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SEASONAL CHANGES IN THYSICQ-CHEMISTRY AND PLANKTONIC
LIFE OF A COMMERCIAL FISH FARM

3. Mahbeob, A. N. Sheri, M. B, Sial, M. Javed znd M. Afral
Department of Zoology & Fisheries, Univeristy of Agricolture, Tajsalabad.

The physico-chemistry and planktonic life of & commercial fish
farm penr Fajsalabad was studied from Ocrober, 1986 1o Septembear
1986, Air temperature veried from 17-40°C; watet temperature
13-33°C,; light penetration from 115-27 cm; pH 7.45-B.50; electrical
conductivity 6,00-6.09 mmohfem; dissclved oxygen 2.8-18.2 mg/l;
total alkalinity 500-820 mp/l; carbanates §0-250 mg/}; bicarbonales
340-560 mg/l; total hardness 650-896 myg/]: calcinm 230.75-380.56
mg/l; magnesium 5.{1-47 .96 mg/1; chlorides §00-700 g/l; sodium
1029.6-1302.0 mg/|; potassium 39-53 mp/l; nitrates 3,10-17.35 mg/l:
phasphetes 0.011-0.06% mg/l; total solids 29945440 mg/!l; tatal
dissaived solide 2600-4588 mg/l. Praductivity based on the dried
weight of biomass ranged from 32-1126 mg/l. Fousteen animal
genera and eleven genera of algae were recorded.

INRTOBUCTION

Pond fish culture provides an efficient wa.y of lurning lew velus proteing
inte bigh quality fish proteiny. The availability of suitable food and ecological
conditions for the fish in the pond are the basic needs lor securing high fish
preduction and pretein quality, The availability of suitable food for fish in the
pond depends upon ite richness with planktonic life which ip turn depends upon
the physico-chemical environments of the pand. This paper describes the segzonal
variations in physico-chemical factors and planktonic tife in a vommercial fish
farm near Faiselabad,

MATERIALS AND METHGDS

For the purpose of the present study Ajma] Fish Farm was selected. [t s
Iocated in Bismillabpur Village, 19 km from Faisalabad on Samupdri Read. The
pond is rectangular in shape (144m x 38m) and its depth varies from I to 2 6 m.



Three sides of the pond are surrounded by small trees and it is exelusively served
with tube-well wator, Major carps viz. Cirrking mirrgala, Catla catia, and Labeo
rofiita cultured with 2 total density of 3000 fshes,

The samples were collected fortnightly from Octuber, 1985 through
September, 1986, Waler ¢amples were collected in plastic boltles. Air and
water temperature was recorded with the help of an alepbol thermometer. Socchi's
disc was used for dstermining light penetration, while pH and conductivity of
water samples were datermined in the laboratory. Dissalved oxygen, total alka
linity, carbonates, bicarbenates, total hardness, calcium, magnesium, nitraies,
phosphates, toral solids and tatal dissolved solibs and dry weight of planktonic
biomass were estimated according to Boyd {1981). Sodium and potassium concen-
trations wore estimated by flame photometer. For quantitative and qualitative
analysis of planktonic 1ife water samplss collesied ihrough the planktonic net
{mesh size 56u) were later on identified unider microscope upto generic level Follo-
wing Wards and Whipple (1959).

RESULTS AND DISCUSSION

Air and waler temperature of this lentic water body varied belween
17-40°C & 13-36°C respectively due to season. The air temperature was the lowest
in December and highest in June. The water temperature showed & trend simi
lat to that of atmospheric temperature. Such a direct relationship betweea atmas-
pheric and water temperature was also recorded by Mazneen (1980}, There was
& minimum difference between air and water temperatures duting the months of
October end Navember; this was due to iocrease in humidity which groatly
decrepied the less of heat through evaporation. The transparency values as
interpreted frem Secchi's disc ranged from 15 to 27 cm. Thos low transparpney
was due to turbidity of suspended matter, The pH varied between 7.45-8.50.
The changea in pH are usuvally associated with the rate of photesynthesis
{Hutchinzen, 1967).  The electrical conductivity values ranged batwesn 6.00-6.0%
mmah/cm and were high due to the persence of high salt contents. The decrrass

in conductivity in Decamber-February was apparent!y related to dilution following
heavy rains,

Dissolved oxygen varied irrepularly, the range being 2.8-13,2 mg/l. A
pointed out by Nazneen (1980), hiph values of oxygen during July-September
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might have been due to the effect of rain, physical acration and high blooms of
phytoplonkton. Low axygen content during December-Janvary and in the beginn-
ing of June might have been the result of combined effect of high salinity of water
and decreased photosyethetic activity, Absence of free carben dioxide throughout
the perind of this study might have besn due to psrsistent]ly highes value of pH.

