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ABSTRACT

A general pattern of increase of phytoplankton in day time and decrcasc at night time and
an increase of zooplankton at night and carly morning hours and decrease in day time has been
observed. The phytoplankion was mainly constituted by the Cyanophycean phytoplankters and
these were responsible for the pronounced diural variations which may be atrributed to the
gas- vacuoles present among the Cyanophyceaen genera. The zooplankton showed a peneral
tendency towards noctural upward movement. The present investigation concludes that various
physico-chemical and biological factors account for daily vertical migration of the plankton.

INTRODUCTION

‘One cannot throw two stones ecologically in the same pond” as the abiouc factors of a
waler body changes every minute. Thus, for any scicniilic utilization of natural waters, the
studies on diurnal and seasonal variations of the abiotic and biotic factors became a
fundamental pre-requisite. Studies on diurnal variation speciully of biotie factors in tropical
and sub- tropical waters are meagre. In India, works on similar aspects by Bose (1968), Bohra
el al. (1968), Govind (1969), Jana and Sarkar (1973), Vasisht and Sharma (1980), and Bose and
Bose (1980), are worth quoting, However, there is insufficient literature pertaining to the
diurnal variation of biotic factors on the aquatic biotopes of Chhotanagpur region. The
present communication records the diuranal variations of biotic factors in a freshwater pond
of Ranchi located between 83° 28" E long. and 25° 15" N Lat.

MATERIAL AND METHODS

A series of three hourly collections were made between th and 8th October 19758, 20
litres of surface water was filtcred cverytime through a conical plankton nct made of standard
bolting cloth (no.25). The collected samples were preserved in 4% formaline. The plankton
population was counted by the methods as outlined by A FH.A. (1971).

RESULTS AND DISCUSSION

The data recorded of variation in phytopolankton and zooplankion population has been
shown in Table-1

Phyloplankton: Unlike zooplankton, phytoplankton were recorded more in numbers
during day time. Among phytoplankters Cyanophyceae was the dominating group, the maxima
of which was (96.4% of the total phytoplankton population) recorded at 18.00 hours. But its
minimum population density was recorded at 1500 hours when the temperature was
maximum. The peak of Chlorophyceaen plankters was recorded at 15.00 hours.

Zooplankton: The zooplankion in general were found more abundant during night and
carly morning hours but their population decreased afier (8,00 hours and the minima of
whichwas recorded at 15.00 hours from the surface water. The different genera and species
showed their own species variation,
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TABLE - 1

Driurnal variation in phyto and zoopankton population (per litre population presented in
percent.

Planktod Tim e in h 3 .
g.0p 12.00 15.00 18.00 21.00 24.0p D3.0h 06.0¢
Microcystis sp. S50.3f 72.3 40.1| 84.3| 61.2( 59,3/ 59,1 57.8
_Anabgcnasp. | 2 -4 =0 : 3. 0.6 : - 1.0
Phommidiun sp. | 3.1 k) T2 | B 3.1 13 1.1 EE
Nostoe sp. L I .6 . . L2 .5 0.7 - -
Spirding §p. f = = L1 - 9.3 . .
_Spiogra ap, | 20.1] 101 26.8[ - | z20.4] 236 35,3 2232
Chiorella sp. | 6.2 - _ 6.8 - 8.8 10.0f 2.6
Foleox sp. L. a.7 11.3 25 43
FPleyrocaccus sp. - ] 4.4 id g 3 5
Nevicida sp. 2.3 1.7 ] 2.5 d L 3l 4.4 3
Nitzichia sp. 4.2 4.5 3.4 1-.5 0.5 353 Tl 1
Keratella sp. §.2 . . 9.1 E.3 e ] [ 1 [
Dirachiomey sp. 207 th 1t 1 2 18 .4 14 .2 11 .6 B..5 D2
Naiplites sp 6.3 & .4 5 .46 7.0 1% G AR - il e SRt o S i et
Cyelops sp. 10.3] 10.4{ - 8 R o e R . 114
Maoina 5p, SR o RS 1.2 1.6 A R -
_,Dmgw_w_ H{r.-l'll 39,8 263 0.l 46.1 11.8 i R T !

