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Abstract—The present study was designed to demonstrate the
seasonal variations in physico-chemical parameters of fish farm at
Govt. Nursery Unit, Muzaffargarh, Department of Fisheries Govt. of
Punjab, Pakistan for a period of eight months from January to August
2008. Water samples were collected on fifteen days basis and have
been analyzed for estimation of Air temperature, Water temperature,
Light penetration, pH, Total dissolved oxygen, Clouds, Carbonates,
Bicarbonates, Total carbonates, Total dissolved solids, Chlorides,
Calcium and Hardness. Seasonal fluctuations were observed in all the
physico-chemical parameters of fish farm. The overall physico-
chemical parameters of fish pond water remained within the tolerable
range throughout the study period.
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[. INTRODUCTION

HE physical and chemical properties of water immensely
influenced its uses, the distribution and richness of the
biota [1]. The important physical and chemical parameters

Muhammad Naeem is with the Institute of Pure and Applied Biology,
Bahauddin Zakariya University, Multan, 60800, Pakistan (phone: +92-61-
9210053; fax: +92-61-9210068; e-mail: dr_naeembzu@yahoo.com).

Abdus Salam was with Institute of Pure and Applied Biology, Bahauddin
Zakariya University, Multan, Pakistan (e-mail: asalam414@yahoo.com).

Muhammad Ashraf is with Fisheries and Aquaculture Department
University of Veterinary and Animal Sciences Outfall Road Lahore, Pakistan
(email: muhammad.ashraf@uvas.edu.pk).

Muhammad Imran was with the Institute of Pure and Applied Biology,
Bahauddin Zakariya University, Multan, Pakistan (e-mail:
imran_zool@yahoo.com).

Mehtab Ahmad was with the Institute of Pure and Applied Biology,
Bahauddin Zakariya University, Multan, Pakistan (e-mail:
mehtab_zool@yahoo.com).

Muhammad Jamshed Khan is with Faculty of Veterinary Sciences,

Bahauddin Zakariya University, Multan, Pakistan (e-mail:
khanbzu@live.com).

Muhammad Mazhar Ayaz is with Faculty of Veterinary Sciences,
Bahauddin Zakariya University, Multan, Pakistan (e-mail:

ayaz phd@yahoo.com).

Muzaffar Ali was with Faculty of Veterinary Sciences, Bahauddin
Zakariya University, Multan, Pakistan (e-mail: dr muzaffarali@yahoo.com ).

Arshad Ali is with Faculty of Veterinary Sciences, Bahauddin Zakariya
University, Multan, Pakistan (e-mail: dr arshad004@yahoo.com).

Memoona Qayyum is with the Institute of Pure and Applied Biology,
Bahauddin Zakariya University, Multan, Pakistan (email:
memoonal 1280@yahoo.com).

Abir Ishtiaq was with Institute of Pure and Applied Biology, Bahauddin
Zakariya University, Multan, Pakistan (e-mail: abir ishtiaq@yahoo.com).

influencing the aquatic environment are temperature, rainfall,
pH, salinity, dissolved oxygen and carbon dioxide and these
parameters are the limiting factors for the survival of aquatic
organisms [2].

Freshwater systems are variable in space and time. Many
changes occur faster in freshwater systems than in terrestrial
ones [3], [4]. The water in which a fish lives is the principal
environmental component that influences its health. Some of
the most critical water quality conditions that are readily
influenced by biological activity, and thus of primary concern
in intensive aquaculture, include dissolved oxygen, unionized
ammonia, nitrite, carbon dioxide and pH. Maximum and
minimum tolerable and lethal concentrations for many of these
metabolites and constituents have been established for
numerous fish spies [5]. Other water quality characteristics
which are not influenced by biological activity such as
alkalinity, hardness, salinity and temperature, and turbidity
also may affect the health of fish, especially if they are not
within normal tolerable limits. Different fish species may vary
considerably in terms of specific tolerance limits for various
water quality characteristics [6]. The term aquaculture is
defined as "the art of increasing and rearing aquatic organisms
and plants". It covers the activities whose main object is the
production of freshwater, brackish and marine species by man
under controlled or semi controlled conditions. The production
of living number from the aquatic medium is fundamental to
all aquaculture activities; aquaculture is based on the
manipulation of the natural or artificial aquatic environment
for the production of species which are useful to man. It
therefore involves all aspects of production of living matter in
water [7]. Interest in water analysis is due to the enormous
importance of water to all categories of living things. It is
necessary for the healthy development of man, animals and
plants [8].

The aim of the present study was to determine seasonal
variations of physico-chemical parameters of fish farm at
Govt. Nursery Unit, Muzaffargarh, Punjab, Pakistan.

