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Abstract

The length-weight relationship and condition factor of Mudskipper (Periophthalmus barbarus) from Buguma Creek, Rivers
State, Nigeria, was carried out. Sampling was done fortnightly for a period of three months (March-May, 2018). The length-
weight regression statistics was done using Microsoft Excel Analysis Tool. The result obtained indicated that the physico-
chemical parameters were within the range favourable for the growth of fish, except in dissolved oxygen. The length-weight
relationship showed negative allometric growth, with b= 2.01. Moreover, P.barbarus had a low condition factor which ranged
between 0.89-1.41 in both male and female fish, which is an indication of the retarded growth of the species in this environment.
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1. Introduction

Gobiidae is one of the largest fish families, with more than
230 genera and 1600 species discovered and described
(Ahmed et al., 2011) Pl The primary habitat for goby is
marine environment, yet there are some species fully adapted
to freshwater environment (Chukwu and Deekae, 2010) B,
This species is highly adaptive to various types of habitats.
They live in the intertidal habitat of the mudflats and in
mangrove ecosystem. These fishes are uniquely adapted to a
completely amphibious lifestyle (Gracia et al., 2008) [,
They are quiet active when out of water feeding and
interacting with one another and defending their territories.
They have a range of peculiar behavioural and physiological
adaptations to an amphibious lifestyle. These include
anatomical and behavioural adaptations that allow them to
move effectively on land as well as in the water (Pauly and
Gayanilo, 1997) %21,

The length-weight relationship (LWR) has become one of the
most important standard analyses or assessment in fishery
biology studies. It shows population dynamics, growth
pattern and condition of a species (King, 1995) [, LWR data
can be used to estimate unknown weight for a given length in
yield assessment, estimate biomass and determine fish
condition (Deekae et al., 2010) P, It can also be applied to
determine the deviation of expected weight from accepted
weight-length standard for a certain fish species. This acts as
an indication of robustness, feeding state, maturity and
breeding of a species population (Ndimele et al., 2010) 21,
Condition factors calculated using LWR data functions as an
indicator that shows if the population is experiencing slow
growth rate due to environment factor such as disease and
high population density (Offem et al., 2008) 12?1, It is a known
fact that growth in fish is in length in addition to weight
(Abowei, 2009; Le Cren, 1951) I %1, However, Sarkar et al.
(2013 P71 depict growth in teleost fish as the adjustment in
total weight or length of fish under a specific interval of time,
while Pepple and Of or, (2011) *1as well as Schnieder et al.

(2000) 81 reviewed growth as a function of increase in fish
size. The study of growth patterns in fish has been based
majorly on length — weight relationships or association
between sizes and body length as a result of their relevance
in age and growth investigations.

Periophthalmus barbarus commonly called mudskipper is of
the gobiidae family. P. barbarus are uniquely adapted toa
completely amphibious lifestyle and live in the intertidal
habitat of the mudflats and in the mangrove ecosystem. P.
babarusis is of great economic value to the people of Buguma
City, Rivers State, Nigeria (Akinrotimi et al. 2009;
Akinrotimi et al. 2013) & 1. The species constitutes part of
the local delicacy hence, the exploitation and good market
value (Akinrotimi et al. 2015) B, Buguma creek, is suffering
frompollution due to the activities of illegal refineries that is
predominant in the area (Akinrotimi, 2011) [l The
establishment of the length-weight relationship and condition
factor therefore will give vital information on the wellbeing
of this fish in this creek and also be of great importance to
future researchers that may be interested this fish. The aim of
this study is to evaluate length weight relationship of
P.barbarus from Buguma creek, Rivers State.

2. Materials and Methods

2.1 Study Area

The Buguma Creek is located Southeast of the Niger Delta
between longitude 6° 47'E and 6° 59'E, and latitude 4° 31'N
and 4° 59'N in Asari-Toru Local Government Area of Rivers
State. The Buguma Creek system consists of the main creek
channel and associated interconnecting creeks, which
interconnect and surround Buguma and Ido communities
(Figurel).

2.2 Collection of Samples and Fish Sampling

Samples of P. papilio were collected from artisanal catches
landed by mudskipper fishers at Buguma city landing site.
Samples of P. papilio were taken fortnightly, beginning from
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March to May, 2018.

