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ABSTRACT

Different species of flora and fauna exhibit vanation in their response to any slteration in the
environment and have indicator values. Hence, the high degree of aguatic pollution results in
dominance of pollution tolerunt species, which leads to change in biodiversity of the specific
lake. The three lakes studied showed abundance of three different species of macrophytes
numely Lemna minor, Pistla stratiotes and Eichkornia crassipes. High fluctuation in DO (1.53-
9,69 mg/l), CO, (0-28.16 mg/L), PO-P (0.0029-0.3000 mg/L) nnd NO_-N (0.086-0.330 mg/L)
were found, Similarfy, from total 35 species of phytoplankton observed, 19 were common to
uninfested and infested lakes but 16 species were seen only in infested lakes and 12 only in
uninfested Jakes. Similarly, among the zooplankton rotifers. which arc considered the pollution
indicators, 10 species were found in infested lakes out of which 4 were common 1o infested and
uninfested lakes, proving the change in biodiversity

INTRODUCTION

Certain ecological factors of the environment have pronounced influence in determining the habitat.
In freshwater bodies nutrients play a major role, as excess of them lead to eutrophication. The macro-
phytic vegetation is indicative of the eutrophication status of any water body.

Dense monospecific patches of macrophytes are known to control discharge conditions, regulate
carbon and mineral influx, and abundance of invertebrates and fishes (Sand Jenson et al. 1989),
Macrophytes exert a multisided effect on the development of the littoral macrozoobenthos. The
changes induced in water by macrophytes affect the growth and development of other organisms.
The submerged portion of emergent macrophytes and the submerged aquatics may form an enormous
substrate for colonization.

Changes in the plant species affect the aquatic vegetation directly and indirectly its associated
organisms. These aquatic plants also form an important component of food web. In Thane city out of
15 to 16 existing lakes, few are heavily infested with macrophytes, while others have comparatively
clear water due to some remedial measures taken, Some researchers have surveyed these clear lukes
for the phytoplankton and zooplankton abundance. However, no survey has been conducted in
macrophyte infested lakes. Hence, it was thought to be essential to study the flora and fauna associ-
ated with these macrophytes.

MATERIALS AND METHODS

The three lakes namely Ambegosale, Makhmali and Rewale were selected, which show the dominance
of three different macrophytes. The water samples from these lakes were collected fortnightly; the
data were pooled together and represented seasonally. The physico-chemical analysis of water samples
was performed as per the procedures described in the Standard Methods (APHA 1981) and Trivedy
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and Goel ( 1984). The samples for phytoplankton and zooplankton were collected anid preserved in 4%
Lugol’s iodine for further analysis. Macrophytes from above three lakes were also noted down.

RESULTS AND DISCUSSION

The data on physico-chemical properties of the three laes are given in Table 1, while Tables 2, 3, 4
provide the occurrences of macrophytes, phytoplankton and rotifers in these lakes. Aquatic macro-
phytes contribute considerably to the productivity of lakes and play an important role in regulation of
the metabolism of aquatic ecosystems (Pieczynska 1976, Marshall & Westlake 1978). The macro-
phytes increase diurnal variability of ecologically important physico-chemical variables.

The seasonal variation show that the pH of Lake Ambegosale and Lake Rewale was more towards
alkaline side than Lake Makhmali. The DO fluctuations in all the three lakes were greatly varied, In
Lake Ambegosale, the DO was comparatively higher than other two lakes, i.¢. 3.06 t0 9.69 mg/L, while
in Lake Makhmali it varied from 1,53 10 3.72 mg/L and in Lake Rewale from 2.43 t0 7.04 mg/L. In summer
the free CO, was very low in all the lakes, but in other seasons it was very high, ranging from 12.20 to
28,16 mg/L (except in monsoon in Lake Ambegosale).

According to Wilcock etal. (1998) the weed choked streams typically show wide diurnal variations
in DO, temperature and pH, extreme values of which can influence the habitat. The macrophytes also
inhibit the mixing process, which may lead to variations in different parameters in different pockets.
Odum (1957) concluded that when weeds or phytoplankton are abundant the DO in water undergoes
wide fluctuations, sometimes, even reaching lower limits. During the present study, continuous weed-
ing was done by TMC authorities in Lake Ambegosale, which might have resulted in high DO and less
free CO, during that period.

