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ABSTRACT
The study assessed the diversity . abundance and length-weight relationships of common fish species in International
Institute of Tropical Agriculture (1T A3 iake Fish specics were samipled for 24 months (January 1998 — December
1999} using a combination of multi-mesh experimental and commercial gill nets and long lines with different sizcs.
A total of 1875 specimens representing 16 different species were collected. Oreochromis niloticus (35.3%).
Sarotherodon galifaens (22 1% and / vtes mloticus (14.7°%) were the most abundant. Length-weight relationships

using Total length (TL). Standard length (SLy and Somatic weight (SW) indicated an allometric growth for

dominant fish spceies

() nifoticus was defined by lhc :u,rcssmn cquatmn 5

2917x - 3.041 and r° = 0.96. For S gali/ncux it was also

defined by the cquation v = 3 103y - 3468 r = 891 !uk for the third most abundant species. 7. niloticus the
regression equation was defined by v = 2927x - 36620 17 = 0.97. The rclationship was compared with specics

caught clsewhere 10 Nigena and Africa
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INTRODUCTION

Effectine  management of anyv  fisheny  requires
considerable  knowicdec  rogarding  population
parameters such as species diversity.  abundance.
kength-woight relaionshps and growth putierns of
the fish species mthe stock

Froese and Pauly £199%) repenied over 2000 different
fish species from both wepical and temperaic regions
of the world, winle the report of Ita ¢1993) on fish
specics diversity and abundince in somc lakes and
resersoirs i Nigers revealed @ mnge of (7 fish
species in Bakori resemoir #0104 fish specics in
Kamp loke. The hinle mformation on 1ITA lake
reported by lta (1978) showed thas it has supported
diversity of fish species m the past. which possibly
has change over the last twe and kalf decades.

The fengti-weight relzponship (LWR) is otherise
calied the growth mdex The need for length-wcight
refationship study e fish stock assessment include
aitlenlation of the fish's mverage welsht at a certain
fength class and the comersion of an equation of
growth i lcngth mio an cquation of growth. The
morphological comparison between populations of
the same species s also possibic using information
on  jeagth-weight relationship In addicon.
mathematical parmanciers of the relanonsihsp between
the fength and woight of fish gne mdispensable
mfermation ou the condiion factor of the fish stock.

This study was thercfore designed to determine
dnersity. abundance and length-weight relationships
of fish species in International Institute of Tropical
Agrniculture lake. Ibadan.

MATERIALS AND METHODS
Fish samples were collected monthly from Januar
1998 to December 1999 from HTA lake. Ibadan
using a graded flcet of seven experimental gill nets
cach micasuring 20m long and 3m deep with stretched
mesh sizes ranging between 38 imm and 139 7mm
The long-lines of five different hook sizes (6. 7. 8. Y
and 10) and commercial gill net of 1532:4mm mesh
size with 240m by 6m dimension were also used in
order to capture fish of various species and of
different sizes.
Fish species identification procedure was adapted
from the methods of Lowe Mc¢ Connell (1975) and
Holden and Reed (1978). Fish morphometrics such as
total length and standard length of individual tish
captured were taken in centimeter on a  [ish
measuring board.  Weight of cach fish gy was
clermined on a top loading weighing scale. Length-
weight relationship was calculated afier Ba-c;m aud
Tesch (1978) using the equation: W = al.".
The cquation was lincaralised- 1o dcxummc the
grouth pattern of cach specics.
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Log, W =Log a+blLog L
Where: W = body weight of fish ()

L = Standard lesigth of fish (cm)
a = constant b = exponcnt

RESULTS

Divesity. abundance and icngth-weight range of fish
species caught m the IITA lake. Ibadan between 1998
and 1999 1s presented in Table | A total of 1.875 fish
specimens were recorded Of these. 89 ™ were
caught with the expenimental net while the rest were
caught m the hooks and commercual uill net The
record of fish samples from all the fishing vears
combined revealed that O mloticus (35 3%0) was the
most abundamt followed by N gadftlacis (22 1°0) and
L. milfoncus (13.7°) B callipterus was the Icast
abundant with only onc sample recorded throughout
s study

The morphometnic paramcters reliting o the leneth
and weight of the fish species captured from HTA
lake m 1998 and 1999 differed considerably ( Table
1) Whercas the ratio between the mimum and

Table I Diversity. abundimee and lengath-w aighi ranee of fish spectes captured froni

and 1999

SRS 0 TEER.  Wilg)
Species  n Min Maxy
I niloncus 33 25 0 8O0
N, galdaes 1L 1o 2306 ¢
() miloficus GOt luo $00 0
). aureus io Sti ) 2400 0
! rendall 24 120 200 G
(. guenther: 3% o 80 ()
[ fasciatus E 243 25,00
[.. senegalernsis 73 IR GO0 O
A occidentalis 27 330 SN0 )
S nsties kol T
" gariepinus 10 170000 2640 0
P senegalus 3 150 0 270 )
(1. niloticus 32 S3000 6800 6
. odoe 20 25 4) 3500
[ niloticus 275 100 7600 0
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maximum weight of fishes caught was highest i /7
niloticus (1.346). this was lowest | ocerbooialis
(1:2). Similarly. the ratio between mimmum and
maximumn standard length was haghest in £/ 2 /omcas
(1:9 but lowest in H fasciams (11) and /. .
senegalensis (1:1). The length and weight therefore
varied considerably (Table 1) The length-weight
relationships for commen fish species canght from
the lake beiween Janmane 1998 and December 1999
arc presented m Table 2 while Table 3 showed
length-weight relanonships by sex for the dominant
fish  <pecies  Im addiion.  the fength-wcight
relationships for the meost abundant species were
represented m Figuse 1. ¢ arioncus was defined by
the regression cquation y = 2917\ - 304] and r -
(.90, For S galilaens 1t was also defined by the
cquation y = 3 103y - 3468 1 = 0,94 while for the
third most abumdamt specics. /..
regression equation was defined by
3602 =097

