Researcher 2013;5(6) http://www.sciencepub.net/researcher

Preliminary studies of the condition factors in five tropical fish species of a coastal state, Lagos Nigeria
Ajani, Gloria Ekaete

Nigeria Institute for Oceanography and Marine Research, Bar beach, Victoria Island, Lagos
olugee232000@yahoo.co.uk

Abstract: This study investigated the state of wellbeing of five tropical fish species using the condition factors as
the indices of measurement. Growth indices such as condition factor can be used to assess the influence of
environmental factors on fish populations and also to establish the taxonomic characters of the species. The current
investigation was undertaken to understand the relationship between fish length and weight using condition factor
which describes the physiological state of the species. Condition factors (k) were estimated for five tropical marine
fish species from fishing trawl that landed on Apapa jetty, in a coastal state Lagos Nigeria. The fish species are
Galeoides decatyles, Deprene Africana, Chlorocrumbrus chrysurus, Pomadysis jubelin and Cynoglosus
senegalensis with the following mean k values 1.59, 2.25, 0.65, 1.16 and 0.45 respectively. The condition factors
from these species varied slightly with the results from other studies however the value obtained from this study
showed that all species studied were in good condition from the mean condition values.
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1. Introduction

Fish is a cheap source of highly nutritive protein, it
also contain essential nutrients required by the body
(Sikoki and Otolotekure, 1999). Tropical and
subtropical fishes experience growth fluctuations due
to factors such as changes in physical and chemical
properties of the aquatic medium, environmental
changes, food completion, changes in food
composition (Adedeji and Araoye, 2005; Abowei and
Davies, 2009). Growth indices such as condition
factor can be used to assess the influence of
environmental factors on fish populations. Growth in
fish is in length as well as in bulk (king,1996).
Adedeji and Araoye, 2005 stated that growth is a
function of fish size, while Bake and Sadiku (2004)
described growth as change in absolute weight
(energy content) or length of fish. The relationship
between lengths and body weights are essential for
establishing the taxonomic characters of the species
(Pervin and Mortura, 2008). Fonseca et al 2006
reported that growth estimation and condition indices
were first used as measures of fish nutritional
condition, growth and overall fish health, and hence
for habitat quality for fish. Moreso, Vasconcelos et. al.
2009 stated that condition indices serves as a factor
that integrates environmental variability and allow for
assessment of fish health in a given habitat, by
considering how fish respond to abiotic and biotic
variables, food quality and availability and also
pollution. This indices is an organism — level
response, to factors such as nutritional status,
pathogen effects and toxic chemical exposure, causing
greater — than normal and less —than- normal weights
(Azmat et. al., 2007). The condition factors are used

as indicator of the well being of individual organism,
because it integrates many levels of the organizational
processes (Lizama et. al., 2002). Condition factor
decreases in length (Bakare, 1970; Fagade , 1979) and
also influences the reproductive cycle in fish
(Welcome, 1979). A number of studies on condition
factor of fish species include include works by
Siddique (1977), Fagade (1978, 1979, 1983), Dodzie
and Wangila (1980), Arawomo (1992) , Oni et al
(1983),Hart (1997), Alfred-Ockiya (2000), Abowei
and Hart (2007), Abowei and Davies (2009) and
Abowei (2010). Since the measurement of fish
condition are thought to be reliable indicators of the
energetic condition or energy reserves of fish, this
current investigation was undertaken to understand the
relationship between fish length and weight using
condition factor which describe the state of well being
and energy reserves of five subtropical fish species
from Lagos state, a coastal state in Nigeria. To
ascertain the growth condition of fish species
transported into the state through the Apapa jetty that
are being caught conservation purposes of these
species and also the paucity of the data on the
condition and the state of well being of some fishes in
tropical marine waters is scarcely documented (Samat
et al,, 2008). The present study is estimating the
condition indices of tropical fishes in the coastal
waters of Nigeria.