Silicates of all three lakes were comparatively towards higher side, Overall silicates of these lakes
were lower in monsoon, but in other seasons fluctuations of silicates were more in Lake Ambegosale
and Makhmali than in Rewale. Phosphates were much higher in Lake Ambegosale (ranging from
0.0100-0.3000 mg/L) than other two lakes under study (Makhmali- 0.0029-0.0074 mg/L and Rewale
0.0380-0.1840 mg/L). Nitrates were at high range in Makhmali lake (0.150-0.330 mg/L) compared to Lake
Ambegosale (0.086-0.160 mg/L) and Lake Rewale (0.085-0.150 mg/L).

Thus, all the three lakes, though situated in nearby localities, show a large variation in the physico-
chemical parameters including nutrients. The nutrients from any waterbody decide the type of macro-
phytes occurring in them. The macrophytes absorb large quantities of inorganic nutrients for their
growth and thereby contral the nutrient loading of the waterbody. With decay these contribute to the
organic detritus pool,

The macrophytes listed in these lakes are given in Table 2. All the three lakes show the dominance
of different macrophytes. Lake Ambegosale is predominantly covered by Pistia stratiotes while
Ipomoea aquatica forms the subdominant group. Makhmali Lake shows predominant infestation of
Eichhornia crassipes while lake Rewale shows predominant growth of Lemna minor:

These macrophytes are found to be widespread in India as observed by Sharma & Singhal (1988),
Tripathi (1992), Patil (1996), Salaskar (1998), Dahiya (2000) and Rose (2002).
Macrophytes also compete with phytoplankton for nutrient requirement and their presence may

result in change in phytoplankton community. During the present study 28 genera and 35 species of
phytoplankton were identified belonging to 4 classes (Table 3). These phytoplankton were compared
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Table |: Physico-chemical parsmeters of Lake Ambegosale, Lake Makhmali and Lake Rewale,
Summer Monsoon Post Monsoon Winter
A M R A M R A M R A M R
pH 847 777 745 798 792 B8SO 871 7.21 832 816 723 7185
DO 551 372 243 969 306 348 798 153 606 006 326 7.04
Free CO, 031 000 044 077 1466 20.60 22.00 28.16 1220 2640 12,32 2245
SK0Si 18.15 1968 3280 1825 03.13 08.14 8067 49.83 2700 4198 §86.25 4985
PO -P 0.30 0.003 0.062 0240 0.005 0.038 0.220 0.007 0.184 0010 0007 0055
NO-N 0.160 0.310 0.150 0086 0264 0100 0.090 0330 0.110 0,102 0150 0.085
A: Lake Ambegosale; M: Lake Makhmali; R: Lake Rewale, All values are in mg/L except pH.
Table 2 List of Macrophytes. Table 3 : List of Phytoplunkion.
No.  Name of plant Habitat Class Genus Lake
V. Aliernanthera spp. Anchored Chlorophyta  Chlorella spp. A
2. Amaranthus viridis Bank Shrub Crucigenia spp. R
3. Calfiandra spp. Bank Shrub Kirchneriella spp. AR
4. Chioris spp. Bank Weed Monorapiidium spp, A-R
5. Chorchorus capsularis  Bank Herb Pediastrin tetray A-M-R
6, Crirullus Climber, Trailer Pediastrum boryanum A-M
7. Cynodon spp. Bank weed Scenedesmus quadricawda R
8 Echpra alba Bank weed Scenedesmuy actiminarns A-M-R
9. Eichhornia crassipes Floating Tetrastrum spp, A
10, Euphorbia hirta Bank weed Koltella spp. R
11, Ficus religiosa Bank tree Gonium spp. A-M
12, Heliotropium indicum  Herb on a bank Spirogyra spp. M
13,  Holoprelea integrifolia Tree on » bank Mongeatia spp. R
14, Jpamoea aquatica Floating Clostertum spp. AR
15, Lemna minor Floating c h v i ‘R
16, Maluchra capltata Herb e scd e st 3
AN Microgystis spp: A-M-R
17 Pedalium spp Bank Anaboena spiroides A-M-R
18, Puisua siratiotes Floating Spirulina spp. A-M-R
19, Portulaca oleracea Trailing herb Oscillatoria spp. R
20. Rhoeo discolor Bank herb _
21, Solanum xanthocarpum Bank herb Bacillariophyta  Cyelotelia spp. A-R
32 Jagetes spp. Bank herb Thalassiosiva spp, AM-R
23, Unena lobata Bank herb Melostra spp. R’
Fragtlaria spp. A
: > Synedra uina A-M-R
with the previous study (Somani 2002) per- C’m,,,,,' pp AM-R
formed on lakes with clear water or Navicula spp, A-M-R
uninfested lakes. Out of total genera ob- NiFheha: aeicalorts A-M-R
served, 19 were common in macrophyte in- Nirzsehia hungorica %
A Nitzsehia linearis R
fested and uninfested lakes, while |1 were Nitzschia paradexa R
seen only in macrophyte infested lakes dur- Gomphonema spp. R
ing the pmt s“xdy. Pinnularta spp. A
; . = Euglenophyta  Euglena viridus A-M-R
) Palmer {1969) has listed 60 most pollu Phiews loniiotnds AMR
tion tolerant genera of phytoplankton Phacus pleironectes A-M