One of the most siriking phenomena manifested by plankton is the diurnal vertical
migration of certain prominent plankicrs (Weleh, 1952), In the present obscrvation, both
phytoplankton and zooplankion showed clear diurnal varigion, Similar observations have also
beon made by Bose {1968), Govind (1904], Bobra ot al (1978), Kumar et al (1978) and Bose
and Bose (1980 in different freshwater bodics of India, A general pattern of incrcasc of
phytoplankton during day hours and decrease at night and an increase of zooplankton at night
and moring hours and decrease in day time surface water, as ohserved, is in agreement with
the reprots of Bose (1908), Bohra et al (1973), Kumar ct al (1978), Bose and Bose (1980) but
contradicts Vasisht and Sharma (1980), wha recorded higher number  of hoth phytoplankion
and zooplankton during night  hours. The cauvscs of diurnal variations (movements} are but
partly understood (Welch, 1952). For zooplanktcrs, however, it is not very difficult to cxplain
the divrnal variation by vertical migration as the phytoplankton since the former have some
taeomotary capacity while the latter do not.

The bulk of phytoplankion as observed (upto 95.9%) was constituted by Cyanophyccacn
plankion causing the apparent diornal variation in phytoplankton  population. The so
pronounced divenal variation in the group may be atiributed o gas- vacuoles present amaong
the Cyanophyceaen gencra. Fogg(1972) has shown that the gas vacuales are norc commonly
produced under low itensity of light and sudden collapse under high intensity of light. This
result according 1o Fogg (1972) is duc o an increasc in (he pholosynthesis rate  which
produces more guantity of sugar and increases the osmaotic pressure so that there is a quick
collapse of gas veacuoles at the surface of water in planktonic species. Alter collapse the
filaments sink down. They come to the surface of water again and the process is continued. The
Cyanophyceaen share 78.9%, 42.3% and 95.9% a1 12.00, 15.00 and 10.00 hours respectively, of
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the total phvtoplakion population, confirm  the finding of Fogg (1972). Further more the
minimum percentage, i.e. 42.39% during the hottest part of the day is totally in agreement with
his (Fogg's Jobscrsvation. It scems rcasonably certain that light is the most important factor
responsible for the diurnal movements, but 1t is not known whether the response is due to
intensity per se or to change of iatensity Welch (1952). However, on the basis of Fogg's (1972)
observation, the change of light intensity is probably the reason, atleast in the case of
Cyanophyceacn plankters.

Vertical migration is extremely wide spread among the freshwater zooplankton
{Hutchinson, 1967) and a general tendency toward noctural upward movement is the most
common pattern (Lewis Jr, 1979), which is in accordance with the present finding. Various
factors viz., temperature, light, dissolved gases, wind action, gravity (Welch, 1952) have heen
put forward to explain the variation . The phenomena behind the changes in physico-chemical
factors is governed by geophysical cyvele and the daily rhythms of 24 hours in length are locked
or ‘entraingd’ to this frequency mainly by light-dark cycles generared by rotation of the earth
round s axis, However, no single Tactor  alone can be said to be the limiling lactor of
planktonic diurnal mov. ments. The distinet diurnal vartiations during the present stucy may
also by atiributed to by homothermal natural of the pond,

In the present observation, different sooplankiers showed different pattern of diurnal
variations. A similar ohservalion has also been  reported by Vasisht and Sharma (19-11),
Michacl (1966), Bosc and Bosc (1980). Dillerenl specics ol Brachiomis, L.e. B.oondas, B
plicalilis, B. quadridentata and B.calycifforus almost behaved similarly, being present in the
large numbers at 090K hours. Some ol the crustaceans however, did not show marked
Nuetuation although high number was found  during night and moring hours. Nauphi were
present throughout the period but more at night.Apart from the physico-chemical faciors, the
reasen of dirunal variation has been cxplained variously such as Lewis Jr, (1979) atributed it
to the mocturnal habit of the zooplunkton while Jana and Sarkar (1973), Vasishl and Sharma
{1980} observed il to be poverned by their feeding habits. Lane (1975) observed diurnal
variations in rooplankton enforced by resource bascd completion while Zaret and Suffern
(1976) concluded that prediction is the pencral evolutionary cause of migration and they
cxplanied it as predalor-gvoidance mechanisa, However, on the basis of the present
investigation it is concluded that both physico-chemical and hiological factors account for the
daily redistribution of the palpkton through changing of niche of plankters.
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