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ABSTRACT

A survey of physico-chemical parameters in relatiorfish abundance in Daberam reservoir Katsinatestaas
conducted for a period of seven months, from M&eptember,2009. Physico-chemical parameters stiiohadle
temperature, water transparency, pH, dissolved ery@ammonia and nitrate. Eleven fish species waeatified
namely; Clarias gariepinus, Tilapia zilli, Oreochros niloticus, Schilbedea micropogon, Sarotherondon
galilaeus, Tilapia guntheri, Lates niloticus, Sclellmicropogan, Alestes nurse, Protepterus anneetedsviormyrus
rume. The result of physical parameters studiedwsitbthat temperature ranges from Z&80.8C. TheH
ranges from 7.3-8.9. Electrical conductivity (E.@anges from 0.02-0.13 (us/cm) while transpareraryges from
0.18m-0.69m.The chemical parameters analysis sthoa, Dissolved Oxygen (D.O), Biological oxygemand
(BODs), Ammonia and Phosphate concentrations in the reseranges between 6.37-10.93mg/l, 3.16-5.15mg/l,
1.5-2.5mg/l and 2.0-5.0mg/l respectively. All thesults obtained were within the results obtainedAfnican
freshwater bodies and can sustain survival ofhbiisth and other aquatic fauna in the reservoir.
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INTRODUCTION

Fish is a very important source of protein whismeéeded by the body for growth, repairs and repfant of worn
out tissues. Therefore, inland capture fisherieststainable development are a priority to Nigésay because it
provides employment, income and food security [1].

A survey of the freshwaters of Nigeria including tlvetlands was estimated at 743, 100ha represeattiogt 3.4%
of the total area of Nigeria. An estimate of 23hfspecies inhabiting the various fresh-water estegys was made
indicating the potential and fish diversity in theers, lakes and reservoirs in Nigeria [2]. The@H contribution
of the fresh water species to the total domess firoduction in Nigeria was estimated at 248,0@rim tons
representing about 47.8% of the total fish catchesnly by artisan fishermen all over the riverskels and
reservoirs [2].

Water as a habitat for fish must have favorableliyuparameters such as dissolved oxygen, bioldgicggen

demand, minerals, ammonia, nitrate, nitrite, phaspletc in such amounts that are not harmful teeisHowever,
the habitat also consists of physical featuresctiv@ours of the lake basins ridges, rocks, dapiktom deposits,
fallen trees and stumps. Also a growth of aquateitebrate’s fauna and a few kinds of vertebr#terathan fish,
which provide food. Some are predators of smaidrels and later as these same fishes grow thegeharbecome
their food. The quality of water which is based mptysical and chemical characteristics of the wabel includes
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dissolved oxygen, and other gases, suspended ,sodidgperature, pH, mineral contents and any poltata
influences the reproduction and growth performarfdieshes [3].

MATERIALS AND METHODS

The study Area

The research areas were Daberam Reservoir andgBi@lepartment, Umaru Musa Yar’adua University; keds
Daberam Reservoir is located on rivers Kigo andyRinwhich are seasonal rivers, as its sourcesatémand River
Doa?-nakola as its tributary at Daura and Dutsi llggavernment, Katsina state, at latitudé’2tBl and longitude
8°2°E.

The reservoir lies in northern sudan savannah #umelimate is characterized by distinct wet anglstrasons with
an annual rainfall of 600 — 640mm. The reservos haotal storage capacity of about 400 hectardanaf, but
because of siltation, only 200 hectares is fullgrbatilized. The depth of the reservoir is 42.6metith a crest
length of 2377.44 meters [4].

Water samples and fish were collected at the foligugampling stations; station A (Hayin Daura)istaB (Hayin
Dutsi), and station C (Madawa).

Sampling Sites

i. Station A :Hayin Daura is located at the entryhaf teservoir on the channel of Kigo River.

ii. Station B: Hayin Dutsi is located at the middletbé reservoir where human activity is minimal epic
agricultural and irrigational activities.

iii. Station C: Madawa is located at the extreme entth@freservoir and a lot of fishing activities tgdace there
and also there is a presence of fish market .

