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Rotifer Community in Some Kashmir Himalayan Lakes
of Varied Trophic Status
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ABSTRACT

Bix Kashmir Himalayvan likes located s different alttudes and depicting different trophic stalis were
investigated for various limoological parumeters including plankion. Rodifera was found 1o be contributing
significantly 1o the total zooplankion population in all the ax lakes which depicted trophic status from
oli golrophy to hyperieujtrophy. Ninety eight species of rotifiers were recorded during ihe investigation. [ was
observed that the rotifer community increased qualitatively as well as quantitatnvely  from oligotrophuc 10
mesotrophic waters and then fell owards cutrophy  Asplanchna priodonta and Keliicona lomguping
doninaied the ohgotrophic waters, while Arachioms caficiforus and A quasl- demialo were sigmificind in
hvperoutroploc waters. Trophic State Index basod on the occurmence and abundance of the different rotsler
spocacy hus been developed for detcrmaning the trophic status of the lakes of the Himalsvan region

Keywords: Himalayan lakes, rotifera, trophic state index
INTRODUCTION

The gradual increase in the fertility of lakes with a concomitant biological succession
15 a natural phenomenon and continues slowly throughout their life spread over thousands
of years. However, in recent times the exceptionally high human interference in and around
aquatic habitats m the form of agnculture, industrialization and urbamzation, has greatly
accelerated the aging of these ecosystems. The valley of Kashmur has a great array of lakes
located at different altitudes and latitudes Because of vaned human interference in and
around these water bodies, many of them are showing signs of instability and in some red
euglenoid blooms were observed. In order to devise methods for conservation of these
natural resources of the region we need to monitor their present status

Although physico-chemical characteristics of water give an indication of its trophic
status (Odum, 1963, Margalef, 1963, Carlson, 1977, Jorgensen, 1980), there are many
problems sssociated with il that may affect s utility (Caims and Schallic, 1980) It =
believed that the biotic charactenstics of a water body, mcluding community structure,
give a better idea about the trophic status of the water concerned (Tarzel, 1965, Patalas,
1972, Gannon & Stemberger, 1978) Several reports are available on the use of biotic
communities as indicators of water quality {Patalas, 1972, McMNaught ef @/, 1975, Chapman,
1981, Hakkari, 1977, Sladecek, 1983) but the indices developed are not directly applicable
to Kashmir Himalayan lakes as many of the species used in these reports are either totally
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absent or very rare in our waters, It was, therefore, felt necessary to have a detailed study
of the trophic status of Kashmir Himalayan waters based on water chemistry as well as
biotic communities living therein. The project was facilitated by the financial assistance
from CSIR, New Delhi under Ref No. 37 (39)/86 - EMR 1I. Six lakes of the Kashnur
Himalayas - Gangabal, Nundakol, Malpursar, Manasbal, Anchar and Khushhalsar -
apparently depicting vaned trophic level in response to vaned human mterference i and
around their basins were selected for a detailed study Geographical and marphometric
data and the methodology for determining chemical parameters of the lakes are given
Pandit & Yousuf (2002). In the present article community structure of Rotifera in these
water bodies is presented,

MATERIAL AND METHODS

For qualitative enumeration of plankton, samples were collected with the help of
plankton net fitted with Nylobolt net cloth No. 140 T (Nylobolt Company, Mumbau) by
making honzontal as well as vertical hauls Identification was undertaken under stereoscopic
and compound microscopes with the help of standard works on the group (Edmondson &
Hutchinson, 1934, Edmondson, 1959, Pennak, 1978, Chengalath, 1976, 1984, Koste, 1978)
For quantitative analysis the plankton samples were collected by sieving a fixed solume of
waler, obtained from different depths with the help of 2 - liter Ruttner type sampler, through
the plankton net. The plankton samples were preserved in 4% formalin At the time of
counting the preserved sample was thoroughly shaken and one ml. of it was withdrawn
with a wide mouthed glass pipette into Sedgwick rafter cell and studied under microscope
The whole cell was scanned for the rotifers. The counts were made in tnphcate or il every
species recorded in the qualitative analysis was recorded. The number of rotifers in the
sample was then calculated as per APHA (1985). All the values recorded at different
collection sites in a lake were pooled to present a single set of data for the statistical analysis
in accordance with Zar ( 1984)