2. Materials and Methods

The fish species investigated from this study
were collected from Apapa jetty, in Lagos state
Nigeria. The fish samples collected for this study were
transported in ice-packed plastic containers and
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transported to the laboratory in the Department of
Biological Oceanography, Nigerian Institute for
Oceanography and marine Research, Ahmadu Bello
Way, Victoria Island, Lagos, for morphometric values
such as the total length, standard length and weight of
the species were determined as described by Nwadiaro
and Okorie (1985). The condition factor is the degree
of well-being or relative robustness of the fish is
expressed by coefficient of condition (also known as
factor or length weight factor). The condition factor
has an indicator to aquatic species (fish or shrimp)
welfare in their habitat (Gomiero and Braga, 2005). It
is represented by letter K; when species are measured
and weighed, as in the following equation. This ‘K’
value can be basically and directly interpreted as the
higher value, the better condition of fish.

K =100W/L?

Where

K= condition factor

W= the weight of fish in grams

L= the total length of fish in centimeters (Fulton,
1902)

Morphometric values which include Standard
length (SL) and Body weight (BWT); Standard length
(SL) was taken along the antero-posterior body axis,
from mouth tip to the mid-point of caudal fin origin.
The body weight (BWT) was measured using digital
top-loading electronic weighing balance and values
were in grams (g). Standard length (SL) was measured
in centimeters (cm).

For each species, the mean standard length
and weight as well as the standard error were
calculated for each species.

Table 1: Ranges and mean values of standard lengths and body weights of five subtropical fish species

Species Standard Length (cm) Body Weight (g)
Range Mean +SE Range Mean+ SE
Galeoides decatyles 11.00-14.1 12.76 (0.18) 10.42-23.86 17.52 (0.82)
Deprene africana 7.00-11.50 8.80 (0.26) 4.00-33.9 17.51 (2.01)
Chlorocrumbrus chrysurus 9.00-16.5 11.49 (0.36) 3.0-30.87 11.45 (1.46)
Pomadysis jubelin 13.0-14.3 13.72 (0.11) 26.5-33.18 30.15 (0.55)
Cynoglossus senegalensis 12.4-20.5 15.68 (0.57) 8.08-35.77 17.81 (2.16)

Table 2: Ranges and mean values of the condition factors of the sampled fish species

Species Condition factor 'K’
Range Mean+SE
Galeoides decatyles 0.63-2.92 1.59(0.08)
Deprene africana 1.17-3.29 2.25(0.54)
Chlorocrumbrus chrysurus 0.36-0.90 0.65(0.15)
Pomadysis jubelin 1.13-1.23 1.16(0.03)
Cynoglossus senegalensis 0.14-0.83 0.45 (0.21)

For each species, the mean standard length
and weight as well as the standard error were
calculated for each species. The data were subjected to
95% confidence level to determine the significance in
condition factor values among the species (Ogbeibu,
2005).

3. Results

The results for the lengths and body weights
of the five fishes examined were presented in table 1.
C. senegalensis had the highest values with standard
length range 12.4 — 20.5 cm with mean of 15.68+
0.57cm and a body weight range of 8.08 — 35.77 g
with mean of 17.81+ 2.16 g. P. jubelin was next with
standard length range of 13.0 — 14.30 cm with mean of
13.72 £ 0.11 cm and a body weight range of 26.5 —
33.18 g with mean of 30.15 + 0.55g. For G. decatyles
standard length range 11.0-14.0cm with the mean
12.76 £ 0.18cm and a body weight range 10.42 —

