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SEASONAL DISTRIBUTION OF PHYTOPLANKTON IN KINJHAR
(KALRY) LAKE

SAVIDA NAZNEEN
Department of Zoology, University of Karachi, Karachi.

Abstract

An ecological survey of phytoplankton in Kinjhar Lake was carricd out from March 1968 to
February 1971 at the surface and from March 1970 to February 1971 at varous depths,  Phytoplank-
won belonging to three algal groups, Myxophyceae (22 species belonging to 12 genera), Breillariophy-
ceae (53 species belonging to 27 genera) and Chlorophyccae (19 species belorging 10 8 genera) were
observed. Microcystis aeruginose was the most abundant species present thicughout the year at
the surface but its maximum growth was observed in summer. Melosiva giam I ta and Spirogyra
fuellebornei were next in abundance. Kinjhar Lake is highly eutrophic due to the presence of nearly
permanent bloom of Myxoyhyceae and significant growth of diatom species.

Introduction

Qualitative and quantitative determinations of phytoplankton are essential for the
studies of the aquatic environment especially for production aspects. Phytoplankton, the
primary producers of the water rcservoirs, are the chicf source of food both directly and
indirectly to the fish population. An ccological survey of phytoplankion specics in
Kinjhar Lake was thercfore carricd out.  Kinjbar formerly known as Kalri, is an artificial
tropical lake (Michcal, 1967). It is situated neatly 75 miles from Karachi and lics bet-
ween 24° 47N and 689 2’ E (Blatter, et. al, 1929). The lake is 17 miles long and has
an area of 50 sq. m, (Qureshi, 1964-66).

Materials and Methods

The lake was divided into six stations called Chull-inict, Sunehri, Ali-Bar, Boat
Club, Chilya—OQutlet, Jhampir (Fig. 1) and the survey of phytoplankton species
was carried cut from March 1968 to February 1971 at surface and from March
1870 to February 1971 at various depths. Water samples from the surface were taken
mostly fortnightly by hauling for 10 min. usually between 12 a.m. to 3 p.m. with the
help of row boat through a fine net of 105 nm mesh apertures. The depth samples were
taken by a sampler of half liter capacity., Samples from the plankton net and from
the sampler were transferred carefully to 500 ml plastic bottles and  were preserved
in 4% formalin sclution (Mason, 1967). Water samples were generally collected
from the whole area at Boat Club due to boating facillatics but collection of water samples
from other points were done at the shores of the lake, The species composition and
cell numbers were determined by Utermohl method (Lund et al, 1958). Cells of
Microcystis aeruginosa were counted by haemocytometer. Taxonomical study of the
species was done after centrifugation of the water sample. The diatom specics were
studied after boiling the centrifuged material in concenirated nitric acid (Holland, 1968)
and then washing the residue with distilled water.

Results and Discussion
Ninety four species belonging to 47 genera of three algal groups Myxophyccae,

Bacillariophyceae, and Chlorophyceae were recorded. In respect of species number,
Bacillariophyceae was the most dominant group followed by Mxyophyccae and Chloro-
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Fig, 1. Map of the Kinjhar (Kalr) f.ake. (Black cireles indicate the srations).

phyceae. . In respect of cell concentration however Myxophyceae was the most dominant
group, The colourless microflagellates were observed mostly in May.

Scasonal variations in the abundance of total phytoplankton show that the maximum
bloom occurred during summer 1970 (Fig. 2) while the minimum summer peak was
observed in 1969, The maximum hloom of phytoplankton was related to a heavy growth
of Myxophvceae during this period. Of the other two groups of algae the growtb of Bacil
lariophyceae was greater than Chlorophyceae. A decrease in the abundance of total
phytoplankton as observed in May 1969 and 1970 and in November 1969 and {970,
was related to the disappearance of Microcystis aeruginosa.

Dickman (1969) has argued that those lakes which act as temporary impoundments
to the flow of water from inlet and outlet are unusual because of the major role of fush-
ing in regulating thewr primary productivity.

A continuous bloom of phytoplankton especially Microcystis aeruginosa occurred
throughout the vear with maximum bloom in summer. In normal conditions and in
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Fig. 2. Rersoaal dotrdbution ot total phvtoplankion (monthly mean values) at the surface
from March 1968 to February 1971

close water be dics of wopical impoundments such bloon has also been noticed by Ganapati
(1940y during the study of permanent algal bloom in a fish tank in India. Kinjhar
Lake also acts as a temporary impoundment and it appears that flushing may be a major
cause of observed irregularities (Dickman, 1969). The abundance of phytoplankton
at Boat Club in comparison to other points of the lake seems to be due to the slow move-
ment of water at this spot since it is sitvated at a considerably long distance from inet
and is also the deepest part of the lake,

The abundance of phyioplankton was irregular at various depths, maximum
groweh usually occurred in August and September while the highest cell concentration
of wtal phytoplankron was observed ata depth of 3" in March (Fig. 3) due to the pre-
sence of luxuriant growth of a Myxophycean species. The usnal minimum cell con-
centration | x 107 cells/l  was observed intermittently at various depths during the
period of obgervation. Minimum cell concentration at all depths was observed in
January, while no growth was obbuwd in December when Melosira granulata was ob-
served during this montb at a depth of 1", The disappearance of phytoplankton at each
depth during December seemed to be due to a sharp {all in water temperature.