2.3 Length and Weight measurements

Two hundred (200) fish samples were measured and weighed
at each sampling. Weights were recorded to the nearest gram
and length to the nearest centimeter. The total length
(measured from the tip of the anterior most part of the snout
to the tip of the caudal fin) was taken using a measuring
board, and the weight of the fish were taken using a sensitive
weighing balance (Sartorious model H987, Hannah Products,
Portugal)to the nearest decimal place.
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Fig 1: Map of Rivers State Showing Buguma Creek, Sampling Site

2.4 ldentification of sex

Male and Female of P. Papilio were identified as described
by King %1, Each specimen was sexed by means of genital
papilla. The urogential papilla in the males is more pointed
whereas the females have more of a square shape to it and is
more tapered

2.5 Evaluation of Physico-chemical Parameters

During the study, the following water quality parameters
(temperature, hydrogen ion concentration (pH), dissolved
oxygen (DO), and salinity of the creek were monitored
monthly in situ apart from the dissolved oxygen
concentration. Water temperature measurement was taken
with mercury in glass thermometer (°C);hydrogen ion
concentration (pH) was measured with pH meter (Model HI
9812, Hannah Products, Portugal); salinity was measured
with a hand held Refractometer (Model RE 6783, Atago
Products, Portugal).Water samples for dissolved oxygen
concentration were collected and analysed in the laboratory
by Winkler method (APHA, 1998) I'],

2.6 Data Analysis

2.6.1 Length Weight Relationship

The length-weight relationship was determined using the
linear regression equation by Pauly 24, Linear regression was
incorporated into FISAT (FAO-ICLARM Stock Assessment
Tool).

LogioW=a+bLogioL

Where:

W= total wet weight of fish (g),
L=Total length (TL) of fish (cm),
a=constant (intercept),

b= the length exponent (slope),
LOgl()W: Y

LOgloL: X.

2.6.2 The Fulton Condition Factor (k)
The condition factor of fish was calculated using the formula
according to Hile &4,
K =W *100
L3
Where
K = Fulton condition factor
W= wet weight (g) of the fish
L = total length (cm) of the fish

3. Results

3.1 Physico- Chemical Parameters of Water in Buguma
Creek

The result of the physico-chemical analysis of water from
Buguma, creeks in the sampling months are presented in
Table 1. The results revealed that the values of dissolved
oxygen and salinity were significantly (p<0.05) higher in
March than other months. While other parameters recorded
in this study were within the same range.

3.2 Variations in Length and Weight of P.barbarus
Range of monthly variations in total length and weight of
sampled P.barbarusfrom Buguma creek varied between
months.A total of 630 fish specimen ofP.barbaruswere
measured for total length and weight from March to May
2018. (Table 2).The values of individual fish length and
weight in female fish were consistently higher than those of
males in all the sampling months (Figure 2).

3.3 Length-Weight Relationship

Length-weight relationship of male and femaleP.barbarus
from Buguma creek reflected negative allometric growth type
(Table 3). The length-weight relationships of P.barbarus
from Buguma creek presented in Table 3 indicate that the
95% confidence interval value of the exponent ‘b’ in the
relationship was 1.90 for the male fish and 2.03 for the
female. Analysis of both the males and females separately
and combined showed that all the species exhibited negative
allometric growth pattern. Their 'b' values were less than 3.
There was strong correlation between the length and the
weight of the species.

3.4 Condition Factor (K)

The mean condition factors (K) in bhoth sexes of
P.barbarusand the monthly condition factor for each sex are
presented in Table 3. There were differences in the condition
factors for the males and females as well as combined sexes
in this study. As shown in the table, the condition factor for
the male fish ranged from 0.85 and 1.01 while that of females
ranged from 0.99 to 1.81. The mean monthly condition
ranged between 0.89-1.41 in all the months of study (Table
4).

Table 1: Physico-chemical Parameters of Water in Buguma, Creek
during the Sampling Months (Mean + SD)

Sampling Months

Parameters March April May
Temperature (°C) 30.12 + 2.5629.97 + 1.98%29.99 + 2.08°
Dissolved Oxygen (mg/L)|5.89 +0.99° | 4.54 +0.88%|4.22 £ 0.98°
pH 6.42 +1.23%(6.33+1.27|6.52+£1.04*°
Salinity (%o) 14.88 +2.9810.08 + 1.04310.01 + 1.05"

Means in the same roll with different superscripts are significantly

different (p<0.05)
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Table 2: Range of total length and weight of sampled P.barbarus
from Buguma creek.

