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ABSTRACT

The Length-Weight relationship of some fish species from Oramiri-Ukwa River, was
studied from January to December, 2014. The slope (b) values obtained in the nine species
ranged from 1.830 to 5.670 with most of the fishes indicating a negative allometric growth
pattern except for Papyrocranus afer, with b value of 3.04, thus showing a positive isometric
growth pattern. The following fish species showed a high degree of positive correlation at
(P > 0.05); Ctenopoma kingselyae, Alestes imberi, Channa obscura, Oreochromis niloticus,
Tilapia mariae, Tilapia zillii, Synodontis omais, and Papyrocranus afer. Chrysichthys auratus
did not show this positive correlation. The condition factor (K) of the fish species ranged from
0.99 to 4.54, indicating that most of the fish were in good condition except for Chrysichthys
auratus with 0.99.

ZUSAMMENFASSUNG: Die Lange-Gewicht-Beziehung einiger Fischarten in einem
Regenwald Fluss in Stdost Nigeria.

Das L&nge-Gewicht-Verhaltnis einiger Fischarten im Oramiri-Ukwa Fluss wurde von
Januar bis Dezember 2014 untersucht. Die Gefélle (b)-Werte, die bei neun Arten festgestellt
wurden, schwankten von 1.830 bis zu 5.670, wobei die meisten Fische ein negatives
allometrisches Wachstumsmuster zeigten, mit Ausnahme von Papyrocranus afer, mit einem b-
Wert von 3,04, somit ein positives isometrisches Wachstumsmuster aufwies. Die folgenden
Fischarten zeigten einen hohen Grad einer positiven at-Korrelation (P > 0,05) und zwar
Ctenopoma kingselyae, Alestes imberi, Channa obscura, Oreochromis niloticus, Tilapia
mariae, Tilapia zillii, Synodontis omais und Papyrocranus afer, mit Ausnahme von
Chrysichthys auratus. Der Zustandsfaktor (K) der Fischarten bewegte sich zwischen 0,99 und
4,54 und zeigte damit, dass die meisten Fische ein gutes Wohlbefinden aufwiesen, mit
Ausnahme von Chrysichthys auratus mit einem Wert von 0,99.

REZUMAT: Relatia dintre lungimea si greutatea unor specii de pesti din padurea
tropicala, in sud-estul Nigeriei.

Relatia lungime-greutate pentru unele specii de pesti din raul Oramiri-Ukwa a fost
studiata in intervalul ianuarie-decembrie 2014. Valorile pantei b n cazul a noua specii au
variat Intre 1,830 si 5,670, iar majoritatea pestilor au indicat un model de crestere alometrica
negativ cu exceptia specie Papyrocranus afer cu o valoare b de 3,04, deci un model de crestere
isometrica pozitiv. Urmatoarele specii de pesti au inregistrat un grad inalt de corelatie pozitiva
la (P > 0,05); Ctenopoma kingselyae, Alestes imberi, Channa obscura, Oreochromis niloticus,
Tilapia mariae, Tilapia zillii, Synodontis omais si Papyrocranus afer, exceptie facand
Chrysichthys auratus. Factorul de conditie (K) al speciilor de pesti a inregistrat valori cuprinse
intre 0,99 si 4,54, ceea ce aratd ca majoritatea pestilor se aflau in conditii de viatd bune cu
exceptia specie Chrysichthys auratus, care a inregistrat valoarea 0,99.
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INTRODUCTION

Fish play an important role in the development of a nation. Apart from being one of
the cheapest sources of highly nutrient protein, they also contain other essential nutrients
required by the body (Sikoki and Otobotekere, 1999). The degradation of aquatic life and
ecosystems in many parts of the world can lead to low fish composition which gives rise to
insufficient fish product supply in the commercial market, thereby causing an increase in price
of the limited supply in the commercial market. The relationship between length and weight
can be used to assess the well-being of individual and to determine possible differences
between separate unit stocks of the same species (King, 2007). In addition, length-weight
relationships are also important in fisheries management for growth comparative studies
(Moutopoulos and Stergiou, 2002).

