35083 07719 0.5575 1.2082 0.5364

The richness index showed maximum at station 9 followed by station 5. The evenness of
distribution was maximum at station 5. The Shannon index of diversity was the highest at station
5 followed by station 9. The Simpson index also was maximum at station 5.

The seasonwise values of richness index, evenness index, Shannon index and Simpsoen
index with Standard Deviations for all the stations are depicted in Figs. 4 to 7. ANOVA tests were
carried out to understand the variations of different indices between stations as well as between
months, and are given in Tables 3 and 4.
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Table 3: Results of ANOVA of different diversily indices of rotifers between stations

Sum of Squares  df  Mean Square  F p

Evenness '
Index 5.42711836 8 0.678389796 15.47090 0.0000"
Richness :
Index 2.28744768 8  0.285930961 4.85867 0.0000*
Shannon .
Index 16.73291637 8 2.091614546 9.60335 0.0000**
Simpson

ndex 414822782 g 0518528477 1140853 0.0000"

" Highly Significant (P< 0.01}

Table 4: Results of ANOVA of different diversity indices of rotifers between months

oo o . SumofSquares  df MeanSquare F B
Richness

Index 2678871852 11 0243533805 4.301855 0.0000**
Evenness

Index 1190154566 11 ¢.108195870 ~ 1.197878 0.2893
Shannon

_Index_ .. 5445290818 11 _ 0585935509 1766093 0.0707
Simpson

Index o 1_._;32946@_5927 11 0,120860808 N ___1.585:105 o Q;_j__1_53___

" Highly Significant (P< 0.01)
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The seasonal studies on richness(Fig.4) was maximum during monsoon season at stations
I, VI, VI and 1X. At stations |, IV, and Vill, it was the highest during postmonsoon season. And
oniy at station V, the richness index showed maximum during the premonsoon season,

The evenness of distribution(Fig.S) was the highest at stations I, M, Vi and ix during
monsoon season. Jt was maximum at stations L, IV, Viand viii during the postrmonsoon season,

The seasona| studies on Simpson index of diversity(Fig.?) showed maximum during
monsoon season at stations A, Viland IX. The diversity was the highest during postmonsocn
Season at stations I, IV, Vi and VIll. Here also, at station V alone, the index Was maximum during
the premonsoon season.

numbers of genera recorded from brackishwater habitats of Kerala so far recorded was during the
present study. Out of the 20 genera, a minimum of 13 and a maximum of 19 numbers of genera
were distributed in varying numbers in different stations, in the present study.

The quantitative abundance of rotifers, famity Brachionidae and genus Brachionus varied
between stations significantty, except that of stations || and lil. It is worthwhijle to mention that
maximum average density of 1255465 numbers per m? was noticed from Station || je. Puthuvypu,
. Which is a typical nursery area for finfishes and shellfishes. Station i) stood second in rotifer
+ abundance with an average density of 835604 numbers per m?. The higher density of rotifers in
- these two ecosystems is associated with highly productive waters , which support fish and shrimp
. tulture in these areas, Again, the minimum Population density of just 3354 numbers perm® was

fauna adversely,

The variability in the distribution of rotiferg in different stations can also be explained in
terms of diversity indices. In the present study, the indices of richness, evenness and diversity are
found to follow a similar pattern, eventhough the magnitude is different. While studying the diversity
of rotifer communities in lakes of southerm Chile, Schmid-Araya 5(1993) also observed that diversity

201



station to station. The results of AN OVA also indicated that al| the four indices (Richness, Evenness,
Shannon and Simpson) show significant variations between stations, Thus the assemblages of
rotifers in different stations are not identical. The maximum species richness of rotifers was noticed
at station IX, where 19 genera of rotifers were recorded out of 20 reported from the study area.The
mum at station V. Since, the diversity is a function of hoth
richness and evenness combined together, maximum diversity index was noticed at station V,

Among the 13 families reportedin the present account, the family Brachionidae formedthe
major portion and constituted 949 of total rotifers in the study area with a range of 25.83 - 93.61 %
in different stations. Gopakumar (1 998) and Anitha {2003) also noticed maximum number of species
under the family Brachionidae amaong the total number of rotifer species; frorn the brackishwater

Among the different diversity indices, the Shannon-Weiner index of diversity is more useful
in comparing different sites(Hosetti, 2002). Here the Shannon index of diversity was maximum at
station V followed by station IX. Itis to be mentioned here that among the nine stations studied,
the lowest salinity was recorded at station V with next higher salinity at station X and almost
freshwater condition prevailed in these two stations throughout the Study period(unpublished
information). Ruttner-Kolisko (1974) states that “rotifers are athome in freshwater, and it is there
that they have developed their variety”. Thus the present finding fuily agrees with this statement.
Station V, Eloor is a well known site for industrial pollution and at the same time maximum diversity
of rotifers is also noticed from this site. So, higher diversity might have been observed from this

kind from this area. Hence, further studies in this line are necessitated to understand the rotifers
and their sustainable development in these ecosystems.
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