23.85 g with mean 17.52 +0.82g. C. chrysurus
followed with a standard length values were 9.0 —
16.50cm (range) and 11.49+ 0.36¢cm (mean), while the
body weight were 3.0 — 30.87g (range ) and 11.45 +
1.46g (mean) while D. africana has the least standard
length values of 7.0 -11.50cm (range) and 8.80
+0.26cm (mean), while the body weight were 4.0 -
33.9¢g (range) and 17.51 + 2.01g (mean). The values
for the condition factors obtained are presented in
Table 2; they are 1.59, 2.25, 0.65, 1.16, 0.45 for G.
decatyles, D. africana, C. chrysurus, P jubelin and C.
senegalensis respectively. For C. chrysurus (0.65) and
C. senegalensis (0.45), the values were less than 1
implying that these fishes were not in good state of
well-being within their habitat, but in G. decatyles
(1.59), D. africana (2.25) and P. jubelin (1.16), the
values were greater than 1 and this implied that they
were in good physiological state of well-being within
their habitat.
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Figure 1. Relationship between Body weight and
condition factor
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Figure 2. Relationship between standard length and
condition factor
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Figure 3. Relationship between mean body weight and
mean standard length

BD= Body weight, SL= Standard length, CF=
Condition factor, GD= Galeoides decatyles, DA=
Deprene Africana, CC= Chlorocrumbrus chrysurus,
PJ= Pomadysis jubelin and CS= Cynoglosus
senegalensis

4. Discussions

The sizes of C. senegalensis and P.jubelin
examined in this study were bigger than those of G.
decatyles, D. Africana and C. chrysurus which could
be observed from their higher standard length and
body weight values (Table 1). Sizes of C. senegalensis
obtained from this study is similar to that obtained
from works done by Ndome and Eteng, 2010. The
condition factors from these species varied slightly
with the results from other studies Ajayi (1982),
reported K= 0.77 — 0.81 for Clarotes filamentosus in
lake Oguta; Nwadiaro and Okorie (1985) obtained K =
0.49 — 1.48 in Andoni river; while Abowei (2009),
reported K = 1.00 for Cynoglossus senegalensis in
Nkoro river Niger delta. The value obtained from this
study showed that all species (Table 2) studied were in
good condition and below the recommended k value
range 2.9-4.8 as suitable for matured fish (Bagenal
and Fesch 1978). The body weight recorded did not
really have effect on the condition factor (Figl) of the
fish sampled, but relatively lower condition factors
were recorded (Fig 2) for relatively higher lengths of
fish while relatively higher condition factors were
recorded for relatively lower lengths of fish which is
similar to work done by Anene (2005) and Lizama et
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al (2002) and can be attributed to the resource
transferred to the gonads in the latter stages of the life
history of a fish. However, the body weight increases
as the standard length also increases (Fig 3).
According to Lagler (1956), it has been
found that the value of K is not constant for
individuals, species or populations but is subject to
wide variations for fish of average natural condition.
Generally, variations in the k values of these fish
species could be a reflection of the state of sexual
maturity, degree of nourishment, age of the fish and in
some species sex of the fish (Gomiero and Braga,
2005; Ndome and Muabe, 2009). Youson et al., 1993
suggested the influenced of certain extrinsic factors
such as changes in temperature and photoperiods on
fish condition though tropical fishes but those caught
from coastal waters in Nigeria may not experience any
great difference with respect to temperature and
photoperiods when compared to similar situation in
the high latitude marine waters that experience long
cold and warmer summers. However variables such as
total suspended solids, oxygen content and
macronutrients of the coastal waters could be
relatively high (Ntekim and Okon 1993).
Nutritionally, the condition factor reflects the
physiological state of the fish in relation to welfare
through accumulation of fats and gonadal
development (Le Cren, 1951). Some species show
highest k value during reproduction (Angelescu et al.,
1958). K also gives information when two populations
living in certain feeding, density, climate, and other
condition; when determining the period of gonadal
maturation; following up the degree of feeding
activity of species to verify whether it is making good
use of its feeding source (Weatherley, 1972). C.
senegalensis has the lowest k value and a lower k
value could be stages of gonadal development which
require resource transfer to the gonads during the
reproductive periods (Vazzoler, 1996). Condition
factor greater or equal to one is good (Wade, 1992).
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