Pauly (1993) stated that length-weight relationship (LWR) provides valuable
information on the habitat where the fish live, while Kulbicki et al. (2005) stressed the
importance of LWR in modelling aquatic ecosystems. For proper exploitation and management
of the population of fish species, the length-weight relationship is very important (Anene,
2005).

The condition factor, which is referred to as the wellbeing of fish, is also a useful
index for monitoring the feeding intensity, age, and growth rates in fish (Oni et al., 1983). The
study was designed to provide basic scientific information on the length-weight relationship of
some fish species in a tropical rain forest river in Southeast Nigeria.

MATERIAL AND METHODS

The study area was the Orammiri-Ukwa River (Fig. 1) located at Azaraegbulu,
Emekuku in Owerri North Local Government Area of Imo State, southeast Nigeria at
approximately latitude 5°30° N and longitude 7°19” E. Oramiri-Ukwa is a typical rain forest
river. On both sides of the main river channel are large fringes of heavily forested swamps
dominated by the raffia palm. The river flows from a highland in Okigwe and joins the Mbaa
River to flow through Okahia Ezihe in Isiala Mbano Local Government Area, through Opara-
nadim in Mbaise to Onu-ngara Avuvu in lkeduru Local Government Area of Imo-State,
Nigeria.

Oramiri-Ukwa flows southward for about 5.8 km before discharging into Otamiri
River and the Nworie River, both are tributaries of the larger Imo River which drains into the
Atlantic Ocean, south-east Nigeria. The climate of the area is characterized by two distinct
seasons; the dry (November-March), and rainy seasons (April to October). The River is the
main source of water supply to the towns and villages through which it flows, especially
during the dry season.

Three sampling stations (S; — Emekuku, S, — Avuvu, and S; — Amakohia) were
established along the main course of the river. Fish species were collected bi-monthly for 12
consecutive months (January to December, 2014) from the three sampling stations with the
assistance of local artisanal fishers using different types of nets namely gill nets, cast nets,
hook and line, local traps, and bag nets. The sampling sites were also generally accessible
throughout the year and shallow in depth, with surface to bottom transparency along sandy
areas. Water lilly (Nymphaea ssp.) and floating filamentous plants were common.

The length-weight relationship of identified fish species were estimated using the
equation:
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W=aL’ (Le Cren, 1951) ....oovvivveeeieeeeeeeeeeeceseeenee e e e (1)
where

W = Weight of fish (g)

L = Standard Length of fish (cm)

a =Y — Intercept or the Initial growth index

b = Slope or the growth coefficient or an exponent
The values of constants “a” and “b” were estimated after logarithmic transformation of Equ.
(1) Using Least square Linear regression (Zar, 1984).

The condition factor was calculated using the formula:

K=100 W (Pauly, 1993)... ...ttt e et e e e e et e e et e e e ee e 2
where 1.3

K = Condition factor

L = Standard Length (cm)

W = Weight (g)
Statistical evaluations of the variations observed in the different species were assessed
using the SPSS (1999).
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Figure 1. Map showing the location of Oramiri-Ukwa River
in Imo State and sampling stations.

Fishes were collected from the different sample stations during the study period.
Immediately after collection, photographs were taken prior to preservation since formalin
decolorizes the fish on long preservation. Fishes were fixed in 4% formalin solution in separate
bottles and brought to the laboratory. Fish identifications were carried out with the aid of
Boulenger (1916), Talwar and Jhingran (1991), and Fishbase database (Froese and Pauly,
2010). The Total Length (TL) and Standard Length (SL) were measured in centimetre (cm),
and the Body Weights (BW) were measured in grams (g). The Total Length (TL) of each fish
was taken from the tip of the snout (mouth closed) to the extended tip of the caudal fin using a
meter rule. The 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 (BW) was measured using a
digital top-loading electronic weighing balance (Fafioye and Oluajo, 2005).
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RESULTS AND DISCUSSION
The species, number of specimens, length-weight relationship parameters a and b,
Correlation Coefficient (r), condition factor, mean length of fish species, mean weight of fish
species and growth type (allometric or isometric) are presented in table 1.

Table 1. Length-weight relationship parameters and condition factor of some fishes
from Oramiri-Ukwa River.