II. MATERIALS AND METHODS

Present study conducted at Govt. Nursery Unit
Muzaffargarh, Department of Fisheries Govt. of Punjab,
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Pakistan nearly 2 Km away from Muzaffargarh city on
Thermal Power Station Road. The sampling started from 30th
January, 2008 and continued up to 4th August, 2008. The
study period consisted of 8 months. The samples were taken
from the surface and subsurface in plastic bottles of 1.5 litre
capacity on fifteen days basis. The bottles were labeled with
date, time and name of sample with the help of permanent
marker. The depth of the pond was 6 feet and depth of water
remained in the range of 4 to 5 feet during the entire study
period. The source of water for pond is diesel tube well.
Artificial feed and fertilizers were added to fish pond and life
dependent on artificial feed. The pond was stocked by four
types of fishes i.e. Rohu, Mori Thaila and Silver carp. At the
time of sampling the air and water temperatures were recorded
by using alcoholic thermometer, light penetration was
recorded with the help of Secchi’s disk. Dissolved oxygen was
determined by using an oxygen meter (Jenway Model 9071).
pH was determined by using digital pH meter (Model WTW-
pH 90). While all other parameters were determined by the
methods as described by Boyd [9].

III. RESULTS

The mean values (£SD) ranges of different physico-
chemical parameters for Govt. Nursery Unit, Muzaffargarh,
Department of Fisheries Govt. of Punjab are given in Table I
and variation in the data during the entire study period is
described in Table II and III.

The lowest air temperature 23°C was recorded in January
while highest 39°C was in July. The lowest water temperature
19°C was recorded in January while highest 34°C in July. The
air and water temperature showed variation with season. Air
temperature gradually increased since January and reached its
peak value in June. There was gradual decline in subsequent
months (Fig. 1 and 2, Tab II). The overall range of light
penetration was observed between 5.33” to 26.03" during
March and January respectively. Light penetration showed 7
alternative variations with the seasonal variation during the
entire study period (Fig.3, Table II). Clouds were 50% in the
month of March, less than 30% in January while the clouds
were totally absent in other months during the sampling dates
(Table II). The maximum dissolved oxygen (9.2 mg/l) was
observed in January and the minimum value (4.6mg/1) in June.
It showed 4 alternative variations with the seasonal variation
during the entire study period (Fig. 4, Table II). pH value
ranged 6.8-8.0. The maximum value (8.0) was observed in
January and June whiles the minimum value (6.8) in March
and July. pH showed 6 alternative variations with the seasonal
variation during the entire study period (Fig. 5, Table II). The
maximum value of total dissolved solids 1983 mg/l was
observed in August and minimum value 1596 mg/I in January.
The total dissolved solids showed gradual variation during the
entire study period (Fig. 6, Table III). The minimum
carbonates 23.68 were recorded in February while the
maximum 32.56 mg/l in June. Carbonates showed 9
alternative  variations with the seasonal wvariation

TABLEI
THE MEAN VALUES (£SD) AND RANGES OF DIFFERENT PHYSICO-CHEMICAL
PARAMETERS OF FISH POND AT GOVT. NURSERY UNIT, MUZAFFARGARH,

PAKISTAN.
Parameter Mean = S.D Range
Air Temperature 31.62+£5.71 23-39
Water Temperature 25.85+4.37 19-34
Light Penetration 9.26+5.77 5.33-26.03
Dissolved Oxygen 6.3+1.34 5.50-9.86
pH 7.52+0.42 6.8-8.0
Carbonates 28.35+2.89 23.68-32.56
Bicarbonates 94.43 +£27.74 58.46-141.34
Total Alkalinity 122.95+27.11 91.02-167.98
Total Dissolved Solids 1877.18 £ 131.55 1596-1983
Chlorides 19.52+4.17 11.52-27.2
Calcium 45423 +71.74 306-570
Hardness 1796.92 + 182.8 1485-2018

SD = Standard Deviation

during the entire study period (Fig. 7, Table III). The
maximum bicarbonates 141.34 mg/l was observed in June and
minimum value 58.46 mg/l in July. Bicarbonates increases
from January and it reached its peak value in June and then
showed decline (Fig. 8, Table III). The over all range of total
carbonates fluctuated between 91.02 to 167.98 mg/l in July
and June respectively. Total carbonates increases from
January and it reached its peak value in June and then showed
decline (Fig. 9, Table III). The maximum chloride (27.2 mg/1)
was observed in July and minimum value 11.52mg/l in the
months of June. Chlorides showed fluctuations in all the
months of observations (Fig. 10, Table III). The maximum
calcium (570mg/1) was observed in May and minimum value
306mg/l in March. Calcium reached at peak in May and then
show gradual decline (Fig. 11, Table III). The maximum
hardness 2018 mg/l was observed in February and minimum
value 1485 mg/l in March. It showed 6 alternative variations
with the seasonal variation during the entire study period (Fig.
12, Table III).

