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ABSTRACT
This study aimed at analyzing the length-weight relationship and the condition factor of Periophthalamus barbarus originating from Iko estuary, Niger Delta Region, Nigeria. This study was conducted for six months, from December, 2021 to May, 2022. It employed a purposive Sampling technique. The sampling of P. barbarus was carried out using locally fabricated traps and manual capturing. 180 Fish of P. barbarus were captured during the study. The length size of males ranged from 2.50 – 14.70cm and weight range from 2.50-25.3g, while the length of females ranged from 6. 50 - 14. 20cm and weight ranged from 2.10-23.60g. The result indicated that the length- weight relationship of P. barbarus males attained W=0.0115L2.5655, while females attained W=0.0245L2.642. The length and weight relationship P. barbarus indicated negative allometric for both sexes (b<3). The condition factor value of P. barbarus for males and females ranged from 0.799 to 1.043 and 0.815 to 1.019 respectively.
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1.0 Introduction:
The family Oxudercidae and subfamily oxudercinae is that of the Periophthalamus barbarus, commonly called mudskipper (Akinrotimi et al., 2019; Bidawi, et al., 2017). It is adapted to two varied habitats, that is aquatic and terrestrial (Akinrotimi et al; 2013), its existence extends to estuary region and subtidal region (Abiaobo et al; 2021). The presence of mangrove forest is most preferred by this species and occupies a dual position as primary and secondary consumers in the food chain in the coastal aquatic ecological system (Polgar and Lim, 2011; Elviania and Sunami 2018).
The various importance of Mudskipper fish has been employed for various benefits, which include medical values (Ravi and Rajagopal, 2009); induce energy at consumption for expectant mothers (Purwaningsin et al., 2013), economic exchange and raw materials for animal and fish food (Muhtadi et al., 2016). 
The benefits of Mudskipper at Iko estuary are very high, as different species were observed at the local fisher base, as it constitutes part of the local delicacy and its harvesting prompt food market value. However, there is dearth of information and research with respect to the growth patterns and condition factor of Mudskipper in Iko estuary, Niger Delta Region, Nigeria
The growth pattern and condition factor of fish is established through the measurement of its length and weight (Lanzoni et al., 2018, Philips, 2019 and Amin and Sabrah, 2019; Abiaobo and Udo, 2017). Study on the length-weight relationship of fish is of great essence in the design of fisheries stock assessment and its management. Therefore, this study is geared at examining the length-weight relationship and conditions factor of P. barbarus found in Iko estuary, Niger Delta Region Nigeria. 

2.0 MATERIALS AND METHODS
2.1 Study Area
The sampling of P. barbarus was carried out at Iko estuary, Niger Delta Region. The estuary is located between latitude 4030ʹ and 40.45ʹN and longitude 7035 and 70. 40ʹE (Fig.1). The sampling was done for six months from December, 2021 to May, 2022.
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Fig. 1:	Map of Eastern Obolo showing Iko River Estuary



2.2 Collection of Specimens
The sampling method employed was purposive low tide sampling technique. The sampling of P. barbarus (plate 1), was done at low tide using two means; the first was the used of traps crafted by the local fishers and installed in the nest, so as to trap any fish animal, then the desired species identified and selected. The second was carried out manually and aided by local fishers who have the technical know-how on capturing of P. barbarus. Furthermore, P. barbarus samples were transported to Zoological laboratory, Akwa Ibom State University for analysis.
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Plate 1: Specimens of P. barbarus from Iko River Estuary 







2.3 Measurement of Specimens / Data Analysis
 The measurement of the length-weight relationship of P. barbarus was done separately between the males and females’ species and this was aimed at determining the growth pattern of P. barbarus, based on the following equations (Weatherly, 1972):
W=aLb	……………………… (1)
Where L = total length (TL) of fish in (cm)
W= weight of fish in (g) 		
a = constant (intercept)
b = the length exponent (slope)
[bookmark: _Hlk202525405]One of the main features of fish growth pattern is the Fulton (k) condition factor. This shows the State of physical Capacity for fish survival and reproduction (Effendie, 2002). The coefficient of the Fulton (K) condition factor was determined using the following formula (Okgerman, 2005)
K = WX100/ L3	……………………… (2)
Where 	K = condition factor
		W = Weight (g)
L = Total length (cm)
3 = Coefficient.
The condition factor values in the range of 0-2 indicate that body of the fish is less flat and the range of 3-4 indicates the body of the fish lightly flat (Effendie,2002)


3.0 Results and Discussion
3.1 Length-weight Relationship of P. barbarus
During the study, captured P. barbarus included 180 fish consisting of 104 males and 76 females. The fish total length size of males P. barbarus ranged from 2.5-14. 70cm and females ranged from 6.50-14.20cm. The fish total weight size of males of P. barbarus ranged from 2. 50-25.30g and females ranged from 2.10-23.60g (Table 1). The monthly size distribution of P. barbarus is shown in (Fig.2). The difference in the morphometrical parameters of the captured fish is natural and could be linked to period of sampling and other factors (Akpan, 2013). 
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          Fig. 2: Monthly size distribution of P. barbarus in the study area