(Trivedy & Goel 1984} found in eutrophicated
water bodies. Out of the total phytoplank-

A-Ambegosale, M-Makhmali, R-Rewale.
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Table 4 - List of Rotifers, ton found in these three lakes almost all genera are
nl PR Tk included in this list except 6 namely Thalassiosi
Y Kirchneriella, Monora-phidium, Tetrastrum, Koliella
Philodinidae  Philoding sp. A-M-R  and Mougeoria indicating high eutrophicated state of
Filinidae Filinice sp, A-M lakes. Class Xanthophyceae and Dinophyceae, which
Testudincllidae  Testudinella sp. A-R were noted by Somani (2002) in uninfested lake, were
Synchactidace Poiyarthra sp. M a
Gastropodidne  Ascomarpha $p. M-R not seen during the present study. Thus, the total
Asplanchnidoe Asplanchana sp. A-M-R- classes of phytoplankton were found to be less during
. Harringta sp. A the present study, proving that the diversity of species
Beachionidss g‘ kidopestivemis . | & reduces in eutrophicated waters. Due to pollution, num-
calyciflorus A-M-R : 1
B diversicornia M ber of species decreases drastically while the number
B quadridentatus M of few species, which are pollution tolerant, increases
8. rubens R (Trivedy & Goel 1984).
8. patulus M )
B. plicatilis R The macrophytes provide a food source and ref-
£uckl’:;;‘l: p. M uge for aquatic animals. They harbour microorganisms
‘Kera sp. A ine them from ive li I
Colurinae Lapadella $p. MR :hmmp"’.mmbe'g. 5 : exc“;:ve i a"d'?n':daf
iRk Y MR ory enemies besides serving as the primary link o
Monostyla sp. A-M-r  energy transfer in an aquatic ecosystem. Increased
A-Ambegosale, M-Makhmali,” R-Rewale nutrients in waterbody often results directly in increase
) in bacterial association with macrophytes which in turn
increase the food for zooplankton.

During the present study zooplankton observed were mainly from 4 groups namely Rotifera
Cladocera, Copepoda and Ostracoda. However, species diversity was mainly found in group Rotifera
with 19 species belonging to 9 genera, In the study of uninfested lakes from Thane, Somani (2002)
observed total 10 species belonging to 6 genera, out of which only 4 genera were common in the
present study. :

Thus, it can be seen that the phytoplankton as well as rotifer population varies in the eutrophic
and meso/oligotrophic lakes. The pollution tolerant genera increase in the eutrophic lakes changing
the diversity. By regular monitoring of lakes for physico-chemical parameters, flora and fauna of the
indicator species can be noted which would help in some remedial measures to be taken (Trivedy &
Goel 1984),

ACKNOWLEDGEMENT

The authors are thankful to TMC authorities to allow the collection of water samples. Authors also
wish to express their thanks to Principal and staff of Department of Zoology, B. N. Bandodkar College
of Science for their constant encouragement and help.

REFERENCES

APHA 1980, Standard Methods for the Examination of Water and Wastewater. [5th edition. New York, USA.

Dabiys, S., Kour, A and Jain, N. 2000. Studies on defluoridation of water with Erchhiormia plants. J. Environ, Biol.
21¢4): 337339

Dasgupta, M. 1993 Limnology of two freshwater ponds of Imphal. Manipur. Ind. J. of Fish, $0(4): 256-261

Marshall, £ ). P and Westlake, D F 1978, Recent studics on the role of aquatic macrophytes in thelr ecosystem.
Proc. E WRS S§th Symp. on Aquatic Weeds, 43-51.

Odum, 1957, Trophic structure and productivity of Silver Springs, Florida. Ecol. Monogr., 27: §5-112.



STUDY ON BIODIVERSITY OF SOME MACROPHY TE INFESTED LAKES 281

Putil, S. G, 1996. Hydrobiological studics on some waterbodies along Bombay highway and Warangal Road (Hydrabud.
Andhra Pradesh) Rec. Zool. Surv. India, 95(3-4): 243-259,

Palmer, C. M. 1969. A composite tating of algac tolernting organic pollution, J. Phycol,, 5: 78-82.