RESULTS AND DISCLSSION

The basic aim of the present investigation was 1o study the population dynamics of
Rotifera in response to changes in the environmental chemistry and to ascertain whether
the rotifer community inhabiting the Kashmir Himalayan waters could be utilized for
determining the trophic stalus of the waters of the region As per the chermical features the
lakes studied were clearly of different trophic status (Pandit & Yousuf, 2002). While Gangabal
and Nundkol lakes belonged to oligotrophic category, Manasbal revealed mesotrophy
Malpursar meso-eutrophy and Anchar typical eutrophy and Khushhalsar hyper(eujtrophy
(Pandit & Yousuf, op cit ). A total of ninety-eight taxa of rotifers were recorded from the
lukes surveyed (Table 1),
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On an average the group contributed 59.39% to the total number of zooplankton
taxa and 60.55% to the total zooplankton population recorded in the lakes under
investigation. Least number of six species of rotifers was recordeed in Nundkol lake.
Gangabal lake recorded eleven species, while the other four lakes showed considerably
higher number in close association with area and habitat complexity of the water body. 43
species were recorded from the shallow Malpursar lake, while in case of the Anchar lake
the number was 58. In the Manasbal lake 85 species were recorded, while the Khushhalsar
recorded the presence of 69 species. The similarity in the rotifer community (Table 2 ) of
the six lakes was maximum between the Anchar and the Khushhalsar (0.68) followed by
Manasbal and Khushhalsar (0.62). The least similarity was recorded between Khushhalsar
and Nundkol (0.04).

Table 2. Jaccard Similarity coefficient for Rotifera in the six Kashmir Himalayan

Lakes.
Lakes Gangabal  Nundkol Malpursar Manasbal  Anchar
(1) (2} (3) (4) {5
Nundkol (2) 0,31
Malpursar (3) 0,049 0,07
Munasbal (4) .12 (r.06 046
Anchar (5) 0.11 0,035 (.56 (.56
Khushhalsar (6) 0 12 0.04 0.50 0.62 0,68

Zyblut (1970), Northeote (1972) and Gannon (1981) have reported increased plankton
density with advancement of the trophic level of a water body This is clearly reflected by
the population density of rotifera in the present lakes. On the basis of mean population
density the mountain lakes recorded very low population density in comparison to the
valley lakes, The Gangabal lake recorded a mean population of 1,225 individuals / m’ and
in the Nundkol the mean density was 3350 individuals / m* The highest rotifer density of
| (14, 584 individuals / m’ was recorded in the Manasbal lake (Table 3).
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Table 3. Contribution of rotifera in the total zooplankton population of the six

Kashmir Himalayan lakes.
Lakes Gangabal Nundkol Malpursar  Manasbal Anchar Khushhalsar
Mo. of
zooplankton taxa 20 13 70 133 92 0%
No. of
rotifer taxa 11 f 43 £S5 57 Y
Comnbution of
rotifer species (%) 55 il 4 614 LER G6l.w GER.

Mean
density (ind/m”) 18724 13425 30340 135642 45347 El419

Miean Rotifer
densay (ind '/m") 1225 3350 7740 104584 16955 628596

Comnbution of

rotifera in

zooplankton

density (%) 6.5 244 255 T 174 7171

The diversity index of the biolic communsires with respect to different environmental
varnables has been discussed by a number of workers Among vanous indices used the
Shannon diversity index has been found to be of great value (Wilhm, 1970, Sanders, 1968,
Wait er al, 1977). Shannon diversity index (H') and Evenness (E) values for the six lakes
varied in close association with the trophic level of the waters. The mountain lakes, which
were oligotrophic in nature, recorded low diversity values when compared with the valley
lakes In the latter group the maximum dirversity was recorded in the mesotrophic Manashal
lake, while the evenness of the commumity structure was relatively higher in the Malpursar
and the Anchar. It was observed that when there was a bloom of only & few species the H'
as well as the 'E' decreased and when the different species were rather equally distnbuted
the two indices showed higher values

The relative contribution of different planktonic groups in a water body has been

shown to be influenced by the trophic level of the water concerned with dominance of
rotifer plankton in nutnient rich waters (Mc Naught, 1975, Blancher, 1984, Yousuf, 1989)
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However, the present study does not fully support this view. For example the zooplankton
community of the Gangabal and Nundkol, which are typical chgotrophic waters as per
their water chemistry (Pandit & Yousuf, 2002) should have been dominated by copepods,
especially calanoids. But instead rotifers and cladocerans were equally important contributors
here,

The habitat complexity, in the form of shoreline charactenstics, depth, occurrence
and abundance of macrophytes, ete., is one of the factors responsible for the vanation in the
species composition. The eligotrophic Gangabal and Nundkol lakes are the simplest habirats
among the investigated waters, while the maximum habitat complexity was recorded in the
Manasbal lake with sigmficant differences in depth, macrophytic infestation, shore line
features, bottom characteristics, etc. from place 1o place. The habitat complexity showed
gradual decrease from Manasbal through Anchar |, Khushhalsar to Malpursar lake.