Table I:	Fish total length, fish weight and length - weight relationship parameter of P. barbarus in Iko Estuary 
	Sex
	No. of fish
	Total Length
	(cm)
	Weight   (g)
	Length
a
	Weight
b
	Relationship R2

	
	
	Min
	Max
	Min
	Max
	
	
	

	Male 
	104
	2.50
	14.70
	2.50
	25.3
	0.0115
	2.5655
	0.9585

	Female 
	76
	6.50
	14.20
	2.10
	23.60
	0.0245
	2.642
	0.9204

	Combined sex 
	180
	
	
	
	
	0.0119
	2.597
	0.9143



The length-weight relationship in fish is very essential in fishery assessment (Obasohan et al., 2012, Sunarmi et al., 2019, Abowei et al., 2019). Table 1, showed the result of the analysis regarding fish total length, fish weight and parameters of fish - length relationship. On the basis of the results, the length - weight relationship of male P. barbarus is W=0.0115L2.5055 (Fig.3) and that of female is W = 0.0245L.2.642 (Fig.4) The b values (b = 2. 5655 and b = 2.642) attained b<3, which means that the growth pattern of both sexes is negative allometric.
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Fig. 3: Length-Weight graph of male P. barbarous
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Fig 4: Length-Weight graph of female P. barbarus
The study revealed that combined sexes of P. barbarus captured exhibited negative allometric growth pattern with regression analyses exponent b value less than 3, indicating a high degree of positive correlation (Fig.5). The correlation coefficients (R2) of the fishes ranged between 0.9204 – 0.9586 indicating a high degree of positive correlation between their standard lengths and body weights (Table 1). The results showed that the body weights of fishes were observed to increase with increase in body length, however the rate of increase in weight was less than the rate of increase in length.
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Fig. 5: Length-Weight graph of combined sex for P. barbarus
With reference to the study of Adeyemi et al., 2009, negative allometric growth pattern in fish implied that the weight increases at a lesser rate than the cube of the body length. Similar report of negative allometric growth pattern in many fishes have been reported (Bidawi et al., 2017, Mahadevan et al., 2017, Dewiyanti et al., 2022).
The body length and weight of fish throughout its life cycle are very impactful on the growth value of fish species, such that the factors affecting the duo (length and weight) could positively or negatively affect its growth pattern (Abiaobo and Udo, 2017). Various factors affect fish growth, which include natural factors and anthropogenic factors (King, 1996). The variation in feeding and biosynthetic processes in the aquatic habitat could result in changes in the weight of fish (Merestsky et al., 2000). 

3.2 The Condition Factor of P. Barbarus
Condition factors are tailored to assess the general wellbeing of fish (Blackwell et al., 2000, Abowei 2009, Obasohan et al., 2012). The reflection of morphological parameters of the body fat content and growth rate are embodied in the condition factor (Froese 2006, Stevenson and woods, 2006). Table 2 represents the analysis result of the condition factor of P. barbarus in Iko estuary. The results showed that the condition factor of male and female P. barbarus was not the same, ranging between 0.799 to 1.043 and 0.815 to 1.019 respectively. The obtained values of condition factor of P. barbarus indicate that the body of the fish is less flat. The values of condition factor which range from 0-2 indicate that the body of the fish were less flat and the values of condition factor of fish that range from 3 to 4 showed that the body of the fish was slightly flattened. It could be explained that the condition factor of both sexes was not significantly different. 

Table 2: Condition factor of P. barbarus
	Sex
	No. of fish
	Condition Factor (k)
	Mean 

	
	
	Min
	Max
	

	Male 
	104
	0.799
	1.043
	0.853

	Female 
	76
	0.815
	1.019
	0.842



The condition factor is an important tool for the assessment of fish biology, mainly when the species lies at the base by the higher food web. (Diaz et al., 2000). The greater the value of condition factor, the greater the match between the fish species and the aquatic environment. However, this result indicates that the male mean condition factor of P. barbarus was greater than that of female P. barbarus. This result agrees favourably with the findings of (Rahardjo and Simanjuntak, 2008).  The observed variation in the condition factor could be attributed to the release of eggs and reproduction process in the females, hence the low values of condition factors recorded during the study. Similar results of males having higher condition factor than females were earlier reported by (Sunarni et al., 2019). The low values of condition factors recorded in the females was noted to be relatively higher when the gonads are filled and attain their peak before spawning takes place. However, condition factor may differ due to season and location of capture, gender, gonadal maturity level and mostly preponderance of nutritional materials and physico-chemical conditions of the aquatic habitat (King, 1995; Udo, 2002a). The presence and density of predators are also likely factors that may impact on condition factors (Murphy et al., 1991 and Blackwell et al., 2000).


4.0 Conclusion
	This study expounds the differences in length –weight relationship of male and female P. barbarus. On the basis of the length-weight relationship of P. barbarus, it was noted that the growth pattern of both sexes was negative allometric and the condition factor of the male were higher than the female. The disparity in the pattern of growth and condition factors may be influenced by numerous factors namely, differences in nutritional materials, breeding phase of female fish, level of fish movement and other physico-chemical conditions of the aquatic environment.
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