Table 3: Regression statistics for length-weight relationship
parameters of male and female P. barbarus from Buguma creek

Month| Total length(cm) | Weight(g) | Population size(n) Sex a b r r’ Growth type
March 5.00 - 12.00 1.20 - 17.50 200 Male | -039 | 1.9 | 0.94 | 0.88 Negat!ve AIIometr!c
April | 550-1250 | 2.00-15.20 200 Female | -0.54 | 2.03 | 0.94 | 0.89 | Negative Allometric
a = correlation constant b = regression coefficient or length
May 5.50 - 14.40 1.10-17.30 230 exponent, r = correlation coefficient, 2= square of correlation
coefficient.
Table 4: Monthly condition factor of male and female P. barbarus from Buguma creek.
Sampling month Male Female Mean
March 0.85 1.05 0.95
April 0.79 0.99 0.89
May 1.01 181 141
14 - OMale @Female 14 - OMale @Female
z 12 1 12 4
5 10 4 10 4
bt —_—
= 8 CEE
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£ 6 E 6 -
= 4. S 4 -
:=
2 2 1
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March April May March April May
Sampling Months Sampling Months
Fig 2: Variations in Length (cm) and weight (g) of Male and Female P. papillio from Buguma Creek
4. Discussion 4.2 Condition Factor

4.1 Length/Weight Relationship

The differences in weight as observed in this study could be
due to individual condition factor which is the wellbeing and
degree of fatness of an (Pauly, 1983; Pauly, 1984) 24 %1, |t
could be linked with season and environmental conditions.
The "b” value in the females was higher than that of the males.
This agrees with the report of Chukwu and Deekae ! in the
same species sampled in Elechi creek, Niger Delta. This
indicated negative allometric growth which is agrees with the
observation of the present study. The “b" values of this study
revealed that the P. Barbarus exhibited negative allometric
growth. According to Kulbicki et al. 1, when the "o value
is less than 3, the fish has a negative allometric growth but
when it is greater than 3, it has a positive allometric growth
and when it is equal to 3, the fish has isometric growth. The
result indicates that the fish exhibited a negative allometric
growth pattern which means that the length and body weight
of the fish did not grow in the same proportion, i.e. the fish
grew faster in weight than in length.

The values of “b” obtained in this study is supported by
studies of King (2007) (41 that reported “b” value of 1.03 for
combined sexes of P,barbarusfrom Cross River estuary, but
differs from that of Koutrakis and Isikliras, (2003) [61in some
species of mudskipper sampled from Greece estuary. Such
differences in “b” values can be ascribed to one or a
combination of factors including differences in the number of
specimens examined, area and season effects and distinctions
in the observed length ranges of the specimens caught, to
which duration of sample collection can be added as well
(Mir et al., 2012) 21,

The condition factors obtained were relatively lower when
compared to the values documented by Kumolu- Johnson and
Ndimele 18 for P. barbarus in Ologe lagoon, Lagos State.
The present lower K values might be attributed to lack of food
and poor environmental conditions. According to (Deekae et
al.2010) P! several factors affect the condition factor of
fishes. They range from feeding, spawning, food nutrient
composition and fat accumulation. The variations of
condition factor (K) in fish according to King (1997) 3 may
be due to food abundance, adaptation to the environment and
gonadal development. It could also be attributed to a
combination of the difference in the number of species, size
of species, geographical location and season (Viveen et al.,
1986) 2. Length weight relationship is influenced by many
factors related to population, variability, sampling and
estimation method. Sampling related factor includes sample
size, length distribution in the sample, and type of length
measurement while nutritional conditions account for
intrinsic biological variability (Pepple and Offor, 2011) 6],
The overall mean condition factor obtained in this study
varied slightly with results from other studies in Niger Delta.
This difference may be as a result of changes that might have
occurred over time such as seasonal change, degradation
caused by oil explorative activities in the area. Some other
causes like loss of aquatic vegetation can also bring about
change in the well-being of fish as noted by Offem et al.
(2008) 221, The condition factor recorded in this work also
agrees with what other authors recorded in the lower New
Calabar River, Chukwu and Deekae, (2010) ! reported the
condition factor of mudskipper (Periophthalamus
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barbarous) to be 1.214 for matured male and females. The
recorded water quality parameters were within the acceptable
range for fish production (Makinde et al. 2015) %, As the
water variables were favourable for the growth of this species
in this creek.

5. Conclusion and Recommendations

The variation in the condition factor and parameters of the
length - weight of P.barbarus may be as a result of the
differences in stage of maturity, sex, state of stomach
fullness; differences in stock population, different growth
rates at different stages of development. However, since the
Fulton condition factor (K) reveals the well-being of fish
species, Buguma Creek appears not to be toofavourable for
the growth of P.barbarus.Measures should be taken to reduce
impact of pollution on the water, so as to reduce fish mortality
and improve the well-being of this specie in Buguma creek.
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