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ABSTRACT

Length-weight relationship and condition factoré smme commercially important fish specigSlarias,
gariepinus, Schilbemicropogan, Mormyrusrume, Peatpb@lusbovei, Alestes nurse, Protopterusannectins,
Latesniloticus, Oerochromisniloticus, Sarotherongaliiaeus, Tilapia guntheaind Tilapia zilli are described. The
sample size, minimum and maximum lengths and wejglength-weight relationships, +95% CI of B, r are
summarized. The meanvalue bfco-efficient for the eleven species studied w&924.The results indicated nearly
negative allometricrelationship $nmicropogan,T.zilli and A.nurs&hile C.gariepinus,O.niloticus,P.bovei,M.rume
and L.niloticusndicated nearly isometric relationship aRdannectins,T.gunthernd S.galilaeusshows positive
allometric growth. The condition factor( k) valueslicated fish population ranged from immature t@tune ones.
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INTRODUCTION

The length-weight relationship is very important fwoper exploitation and management of the pojmradf fish
species, because the changes in weight in relaitength are generally not on the basis of spegifavity but due
to changes in the form of volume because the deirsihe organism and that of surrounding water.obtain the
relationship between total length and other bodighteare also very much essential for stabilizihg taxonomic
characters of the species. Among the freshwatkedislength-weight relationship of different fishes been done
by many researchers Wigapia mosambicfl]-, Puntius stigmp], Alia coila3]ChandanamandChandarangg([4],
Botialohacut§5].

[6]reported that length-weight relationship Bfienomyruslongianalisndicated allometric growth and reflected the
gain in weight associated with increase in lendtfish. He also reported that the condition fad€Qrior both males
and female increases with length and suggestedttbdbod foraging ability and conservation of stbfood energy
in species improved with increasing length.

Condition factors of different population of thersa species give some information about food sughky/ timing
and duration of breeding [7]. The condition faatan also be used in assessing the wellbeinglof8is In a study
of some reproductive aspects dirgsichthysnigrodigitatusrom Cross River, Nigeria. [9]found that the cdiah
of the population varied from 0.24 to 1.34, wit®T7 as a mean; 52.8% had condition factor highem the mean
and 47% had condition factor above unity and thalker fishes are more efficient in finding foodaththe bigger
ones.
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[10]observed monthly variation in the condition tfac(k) of Chrysichthysauratyswhich was higher in the wet
season than in the dry seasons, and effectiveattdin of the rich resources of the rainy seasdhsy surmised that
increase in the means K — values of values of batle and female fishes was attributable to consiervaf stored
energy, increasing size and weight of maturing dena[ll] reported a mean b value of 3.0072
forClariasgariepinus, lllishaafricana, Chysichthysnigligitatus, Chrysichthyswalke@ndethmalosafimbriatain
Epe lagoon, Lagos; this showed a nearly isomesliationship with 60% of the variation in body wetidteing
accounted for by change in length of the fish.

[12]reported & value of 3.92 foBagrusbayadrom the lower Benue which showed that the fishghieincreased
allometrically. They noted that the condition faotd 1.51 they obtained showed that the fish wagoad condition
throughout the study period and attributed it tiofable environmental conditions, especially avaligy of food.

[13]reported that the length-weight relationshipRobtopterusannectenshowed positive correlation (r = 0.85) in
both sexes indicating an increase weight as leingtteased. The regression exponent (b>3) for betesshowed
allometric growth. [14]stated that the isometridueaof b = 3 was for an ideal fish that maintairedhree
dimensional equality. When the b — value is <3ai$ negativeallometric growth [15]. If fish haventaintain their
shape as they grow, th&ir- values must be equal to 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 andyRiwhich are seasonal rivers, as its sources eémand River
Doar;-nakola as its tributary at Daura and Dutsi llgmavernment, Katsina state, at latitudé’2tBl and longitude
8°2°E.

The reservoir lies in northern sudan savannah #umelimate is characterized by distinct wet angsrasons 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[16].

Water samples and fish were collected at the foligwsampling stations; station A (HayinDaura) statiB
(HayinDutsi), and station C (Madawa). (Fig 1&2).

Sampling Sites

i. Station A :HayinDaura is located at the entry @& thservoir on the channel of Kigo River.

ii. Station B: HayinDutsi is located at the middle b&treservoir where human activity is minimal etce
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%%” 27, 2 127,
3", 3¥%", 4", 57, 7", were used with the assistarmiethe 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 coltedtatnightly from bothexperimental fish samplingts and
artisanal fishermen, for a period of seven monkar¢h 2009 — September, 2009) .

The fish samples collected were transported toldberatory in an ice-cooled buckets in order tovpre fish
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 Iciiudanal papillae with the help of a standargtsesuch as fish
and fisheries of Northern Nigeria [17], and ‘A fiejuide to Nigerian freshwater fishes; [18].
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RESULTS AND DISCUSSION

Length — weight relationship and condition factor

After plotting a graph of LnW against Ln L for dhe eleven species, the valueshoivas found to be 2.4737,
2.7403, 2.3183, 2.0410, 2.5105, 3.0433, 2.3460383D, for Clariasgariepeins, Oreochromisniloticus,
Schilbedeamicropogon, Tilapia zilli, Petrocephalogbi, Protopeterusannectens, Alestes nurse, Morsnymoe.
The mean value df coefficient for the eleven species studies was513Jable 2.).Figure 3-24 shows that some of
the species curves were isometric in growth, somaegative allometric while some are positive rakitric.