I the present study the pattern of szasonal variations in tolal elkalinity
vorrénsponded to total hardpess, Total alkalinity ranged from 500 to 820 mg/fl
und total hardness from §60 to §96 mgfl. Calcium and magoesium were the domi-
napt cations and bicerbanate and carbonate were the domigant anions, A strong
correlation exiited between the decline knd increase of these cations and anicas.
Chlorides varied from 606 to 790 mg/1. The maximus concentration being in
August when the woter level decreasad greatly and the misimum concentration
wes in January when the pond was floodsd causing dilution of zaliz. Sodium
content veried [rom 1029.6 te 1308.0 mg/l and potassivm from 39 to 53 mg/t,
Sodium and potasgium followed the paitern exhibited by chlorides.

The water under study had variable levels of aitrates which could be attribu-
ted to fluctuations in the biological activity and the degres of contamination due
to ogrganic pollutanie, The period of meximum concentration of nitrates in July
coincided the bloomiog period of phytoplankton, etpecially AMicroepsris. This
showed with thet inspite of continueus consumption of nitrates by slgae, thess
were still in excess in water. This may be due to regeneration of nitrate in water
by bacterial species and by nitrogen fixing cvanophyta. The coocentration of
inorganic phosphates fluctuated between 0.0LL to 0,089 mg/l. The level varied
from time to time and thess fAluctuations did not affect the distribution of phy-
toplankton species, particularly Micracystis. However, when lhe phosphates feil
below the minimum required for phyieplankien froducticn, growth was seriously
limited. The mazimum abundance of Spirogyra wos associated with low concent-
ration of phosphates. Preponderance of phosphates in October, July and Auguat
might be related Lo the decomposition of zooplankton, beavier monsoon rains
ig June/July or to a combined effect of these factors,

The patterns of seasonal variations in the concentrations of total solids
(TS) and total dissolved solids (TDS) were similar. A steady decrease in the
concentration of TS and TDS from December to February was possibly due to
less deposition of suspended matter and high water level, The maximum amount
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of TS in November was dus to liming of pend done ia October. The cuncen-
tration of TS and TDS was correlated with electrical conductivity and agreed to
that reported by Prather ef of. (1982). The higher valuss of TS and TD5S were
indicative of the Fact that this lentic water body was considerably more saline thap
normal fish ponds, Productivity of the pond was measured by the dry weight of
hinmass. The biomass varied betwean 32.1126 mp/l. Biomass peak recorded
in October, November was dus to Microcystls, Osciliairois, Syredra, Daphnis,
Malna, Cyclops and Rotifers. The micimum value of 32 mg/] of biomass was
nhserved in June immediately after a spell of heavy rain, Perhaps the rains
disturbed the fauna and flora and water chemistry of the pond.

The biota of the pond wvarizd both gqualitalively as wel! as quantitatively
throughout the year. This was due 1o Auctuations in physico-chemical factors.
Total plankton abundance showed relalivaly high densities during spring and
fall and low during summer and winter. Among the Zooplankton, Crustaceans
and Rotifers were tolally dominant. Six genern of Crusigceons and four of
Rotifers were recorded throughout the period of study. Among the Crustaceans,
Cyelops was the niost prevalent genus which was present almoest throughout the
vear. The maximom density of Cyclops was recorded in March-May when ather

parameters approximated the eplimum. Wih rise in temperature, Cyclops
numbers began to decline Bnd disappeared by mid Jupe. 1t reappeared in August

ihet is towarda Lhe end of the summer season and showed a significant increase
in its population. Among other Crustaceans, Daphniu and Moina (Cladocerans)
wera impartant, Dapghnia and Aoiez were predominant and showed similar
gbundance trends.

The abundance peaks of Micrecystir, 2 phytoplankton, coincided with
those of Daphnic and Moina, WNWanzats and Yasuno {(I935) reported similar
trends of production in Cladoceran, The syochronizetion of Dephnia,
Muoing and Micrecysiis phpulations hinted to theie prodacer and consemer
relationship (Ahmad, i978). Scapholebaris and Diaptomus were recorded far a
relatively shorter perind ol tima. It is interesting to note that Seapholebaris appe-
ared at the time when Synedra was abundant and Euglenolds had declinad,
Among the Rotifers, Brawchiomiz, Asplanchna and Plafylar were most abundant
and they exhibited irregular pattern of distribution throughout the durativn of
this study. Na single reason conld be pssigned (o such  dilferential distribution,
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Among the aquatic inkects, Coriva was commonly found at high level of chlorini-
1y and alkafinity. Demsul fiy and May fly eymphs alse sppeared irregularly.
The Culex and Chironomus larvas as an indication of poliution was recorded
during February-April (Ali ef af., 197%),

Eleven geners of phytoplankton were recorded in this study, Of which
Microcysiis, Spiragyra, Euglena and Symedra were jn abundance. The density
of phyteplankton was irregular, maximum growth occurring in October, Fsbruo-
ary, March, August and September, agreeing thereby with the observation of
Campos er al, (1983).  Microeystiy was the anly phyteplankton which incroased
in density with increese in temperature, the mazimum baing during July-Sep-
tember.  Amubaens and MNostic were recorded only in June and July respectively.
Osclifatoris also eecurred irregularly atfaining maximum density in August,
Gedoganfum, Volvox, Navieula wnd Safuromeis wers rvécorded irregularly. The
abundance of the phytoplankton was higher during the months of milder

temperature.
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