Fish sampling

A fleet of gill nets made up of nine (9) multifilant nets of the following stretched mesh size ¢f11%2” 27, 2 147,
3", 3¥%", 47, 57, 7", were used with the assistarmmiethe fishermen to sample shore, surface andivotif the
reservoir. Each net measured 30m long and 3m déepnets was set at approximately 2 hours befansetiand
lifted 2 hours after sunrise. Samples were colkdtatnightly from bothexperimental fish sampling nets and
artisanal fishermen, for a period of seven monihar¢h 2009 — September, 2009).

The fish samples collected were transported tdatberatory in ice-cooled buckets in order to prefesh spoilage.

Fish identification

The fish samples were identified in the laboratiooyn genus to species level using dorsal and analdunts, gill
rakers counts, body shape, size, and shape of Idaudanal papillae with the help of standard &estich as fish and
fisheries of Northern Nigeria [5] and ‘A field g@ido Nigerian freshwater fishes [6].

Determination of some Physico-chemical parameters

The physical and chemical parameters tested duhisgresearch were temperature, hydrogen ion cdratem
(pH), transparency, electrical conductivity, Disedal oxygen, five day biochemical oxygen demand [BQ
concentration of Ammonia, phosphate. The surfademiamperature was measured using Hannah H198t&ID
tester. pH Was read off on the field using Hannatigble meter model Hi 98129. Transparency of théewwas
measured using white/black paint 30cm secchi dist a ruler as described by [7]. Electrical conduiigtiwas
measured using Hannah portable meter model HI9&13Mtu. The dissolved oxygen was measured on itiee s
using Hannah model HI9146 portable waterproof mmmacessor dissolved oxygen meter. Five days Biodted
Oxygen Demand was measured after keeping the wateple in the laboratory for five days using Hannaidel
HI9146 portable microprocessor dissolved oxygeneméAlsokikoto, Hungary). Ammonia level in water sva
determined using Hannah HI 3824 test kit. Phospleata in the water was determined using Hannal3&83 test
kit.
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RESULTS AND DISCUSSION

Fish species identification

Eight (8) genera consisting of eleven (11) différspecies were caught from the three different $iagpstations
and identified (Table 1). The species @tarias gariepinus,Oreochromis niloticus, Schilbadaicropogon, Tilapia
zilli, Petrocephalus bovei, Protopterus annecteigstes nurse, Mormyrus rume, Tilapia guntheri,o8a&rodon
galileausandLates niloticus.

Physico-chemical parameters of Daberam Reservoir

Surface water temperature was highest in April§%0).and lowest in June (258 in all the sampling stations.
Water transparency was highest in September (0.@®wh)lowest in April (0.18m). Electrical conductiviranged
between 0.02us/cm — 0.13ps/cm in May and April eetipely. The water pH was slightly Neutral (7.8)August
(Table 2).

Similarly, as shown in Table 3, the values of di#st oxygen ranged between 6.37mg/l — 10.93mgAugust and
June respectively. The biochemical oxygen demar@Dd} values were highest in June (6.23mg/l) and lowest
September (3.16mg/l). The values of Ammonia andsphate concentration were fluctuating in all thee¢h
sampling stations throughout the study period erdmge of 1.5mg/l — 2.5mg/l and 0.2mg/I — 0.6nfylammonia
and phosphate respectively (Table 3).

DISCUSSION

Fish composition

Eight genera consisting of eleven species weregnieced during the study period and the dominaatisg was
C.gariepinuswhile the rare species wd.bovei Generally @hlids dominated the reservoir. This could be
attributed to their breeding habits, physico-chehpmarameters and food availability of the resetvbhis aggress
with the finding of [8], who observed cichlids dsetdominant fish in IITA lake in Ibadan, Nigeriahd finding is
also in accordance with the reports by several ersrkuch as [9] in Wateri lake, [10] in Tomaseland [11] in
Jakara lake.

Physico-chemical parameters

The surface water temperature of the reservoirtdated between 25.8D in the month of June a period
characterized by rainfall, solar radiation to 36®( September a period of hot humid air. The sirfaater of the
reservoir is within the favorable temperature ranfj@6°’C- 30°C as reported by [12] and also [13] who reported
that the normal range of temperature in the tromioshich fish is adapted is betwe€etC&nd 36C and these make
the critical thermal minimum and maximum respedtivAs such temperatures obtained in this studyy firowth
and development could be favored, with very lowasgriration of pollutants.