the
2 9%gn

Rulolic s

HTA fake m 199R

. TL(cam)y, . Shfem) = £
Min Max Min Max

IRl 73 FE e 108 7 P
87 430 Y 37.0

7.2 545 63 445

120 4X 3 Y 385

Y1) o s 7.0 I50

9 3 b3 Fis 3 B

100 120 S0 i

6l 9 s S 00

fu 3 774 43 620

150 275 23 23 A

60 0 733 330 630

S04 S0t 260 SO

620 1900 328 146.6

193 I8 O HRIN 34.0

93 1326 80 1139

TL = total length: SL = standard lengtli: Wi = weight: Max = maximum: Min = minimum
Zn = 1875 including only onc sample of Sarbus calliprerus



Table 2. Length-weight relationship (LWR) for common fish specics caught in lITA lake
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in 1998 and

1999
Species n Mean Mean a b . Level of
wt (g) SL(cm) Significanc
¢ -
Il niloticus S5 58184 77.9 -3.42 2.75 0.97 *®
N galilaeus 414 2268 151 -3 48 310 0.94 b
O miloticus 666 389.5 18.5 -3.04 2.92 0.96 *%
[ rendalli 24 384 9.5 -1 11 331 0.88 *%
O guentheri 54 192 8.3 -2.60 2.70 0.25 s
[ senegalensis 24 1876.7 58.0 345 2.90 0.84 L
1 occidentalis 27 1440 360.0 -2.77 2.75 0.90 &4
Nomvstus 236 66 .4 18 3 , -LIs 1.82 0.50 *®
(1. niloticus 52 3276.5 94 4 -3 25 3.29 0.79 *%
I odoe 20 182.5 232 -2.20 224 0.73 *E
il 275 15418 354 -3.00 2.93 0.97 ik
n - population size: Wt = weight/g: SI = standard Iength/cm: a = regression intercept:
b = regression exponent: -2 = cocfficient of determination. ** highly significant (p<0.01)
Table 3 Length-weight relationship by sex for dominant fish species in [ITA lake.
S‘pa ics  Sex " number Mean SL a b r2 Level of
signif-
SNUONE o _icance
N waliluens Female 160 3.38 1.86 -3.59 3.4 0.94 *ok
Male 254 1439 477 -3.39 3.07 0.94 E¥
() miloticus Female 204 16.18 680 -2.92 288 -~ 096 *¥
Male 402 17.07 6.39 -3.15 295 0.95 *¥
[ niloticus Fcmale 156 3139 95 -3.46 2.80 0.96 K
B 119 3442 1942 -3.92 3.01 0.98 *%
Wt =weightg. SL = standard length/cm. a = regression mntercept:
b regression exponent: (2 = cocfficient of determination: ** highly significant (p<0.01)
.
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Fig 1. Logarithm of standard length versus logarithm of weight of three
species of fish.

cand Fengih-1 cighi Kelationship of 1 isi Species
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DISCUSSION
The most dominamt species in terms of
abundance were O. miloticus. S galilaeus and /.
niloticus. The : m fish is often

described cither as 1
(b >or <3}

an incrcase I

length and w

From this s er
pattern of com HTA k
were  allomet c  FCEIession
coefficient (b ing 1.82 10 353
This allome 1 of growth obsenved
agreed with of Bagenal and Tesch
(1978) gbat allometric paticrn
rather tha For instance.
analysis @ relanonship of /
niloticus from African countrics
showed values 1 from 26 to 3.3 (Froese

and Pauly. 1998) In addition the allomciic
pattern of growth exiubited by common fish
species in 1ITA lake agreed with Fagade (1973%)
that reported b value of 295 for Tilapia
guineensis in Lekki lagoon. Arawomo (1982)
that recorded b value of 2.84 for € asfoticus in
“Opa reservoir. Ife. Nigeria and Froese and Pauly
(1998) that reported b values of 3 34 2.90 and
3.26 for samples of (. miloricus captured [rom
various water i Congo. Indonesia and
Philippines respectively. However. this finding
did not agree with Olatunde (1979} and Olatunde
(1983) who reported isometric growth pattern for
N mnstus in Lake Kainji and (faras lazera (C
gariepinus) from Zaria. Nigeria respectively.
This report also suggests that the specics
diversity of HITA lake and cisewhere in Nigeria
and Africa 1s not different significantly. The
study cstablished fish species diversity in HTA
lake with positive correlatior between weight
and length for the 3 most abundant fish species -
¢ niloticus (r = 0.96). 8. ealifaeus (r =094
and 7 niloticus (" = 0.97). The diversity of the
fish species in 11TA lake agreed with the report
of Sparre ¢/ af (198Y) that the tropical water
bodies are multi-species in nature. In addition.
fish catch in the commercial gill net. which
comprised mainly big size forage fish species (O.
atloticus, H. nitoticus. [ senegalensis and 4.
occidentalisy and few numberof big carnivores -
L. niloticus and (i, niloicus was an indication of
big fish biomass in the lake. t is therefore
suggested that monthly setting of commercial
a1l net should be adopted to supply fish to HITA
commuinty.

(eh

el Lengtii-1 cighin Relutionsbup of sl Species
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