Table 1: Length — weight relationship and conditiorfactor for eleven species of fishes of Daberam &soir

SPECIES N  Length (cm) Weight (g) W=al’ +95%  r? K r

Min — Max Min—Max A b Clofb
Clariasgariepinus 174 3.2-56.0 10.0-1450 0.2305 2.4737 0.0951 3837 0.6931 0.8466
Oreochromisniloticus 153 6.3-39.0 08.0-1200 0.1187 2.7403 0.2516 61@.8 1.7746 0.9208
Schilbemicropogc 85 6.1-23.C 07.0-11C 0.2457 2.318: 0.279. 0.825¢ 1.958¢ 0.914¢
Tilapia zilli 132 1.7-25.0 03.2-700 0.2103 2.0410 0.2950 4m871.8147 0.9399

Petrocephalusbovei 43 3.1-214 06.2-70.0 0.2995 25105 0.2649 7@840.9586 0.9208
Protepterusannecte 52 15.6-96.€ 38.0-550C 0.007¢ 3.043: 0.000: 0.058: 0.354: 0.925(

Alestes nurse 45 43-135 01.8-22.0 0.0482 23460 0.0186 9B911.2403 0.9792
Mormyrusrume 98 6.8-146 029-226 0.2549 27830 0.0390 9@710.8883 0.8315
Tilapia gunther 50 9.3-37.C 24.0-98C 0.270: 3.008: 0.165° 0.958. 2.468: 0.978:

Sarotherodongalilaea 44 13.8-33.0 40.0-732 0.0148 3.0580 0.0007 30801.8782 0.8931
Latesniloticus 45 19.7-420 91.0-930 0.0318 2.7670  0.0070 68471.3391 0.9708

n = Sample size, a = regression intercept, b = e=gion coefficient?= coefficient of determination, r=correlation cdiefent, k = Condition
factor, Cl = Confidence interval.

The condition factor is an index reflecting intdrac between biotic and abiotic factors in the pblgical
conditions of fishes. The condition factors werarfd to be 0.6931, 1.7746, 1.9589, 1.8147,0.958540Q., 1.2403,
0.8883, 2.4685, 1.8782 and 1.3391 fdariasgariepinus, Oreochromisniloticus, Schlbed&aopogon, Tilapia
zilli,  Petrocephalusbovei, Protepterusannectens, estds nurse,  Mormyrusrume,Tilapiaguntheri,
Sarotherondongalilaeus and Latesnilotiaespectively. The regression co-efficient ‘r wag8417, 0.9339, 0.9145,
0.9399, 0.9208, 0.9250, 0.9792, 0.8315, 0.9787,08%nd 0.8931 fo€. gariepinus, O.niloticus, S.micropogon,
T.zilli, P.bovei, P.annetens, A.nurse, M.rume, fitigeri, L.niloticus and S.galilaeus

Length-weight relationship and condition factor

The length-weight relationship for all the elevgrecies was recorded. They generally conform tofdhneula
W=al®. The mean value db co-efficient for the eleven species studied wa®9243 The b’ values of 2.3183,
2.0410, 2.3460, foB.micropogon, T.zilli and A. nurseespectively compared to the mean valuebofcoefficient
2.3954 indicated a nearly negative allometric retethip which means increase in length is not actzl by
increase in weight and vice versa resulting infagbrable condition compared to other freshwatends. Theld
value of 2.4737, 2.7403, 2.5105, 2.7839 and 2.7#67@.gariepinus, O.niloticus, P.boveiM.rume and L.tidos
respectively compared to the mean valueba?.3954 indicates nearly isometric relationship wé®% of the
variation in body weight is being accounted forthg change in body length. While the valuesbadf 3.0433,
3.0833 and 3.0580 fBrannectens, T.guntheri and S.galilagespectively compared to the mean value of b of
2.3954 shows positive allometric growth which shalisproportionate relationship between weight aryth but
generally resulting in positive wellbeing of fishes

The confidence limit indicates that only the fidgticimal in the estimate dfis significant, hence the true valuelof
could as well as be 3.0, Similar result were olgdifior Chrysichthyswalkefi9] and Ethamolosafimbriatg20].
[21]obtained 2.85 and 3.0 values mfwhile [22] recorded values of between 2.5 to 3.44 for the fish studies
marine water bodies. According [23],values may range from 2.5 to 3.5, [24] also obthin&alues of 2.0 to 5.0
suggesting that the result of this study is valid.

The condition factor is an index reflecting intdrac between biotic and abiotic factors in the pblgical
conditions of fishes. It shows population’s welfaharing the various stages of the lifecycle [25heTcondition
factor were found to be between 0.3541 — 2.468bv#riation in K-value indicated that the fish pttion ranged
from immature to mature ones. This suggest diffeesrin their growth.[26The condition factor of otheéBagrids
such asChrysichthysfilamentosisom Oguta Lake has a range from 0.77-1.80[27] @hdysichthysnigrodigitatus

34
http://www.easletters.com/issues.html



Lawal, I. and Bichi, A. H. Entomol. Appl. Sci. Lett., 2014, 1 (3):32-35

in Epe Lagoon ranged from 0.15-0.79[11].[28] docuoted a K-value of 2.9 to 4.8 for mature freshwdisn and
suggested that the condition factor may vary anfistgof different species in different location.

CONCLUSION

The length-weight relationship shows negative a#ftin growth in all the fish studied excePt annectens, T.
guntheriand S. galilaea Also condition factor are lower than the valuegumented in tropical water bodies,
generally suggesting the fish are not living welinpared to other freshwater fishes.
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