Maximum transparency of 0.69m was recorded in thaths of the dry seasons (September). When assdaiath
a high temperature and low dissolved oxygen comatoh, a high turbidity can be disadvantageoudigh
production [14]. . Lowest value of transparencyl8n) was recorded in month of April due to deposi of waste
because of lack of rain. According to [15] trangpay tends to be lower during the rainy seasomsenvoirs than
in the dry season, but is usually not as cleanasvers and streams. The values of electrical aotidty varied
according to seasons. The value is lower duringmbath of May (0.02us/cm) and highest in the marftipril
(0.13ps/cm). The difference could be due to dihgi@f the reservoir during the rainy seasons arssiply the
precipitation of the metallic ion during this peticoupled with the low water level in the dry seasperiod. This
conforms to the findings of [16], who obtained aul¢ of 0.34us/cm and 0.67us/cm in the rainy ands#iasons
respectively. It has been established by [17] thatmineral content of the water expressed as tlidablved salts
can be used as a rough indicator of the edaphidittam which play a fundamental role in determinitige
biological productivity of water bodies. Thus, thde variation in the total dissolved salts for theee stations
could be due to the allochtonous and autochthogoungribution to the reservoir. The high Total dissd solids
(TDS) at station C (0.12ppt) in the month of Marepart from the low level of water, could also hee do
allochtonous input from the agricultural land desges from farmlands that bordered the station.Maim effect of
pH seems to be on the inhibition of @ptakes at the gills of fishes. The world quatitgndard [18] stipulates that
pH of water must be maintained between the values.®fad 9.0. Values of pH above 9.0 are adversésto f
Accordingly, pH has an indirect effect on the foraischemicals present. The productivity of fistbadieved to be
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higher in freshwater bodies wighpH of 6.5 — 9.0 [17]. In this study, the obtaiveater pHvaried between months
of sampling as well as the stations and ranged frfodn— 8.9, that is from slightly neutral to slighailkaline.
Previous research findings [12] and [7] showed,tlatchange in water pH indicate the presence diicer
agricultural and domestic effluents. Similarly, [18dicated that decay and decomposition of aquateds can
cause accumulation of acidic gases in a lake, theseconsequently affect the watét. In this survey, dissolved
oxygen concentration ranged from 6.37mg/l in Augosi10.93mg/l in June. The dissolved oxygen corredion
within Daberam Reservoir is satisfactory for mgsa@es. It was recommended by [20] that dissolvedien below
level of 5.0mg/l impairs the growth and reproductaf fishes as well as made them to become moxeptible to
diseases and parasitic attack. Hence, [7] repdndissolved oxygen (DO) value of < 2mg/l is detmous.

Dissolved oxygen concentrations in all stationseaggnerally higher than 6.mg/l saturation. Thuspating to the
report by [21], oxygen saturation percentage ik@rfced by phytoplankton densities and organicenaltcay. The
high DO concentration obtained in this researcteegfly in the month of June could be attributehe effect of
mixing of upper and lower layers in the reservailuen thereby increasing the dissolved oxygen. deee, [22]
observed that water current causes mixing of thgeu@and lower layers in a river column thereby éasing
dissolved oxygen. The value of DO concentratiorthiis research is in agreement with the finding 3jf \Wwho
recorded 4.3 — 8.88 mg/l in Lake Alau. Similarl§0] recorded 3.9 — 8.0mg/l in Wateri Lake. But éndings were
in contrast with the report by [11] who recorded 8.3.2 mg/l in Jakara Lake. The organic mattentjfiad by its
biochemical oxygen demand, that is, the abilityaofvater body to absorb dissolved oxygen, was obdety be
higher in June (6.23mg/l) and lower in Septembet@®g/l). The higher BOPwhich was lower than the obtained
DO during the same period could be due to the poesef rains which brought in biogenous materiate ithe
reservoir. These findings agreed with those of 28,25], who noted that higher B@Q water system was due to
biogenous materials that were brought in by rainfal