Phvtoplankton of Myxophyceae group were represented by 22 spectes belonging
1 12 genera.  This group dominated the others m quantity due to the luxuriant growth
of a single species Microcystis aeruginosg while the other species were rare (Table 1)
Since Myxophyceae constituted the maximum part of phytoplankton population, its
distribution curve was very similar to the curve of total phytoplankton (Fig. 2,4). The
usual cell concentration oceurred in July but sudden rise i cell numbers usually started
from June and the increased concedtration of the cells remained upto Octoper.

Below the surface the abundance of Myxophyceae was observed in March at
a depth of 3’ due to the abundance of Anabaenopsis  elenkinii but the maximum cell
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Fig. 3. Seasonal distriburion of total phytoplankton (monthly mean values) at wvarious depths
(from [ to 10 £t, depth) from Nar. 1970 to February 1971.

concentration of Myxophyceae at  various depths (Table 4) occurred generally during
August and September due to the presence of Microcystis ueruginosa. 1t was interesting
to find that the Myzophycean species especially Microcystis aeruginosa was particularly
abundant below the surface during August and September, almost immediately after the
period of maximum bloom in summer scason. J1 seems reasonable to suggest that
perhaps due to some damage a significant proportion of the cells become heavier and
settle down.,  The exact nature of damage could not be determined although the cells
collected from varicus depths were rather paler in colour and some what distorted.
It appears that this damage is caused by intense interespecific and intraspecific com-
petition since the cells, in any significant concentration In depth samples, were found
only after the period of maximum growth of dominant species.

Amongst the observed species, a total of 53 species of dintoms belonging to 27
genera were identified, Of these 2 genera were Centric while the remaining species
belonging to 25 genera were Pennate diatoms, With few exception all the species
were observed in surface samples (Table 2) but only 33 species were found below the
surface. The species composition of diatoms showed a reseblance with other tropical
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Seasonal distrib stion of three different phytoplankton groups (monthly mean

values) at the surface from March 1968 o February 1971, (o o) indicates the

distribution of Myxophyceae (0~ -~ -0) indicates the distribution of Bacillariophyceae

{o~~—,0} indicates the di-tribution of Chlorophyceae,

Pig, 4.

bodies of Indo-Pakistan subcontinent, (Majeed, 1935) Singh, (1960, 1964; Jayangoudar,
1964, Sreenivasan, 1964).

Of the specics of diatoms, Melosira granulata was the predominant species observed
throughout the yoar with maximum growth in June and July followed by sudden decrease
in August. Jjayangoudar (1964) has also observed Melosira granilata as the most do-

minating phytoplank.on species in Nuggikari Lake.

[a addition to Melosira granulata other common diatoms specics were Cocconels
placentula, Cymbella cymbiformis, Cymbella tumida, Cymbella ventricosa, Diatoma vulgare,
FEpithenic argus, Fragilavia wvirescens, Navicula vadiosa, Synedra ulna. Other species
were rare and appcared only for a very short period.

The maximum growth of dominating diatom species was observed in  June and
it occupied a place nexx to Myxophyccae in respect of cell concentration (Fig. 4). It
“seerns sigaificant 10 note that the growh of diatoms as compared to Myxophyceae was
lcast decreased in April or May when absorpticn  of light in water was poor due to the
marked turbidity.

Phvtoplankton of Chlorophycecae group were present during most part of the
vear with a concentration of 1-5 x 104 cells/l except in the blooming period when cell
concentradon nercased upto 10-100 times more than the usual value. The maximum cell
concentration was usually observed in Tuly except in 1970 when it was observed in March
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but this was much [ess in comparison to the growth observed in 1968 and 1969 (Fig. 4).
Das & Srivastava (1959) have also observed the bloom of Chlorophyceae during the
month of June in their studics on a wopweal Lake Kathata mn Easo Afvica,

In depih samples the cells of Chlorophyceae were rcoorded upto a depeh of 9,
The growth was better in March (Table 4} and none of the member of Chlorophyceae
were vecorded in December,

The members of Chlorophveeae though well represented in species numbers and
populadoen density but were still comparatively less than Myxophyceae, and  Bacil-
lariophyceae in these respects, Durirg this stody 19 species of Chlorophyceae belong-
ing to & genera were identified but anly two of these Spiropyra fuellebornei and Spirogyra
quadrilaminate were aburdant (Table 3). Bowh of these species were present during
most of the year, The observations indicate that these species could tolerate a wide
range of temperature and light. The population of Spiregwra  fuelichornei showed a
maximal size usually i July.

The lakes with Ingh nutrients and abundant growth of Myxophyceae and dia-
toms are called ewirophiv lakes (Pearsall, 1932; Beeton, 1965).  In addidon to these,
other criteria like Phytoplankton species e.g. Melosive gramulara, Microcystis aeruginosa,
Aphanisomcnon flos-aguae and Anabarza spp, have also been used to charecterise eutro-
phic lakes (Hurchinson, et al., 1946; Lund, [1962; Hutchinson, 1967)., All these fea-
tures of an evtrophic lake have been observed in the Kinjhar Lake,
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