The number of zooplankton species has been found to be high in macrophyte - infested
waters than in waters without vegetation (Nordhlie, 1976, Shireman & Martin, 1978, Fryer
& Forshew, 1979). It has also been established that the structure and function of zooplanktor
15 altered by eutrophication (Gannon, 1981). Both the mountain lakes (Gargabal and
Nundkol) were oligotrophic , whereas the four valley lakes ranged from mesotrophy 1o
hyperieuitrophy (Pandit & Yousuf, 2002} The rotiter population in these waters showed
close relationship wath the changing trophic status: the number of species increasimg from
oligatrophy to mesotrophy and then dechining towards hvper{eujtrophy

The dominance pattern of rotifera in the six lakes revealed an interesting trend, In the
Ciangabal and Nundkol lakes the rotifer population was dominated by Asplanchma pricndenia
and Kellicotsa longispina. In the other four lakes the dominance pattern showed sigmficant
variation not only with season but also from vear to yvear. In the Malpursar [richedria
fefractis, Tostndinella padta, Lecane (1. elasma, Lecane (Monosivial bulla, Anuraecopsis
fissa, drichocerca fongoeta ) rutineri,  Notholca aceminata, Keratella cochlearis,
Brachicnus guadridentala, and Coduredla uncinata played the dominant role

It the Manashal A, JrJ.l'.'.-_:-.:il'r.l.u.r.:r, K. cochlearts, Polvarthea valgaris, P dolichaprera,
A fisse, and T similis, were the main contributers of the rotifer population. In the Anchar
N, acumrinata, Epiphases senta, Colweella obtusa, Povidgaris, P dolichopiera, 4. priodomta
and L. (1.} furea were the domingnt contributors. In the Khushhalsar lake Philodinag rosecia,
Filtnia longiseta, A. fissa, K valga, P valgarts. Brachionus calyciflorus, B. quadridentaie,
B. plicaiilis, and L. (M) budla dominated the rotifer plankton,
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The concept of mdicator species as proposed by Peler (1975) and Sladecek ( 1983 )
does not seem to hold trie for the Himalayvan ccosystems as is revealed by overlap of
species distribution in the investizated lakes. Keeping this in mind it was thouglt worthwhile
to try Trophic State Index (TS51). Previously TSI based on Eutrophuc species (E) /
Ohigotrophic species (O) ratio (Hakkani 1977) and  Brachionuws | Trichocerca  ratio
{Sladecek, 1983} have been proposed However, the E/O ratio ¢ould not be used in the
Himalayvan lakes as the species listed by Hakkari in the O group were completely absent
here. Sumilarly B / T ratio was found 10 be useless as frichocerca was absent from the
ohgotrophic waters Instead some species of this genus (hke [ porcelius, | simnles, 7
rutins and . mltrcriny) were found 1o dominate even in the hyper{euitrophic waters of
the Khushhalsar lake. Under these circumstances a trophic state index  based on the
distribution pattern of the species recorded from the lakes nmvestigated by the authors was
tried

The index was developed on the oceurrence and relative abundance of different species
in different habitats. For this purpose all the 98 species recorded durnng the present study
were classified as per their habitat. On the basis of its preference for a particular habial
cach species was assigned an indicator value ranging from one 1o 10 The species which
were restricted to or dominated i oligotrophic Gangabal and Nundkol lakes Were assigned
an indicator value equal 1o '1', Species dominant in Malpursar, but occurring in other waters
as well got a value of '3 and those abundant in Manasbal a value of '4' A species which
dommated the scene in Anchar Lake was assigned a value of 7" and the one domnant in
Khushhalsar got a value of '10° The TS1 was then estimated by the formula

TS] =
Sum of indicator value of the speciesin) present in a lake /
Number of species peesent (n)

The value of TS ranged between one and 10, Values were then distributed in the following
manner

1-25 = Ohgotrophic
26-50 =  Mesotrophic
$1.-75 = Eutrophic
76-10 =  Hyper(eutrophic

The mdex thus developed was appled to the present lakes. It recorded a value of 2.0
and |4 in Gangabal and Nundkaol respectively. The Manasbal and Malpursar recorded
values around 4.5, while Anchar a value of 5.4 The Khushhalsar recorded » value of 6 5
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The values clearly indicate the trophic evolution of the waters concerned as depicted by
their water chemistry as well (Pandit & Yousuf, 2002)

For checking its applicabality in respect of other lakes of the region, the index was
applied to the data presented by Yousuf & Parveen (1992) for the Brarinambal basin of the
Dal lake. The value obtained (6.5) clearly indicated the eutrophic nature of the water body
as was reflected by the concentration of phosphorus in this water body. It is theretore
concluded that although the occurrence and abundance of a particular species may provide
information about the water quality | it is better to use the TSI for assessing the trophic
status of a water body as it takes care of the distribution as well as abundance of the various
species
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