The lower BOR value of 3.16mg/l was obtained in the month of 8eyiter. This is in consistence with [26] who
observed that moderately polluted water bodies reav@OD; in the range of 2mg/l to 8mg/l. Ammonia and
Phosphates were among the chemicals detected fienwater of the reservoir. There were variationghie
concentrations of these chemicals from the vargtasons and from month to month. Their concergretimay be
attributed to the nature of the catchment area,icipal or domestic wastes, urban storm-water rde;@gricultural
wastes (fertilizers) solid waste dump and geoldgieathering of parent rocks. In nature, ammonia mosphates
levels in water can vary from time to time. Howeube fluctuation of concentration of 1.5mg/l to gyl
throughout the study period in all the stations rbayevidence of sanitary pollution due to wastestgirged or
natural causes. This agrees with the finding of {70 reported anthropogenic chemical nutrientécbnnent of the
phosphates in Lagos Lagoon with ammonia implitésad based domestic waste sources.

A high level of phosphate stimulates the growtlplodtosynthetic organisms which may contribute twaghication
of lakes, rivers and ponds (www.hannainst.com).Thesy be evident in Daberam reservoir. It can tlweebe
concluded that physico —chemical parameters ofdkervoir are favourable to the growth of fish atider aquatic
flora and fauna.

Table 1: Families and species of fish identified iDaberam reservoir during the study period

FAMILY SPECIES
MORMYRIDAE Petrocephalus boveGuvier & Valenciennes 1846
CICHLIDAE Tilapia zilli, Gervis 1848

Oreochromis niloticusLinnaeus 175
Sarotherondon galilaeu®ellegrin 1906
Tilapia guntherii,Sauvage 1882

CLARIDAE Clarias GariepinusBurchell 1822
CENTROPOMIDAE | Lates niloticusfLinnaeus 1758
SCHILBEDEA Schilbe micropogari,innaeus 1758
CHARACIDAE Alestes nurseRuppell 1832
LEPIDOSIRENIDAE | Protopterus annecten®wen 1839
MORMYRIDAE Mormyrus rumeCuvier & Valenciennes 1846
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Table 2:  Mean monthly variation of physical parameers of Daberam Reservoir

Months/ Temperature °C) | Transparency (m) | Elec. Conductivity (us/cm) P

Sample site§ A B C A B C A B C A B C
March 289 302 298 035 038 040 0.09 0.10 0.p®.10 0.09 0.12
April 30.8 30.6 286/ 0.18 0.21 0.27 0.11 0.13 0.100.05 0.006 0.07
May 30.2 29.8 300 0.23 041 0.19 0.05 0.04 0.02 020. 0.03 0.03
June 258 26,5 265 041 048 0B1 0.12 0.13 0j04.06 0 0.08 0.04
July 273 27.<4 27.Z2| 0.4€ 05C 0.6z | 0.0¢ 0.0¢ 0.0¢ | 0.0 0.0¢ 0.02
August 27.4 28.0 28. 0.58 056 0.58 0.04 0.03 0.p00.02 0.02 0.05

September 30.0 30.3 306 0.69 0.67 063 0.09 0.10 .06 0 0.04 0.07 0.01

Table 3: Mean monthly variation of Chemical parameers of Daberam Reservoir

Months/ D.O.(mg/L) BOD: (mg/L) Ammonia (mg/L) Phosphate (mg/L)
Sample sites A B C A B C A B C A B C
March 9.65 8.77 7.95 347 386 350 2.00 250 2.5000 4.00 5.00
April 7.86 7.63 7.68| 439 322 395 200 200 2{58.00 5.00 5.00
May 7.07 1051 1037 381 348 481 250 250 2.5000 4.00 4.00
June 10.89 1093 863 6.23 493 582 150 150 L.B®MO 3.00 4.00
July 10.47 8.38 745 517 405 463 250 250 2.(000 2.00 2.00
Augus 6.37 744 7.1 | 3.9¢ 3.7t 3.6¢ | 25(C 2.0 2.0C | 2.0C 2.0C 4.0C
September 7.30 658 891 316 321 433 150 1560 22.00 2.00 4.00
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