Iv. DiscussIioN

This study comprises of one pond having a depth 6 feet.
Temperature fluctuations, both diurnal and seasonal are more
evident in the freshwater habitat. Temperature is one of the
most important among the external factors which influence
fish production [10]. Air and water temperature showed
increasing trend reaching maximum in July and then both had
a decreasing trend. Similar results were reported by Tassaduqe
et al. [11]. Light penetration determines the extent of euphotic
zone and is determined by the turbidity of water [12]. Light
penetration showed decreasing trend from February till June
then increasing trend in subsequent months. Similar results
were reported by Salam and Perveen [13]. The pH of water is
important because many biological activities can occur only
within a narrow range. Thus any variation beyond acceptable
range could be fatal to a particular organism [12]. The
favorable range of pH is 6.5-9.0 at daybreak, are most suitable
for fish production [14]. pH
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SEASONAL VARIATIONS IN PHYSICO-CHEMICAL PARAMETERSTQ-‘B:-‘]I_‘S]?-IIII’OND AT GOVT. NURSERY UNIT, MUZAFFARGARH, PAKISTAN
Month Date Air Water Light Dissolved pH Clouds
Temperature  Temperature Penetration Oxygen %
(C) (C) (Inch) (mg/l)
January 30-01-08 23 19 26.03 9.2 8.0 5
February 18-02-08 25 20 16.10 8.2 7.5 0
March 04-03-08 28 22 5.33 7.4 6.8 2-3
March 16-03-08 26 24 6.23 72 7.0 50
March 31-03-08 24 21 8.36 6.4 7.7 30
April 18-04-08 36 27 10.03 5.5 7.8 0
April 30-04-08 38 28 9.00 6.2 7.8 0
May 14-05-08 37 26 5.90 5.8 7.7 0
June 01-06-08 33 29 7.33 4.6 7.8 0
June 17-06-08 32 28 6.86 5.1 8 0
July 02-07-08 34 29 6.16 52 7.5 0
July 18-07-08 39 34 6.70 5.4 6.8 0
August 04-08-08 36 29 6.33 59 74 0
Minimum 23 19 533 4.6 6.8 2
Maximum 39 34 26.03 9.2 8.0 50
Average 31.6 25.8 9.26 6.3 7.5 6.76
TABLE III
SEASONAL VARIATIONS IN CHEMICAL PARAMETERS OF FISH POND AT GOVT. NURSERY UNIT, MUZAFFARGARH, PAKISTAN.
Month Date Total Carbonate  Bicarbonate Total Chloride Calcium Hardness
Dissolved Carbonate
Solids
January 30-01-08 1596 28.12 95.46 123.58 18.24 425 2010
February 18-02-08 1630 23.68 74.00 97.68 21.76 460 2018
March 04-03-08 1775 26.64 75.48 102.12 17.92 306 1686
March 16-03-08 1841 31.08 96.2 127.28 17.28 386 1485
March 31-03-08 1930 23.68 92.5 116.18 18.24 473 1968
April 18-04-08 1966 31.08 113.96 145.04 18.56 521 1986
April 30-04-08 1971 28.12 126.54 154.66 19.52 545 1741
May 14-05-08 1965 26.64 1332 159.84 16.32 570 1656
June 01-06-08 1961 26.64 141.34 167.98 17.92 496 1551
June 17-06-08 1948 31.08 95.46 126.54 11.52 481 1703
July 02-07-08 1883 28.12 64.38 92.5 27.20 406 1975
July 18-07-08 1950 32.56 58.46 91.02 25.92 418 1851
August 04-08-08 1983 31.08 60.68 93.98 23.36 413 1725
Minimum 1596 23.68 58.46 91.02 11.52 306 1485
Maximum 1983 32.56 141.34 167.98 272 570 2018
Average 1876.846 28.34769 94.43538 122.9538 19.52 453.8462 1796.538
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Fig. (1-12). Seasonal variations in Physico-chemical parameters of fish pond at Govt. Nursery Unit, Muzaffargarh, Pakistan

either directly or indirectly, and then all other problems
combined. Like human, fish require oxygen for respiration
[15]. DO showed negative relationship with water temperature

range in the present study was 6.8-8.0, which indicates that
water is suitable for fish production. Dissolved oxygen is the

most important chemical parameter in aquaculture. Low

throughout the study period. Similar results were found by

dissolved oxygen levels are responsible for more fish kills,
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Islam [16] and Rajakumar [17]. Increasing trend in total
dissolved solids may probably be due to stagnation [18],
concentration of salts due to increased evaporation and
shortage of water. A maximum of 400 mg/1 of total dissolved
solids is permissible for diverse fish population but present
findings indicate high total dissolved solids which may have
adversely affected the fish growth. Similar results were
reported by Salam and Perveen [13]. Carbonates showed
higher values in summer and low value in subsequent months
while Bicarbonates were maximum in June and minimum in
July during entire study period. Hardness is due to soluble
Ca"" and Mg" salts present in water medium, which is
expressed in CaCO; equivalent. A pond water with hardness
of 50 ppm are above satisfactory for growth of fish and don’t
require addition of lime but water has less than 11 ppm require
limiting for higher production of fish [19]. The present study
showed seasonal variations throughout the study period, in all
the physico-chemical parameters like temperature, dissolved
oxygen, light penetration, Chlorides and all other parameters.
These different parameters remained in favorable ranges for
the production of fish.
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