Standard Length Body weight Regression | Regression
Species No. (SL) (CM) (BW) () Coefficient | Coefficient
Range | Mean | Range | Mean a b a b
Anabantidae
Ctenopoma 8.90- 056+ | 17.05- | 332+% 5.67
kingsleyae 1 1320 | 027 | e600 | 282 | 10| o |0908] 269
(Gunther, 1896)
Bagridae
Chrysichthys 13.50- | 16.89+ | 36.01- | 6151+ 2.53
?gratufs% . 4 | 2000 | 145 | 7690 | 837 | 040 | g | 0188 ) 099
geoffery St.
Hilary, 1808)
Characidae 7.30 8.44+ | 13.00 14.6 + 1.83
Alesters imberi 5 9.50 034 16.10 055 | ~104 | 7,7 | 0944 | 251
(Peters, 1852)
Channidae
Channa obscura 14.70- | 19.29+ | 98.10- | 121.54 2.00
(Myers and ! 24.50 1.25 13504 | +484 | 14| o | 0950 193
Shaporador, 1932)
Cichlidae
Oreochromis 10.01- | 14.93+ | 40.21- | 8257z 4.61
niloticus 21 22.00 0.76 182.30 1159 | ~130 | 5 | 0939 | 237
(Linne, 1758)
Tilapia mariae 10.00- | 11.76+ | 38.00- | 77.76% 5.02
(Boulenger, 1899) 60 15.80 0.17 154.00 3.34 - 347 6 6.600 | 4.54
Tilapia zillii 10.40- | 11.89+ | 23.00- | 30.93+ 4.80
(Gervais, 1848) 20| 1360 | 019 | 4908 | 194 | 080 | 4 | 21851 197
Mochokidae 18.40 19.6+ | 109.20- | 118.18 2.00
?ém(tjomﬁa gga's 4| 2050 | 039 | 1220 | 264 | 12| 2
unter,
Notopteridae 9.80 1361+ | 30.80- | 51.33+ 3.04
(Pépy;?craln;g;;fer 28 | 26.00 072 | 20700 | 652 | "% | 0
unther,
Total 168
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The study also showed that all the fish investigated exhibited negative allometric
growth patterns with regression analyses exponents’ b values less, or more than three, except
for Papyrocranus afer, which exhibited a positive isometric growth pattern with exponent (b)
value of 3.04. This is similar to the result of all fish species exhibiting negative allometric
growth pattern reported by Obasohan et al. (2012). The following correlation coefficient (r)
value 0.908, 0.950, 0.939, 0.9751, 2.185 and 6.600 at P > 0.05 indicated high degree of
positive correlation between the standard lengths and body weights. Negative allometric was
also reported for Parachanna obsura from Igwu and Itu Rivers wetlands, Nigeria (Bolaji et al.,
2011). According to Adeyemi et al. (2009), negative allometric growth pattern in fish implied
that the weight increased at a lesser rate than the cube of the body length. King (1996) reported
similar negative allometric growth pattern in many fish in the Nigerian fresh waters. However,
unlike the result in this study, isometric growth patterns were reported for Mormyrus delicious
and Gnathonemus tamandua from Oramiri-Ukwa River (Nlewadim and Adaka, 2011). The
differences in the results of these studies could be attributed to the age, sex, fecundity of the
fishes, sampling methods, and sampling sizes as well as the prevailing ecological conditions in
the water body at different times. The result of the study also shed light on the state of well-
being of the fish examined. The value of the condition factor for Chrysichythys auratus was
less than one; this implies a bad state or well-being, while the rest were more than one,
implying a good state of well-being in the river. A different result was reported by Obasohan et
al. (2012) where two out of five fish species condition factor were below one, and the
remaining were above one. However, many factors such as sex, age, state of maturity, size
state of stomach, illness, sampling methods, sample sizes and environmental condition affects
fish condition and parameters of length-weight relationships in fish (Ama-Abasi, 2007; Yem et
al., 2007; Adeyemi et al., 2009).

CONCLUSIONS

A comprehensive report on the species of fishes in this river should be carried out to
know the actual population of fish species in the river.

Continuous evaluation should be constantly carried-out on the river and its resources to
know its state at all time for proper management and control.

Fisheries activities should be encouraged in and around this river, especially on a
commercial level, which will employ more local people living around the river.
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