Pieczynska, E (ed)) 1976, Seleécted problems of Lake littoral ecology. Pol. Acad, Sci., warsaw, 238p

Saluskar. P B, 1998, Some environment aspects of Powai Lake. Pho D. Thesis Univ. Mumbai, India 318 pp.

Sand-Jensen, Jeppesen, K, E., Niclsen, K., Vander Bijl, L, Hjermind. L. Nielsen, L. W. and Iversen, T M. 1989,
Growth of macrophytes and ecosystem consequences in a lowland Danish stream. Freshwat. Biol, 220 15-32

Sharma, A. and Singhai, P. K. 1998, Impact of flosting and emergent vegetation on the trophic status of a tropicat
lake: 1. The macrophyies and physico-chemical status J. Environ. Biol., 93 Suppl): 303-311.

Somant, 2002, Ecological studies on Kacharali and Masunda lakes of Thane city with reference to bacterial treatment
of Kacharali for lake beautification, Ph.D. Thesis submitted to Univ, of Mumbai.

Tripathi, S, S. 1992. Limnological studies and the evaluation of fisheries potential of the eutrophic reservoir
Rajasamand (Udaipur, Rajasthan) Ph.D. Thesis, Univ, of Mumbai,

Trivedy, R. K. and Goel, P. K. 1984 Chemical and Biological Methods for Water Pollution Studies. Environmental
Publ., Karad, Indin,

Wilcock, R, J, Nagels. J. W, Mcbride, G. B, Collier, K. J., Wilson, B, T. and Huser, B. A 1998, Characterisation of
low and streams using a single stution diurnal curve analysis model with continuous monitoring data for dissolved
oxygen and temperature N. Z. J, Mar, Freshwat. Res., 32; 37-79.



282

-..Cont. from page 268

The report ranks 122 countries according to the quality of their water as well as their ability and
commitment to improve the situation.

Belgium is considered the worst due to low quantity and quality of its groundwater combined
with heavy pollution and poor treatment of wastewater.

It is followed by Morocco, India, Jordan, Sudan, Nigeria and Burkina Faso, The list of coun-
tries with the best quality water is headed by Finland followed by Canada, New Zealand, United
Kingdom, Japan and Norway.

Ofthe 180 countries ranked for water availability, the poorest is Kuwait followed by Gaza Strip,
United Arab Emirates, Bahamas, Qatar and Maldives. The list of water rich countries is topped by
French Guiana, Iceland, Guyana, Suriname and Congo.

The report warned that the water crisis is set to worsen despite continuing debate over the
very existence of such a crisis,

About two million tonnes of waste are dumped every day into rivers, lakes and streams, One
litre of wastewater pollutes eight litres of freshwater. The poor are the worst affected with 50 per
cent of the population in developing countries exposed to polluted water sources, the report said.
Asian rivers are the most polluted in the world, with three times as many bacteria from human
waste as the global average. These rivers also have 20 times more lead than those of the industri-
alized countries.

By 2050, at worst seven billion people in 60 countries will be faced with water scarcity at best
two billion in 48 countries, depending on factors like population growth and policy making.
Climate change will account for an estimated 20 per cent of this increase in global water scarcity.

UNESCO Director-General Koichiro Matsuura said, “Of all the social and natiral crises hu-
mans face, the water crisis is one that lies at the heart of their survival on earth.”

Indian Express 6-2-2003

Water forum focuses on desert agriculture

Recycling wastewater, practising deficit irrigation and planting genetically-modified seeds that
need less water are among ideas to help desert agriculture proposed at the Third World water
forum. How to make the desert bloom is a problem most pressing on arid countries in North Africa,
Central Asia and West Asia, where agriculture consumes 90 per cent of available water yet con-
tributes just 10 per cent of the region’s gross domestic product.

“There is a need to change perspective and stop thinking about yield in terms-of tonage per
hectare but in terms of kilogram for cubic metre of water”, said Ismael Serageldin, a top World Bank
official for agriculture research,

Supplemental techniques such as drip irrigation can increase productivity of a crop to 2.2 kg
per cubic metrecompared to the 0.8 kg per cubic metre produced using traditional methods of
irrigation, he said.

Crops that depend on rain water, by contrast, produce only 0.3 kilograms per cubic metre of
water. To prepare a crop for supplemental irrigation, the planting season can be exfended by one

*month, moved for example, from November to October, to ensure that crops are well watered
before the first frosts.
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