
185 

 

P-ISSN: 2305-6622; E-ISSN: 2306-3599 

International Journal of Agriculture  
and Biosciences 
www.ijagbio.com; editor@ijagbio.com 

Research Article 
 

Patterns of Growth and the Degree of Correlation between Length and Weights 
of Cichlid Fishes in Two Aquatic Environments in Imo State, Nigeria 
 
Ezeafulukwe CF1,  Njoku DC1, Anyanwu CN1, Amadi-Eke AS1, Nwaka DE1, Opara AC1, Ekeledo 
CB2, Adaka GS1,  Madu HC3 and Agorua UN3 
 

1Department of Fisheries and Aquaculture Technology, Federal University of Technology Owerri, Imo State, Nigeria; 
2Department of Fisheries Technology, Federal Polytechnic Nekede, Owerri, Nigeria 
3Department of Fisheries and Marine Technology, Imo State Polytechnic Umuagwo, Nigeria 
*Corresponding author: emmaocy@yahoo.com 
 

Article History: Received: July 13, 2015 Revised: August 26, 2015 Accepted: September 09, 2015 
 
ABSTRACT 
 

Patterns of growth for fishes from the pond for Tilapia Zilli were 2.750, Hemichromisfasciatus (2.450) and 
Oreochromisni loticus (3.020). Oreochromisni loticus exhibited isometric growth rate (3.020) while Tilapia Zilli and 
Hemichromis fasciatus exhibited allometric growth pattern. The growth patterns were true for species caught from the 
river with as follows: Tilapia ’Zilli (2.350), Hemichromis fasciatus (2.850) and Oreochromisni loticus (3.00). The 
results of the correlation coefficient (r) showed that in all the pond fish, lengths were positively but insignificantly 
correlated with weight (Tilapia Zilli  r = 0.20. Hemichromis fasciatus, r = 28) except Oreochromisni loticus in which 
lengths and weights were positively and significantly correlated (r = 1.00). For fishes from the river, the growth 
followed the same pattern as in those from the pond. For Tilapia Zilli, b = 2.350, Hemichromis fasciatus (b = 2.850) 
and Oreochromisni loticus, (b =3.00). Whereas Tilapia Zilli and Hemichromis fasciatus exhibited allometric growth 
rate, from the pond, condition Oreochromisni loticus exhibited isometric growth pattern (b = 3.00). However, the 
lengths of fishes from the river were positively and significantly correlated. For Tilapia Zilli (r = 0.40) were however, 
positively, but insignificantly correlated. For fishes sampled from the pond, condition factor K for Tilapia Zilli, was 
1.150.  Hemichromis fasciatus (1.06) and Oreochromisni loticus (1.50) For fishes from the river, condition factor K 
for Tilapia Zilli, was (1.20), Hemichromis fasciatus (1.40) and Oreochromisni loticus (1.48).  
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INTRODUCTION 

 
Fish plays an important role in the development of a 

nation. Apart from being a cheap source of highly 
nutritive protein, t also contains other essential nutrients 
required by the body (Ahmed, 1997; Anene, 2005). Fishes 
are highly important in the development of Nigeria both 
economically and health wise as source of protein with 
low cholesterol level in the diets of many Nigerians. 

Fish is a high quality food. Its content of protein 
matter is important and is rich in vitamins and contains 
variable quantities of fat, calcium, phosphorus and other 
nutrient. These nutrients are  

necessary to human health as well as growth during 
which the needs are two to four times higher than those of 

ordinary substance (Bala et al.,1996). Protein shortage is a 
major feature inthe diets of developing countries than 
sources of calories (energy) foods. This constituted the 
problems of malnutrition and pronounced spread of 
human diseases. 

Nigeria among one of the developing countries of the 
sub-Saharan African is facing a serious decline in the 
production and distribution of prodigious food items to 
meet the nutrition needs of the teeming population. 
Delgado and MeKenna (1997) observed that 23% of the 
population of developing countries marked economics 
consume 20% below the level of food intake required to 
date. 

From the 1970, Nigeria has witnessed a considerable 
gap in the supply/demand brought about by a high
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population growth of about 3.5 per annum. This problem 
is attributed to rapid urbanization, low per capita income, 
poor storage, inadequate transportation and marketing 
facilities as well as poor attitude to agriculture (ICLARM, 
1997). 

Therefore it has become imperative that many 
sources of protein are sought. The shortages of proteins 
in-take of food among consumers necessitate importation 
of some basic food items such as Milk, stock fish, meat to 
obviate an impending food crisis. (Wreca, 1994).This has 
adversely affected our foreign reserve, yet it has yielded 
little result. Even the embargo placed on importation of 
some basic food items to conserve foreign exchange 
carryings has worsened the situation. Nigeria has been 
ranked low in meeting their nutritional needs (Ahmed, 
1997). The death of animal products in the diet of an 
average Nigeria has diminished from year to year. 
Delgado and MeKenna (1997) further explained that the 
decline in animal protein intake was due to ever 
increasing population. 

To reduce the high rate of malnutrition, Fish 
production, distribution and consumption should be 
encouraged. Anene (2005) stressed that the war against 
malnutrition in Nigeria could be fought and won 
successfully by using fishes based on their relative high 
protein content and as sources of minerals and vitamins. 

Fisheries and aquaculture supplied the world about 
148 million tonnes of fish in 2010 valued at $217.5 
billion, the United Nations food and agriculture 
Organization (Resign 1999, Briones et al., 2004 and Bara 
et al,. 2007). “Fish and fishery products are among the 
most-traded food commodities worldwide. Following a 
drop in 2009, world trade in fish and fishery products has 
resumed its upward trend by sustain demand, trade 
liberalization policies, globalization of food systems and 
technological innovation.” 

Freshwater fishes are of major economic and 
nutritional importance, worldwide. Today, fishing remains 
the largest extractive use of wildlife in the world. In 2010, 
the annual capture, combining both wild capture and 
aquaculture, was 149 million tones (Briones et al., 2004; 
Fafioye and Oluaja2005). 

 
MATERIALS AND METHODS 

 
Study area description 

Fish specimens for the study were collected from two 
different aquatic ecosystems namely, fish ponds 
representing lentic environment and a river as lot of 
aquatic ecosystem. 

The fish ponds were (1) Site and services fish farm at 
Area M, World Bank Owerri and (2) He- lives fish farm 
enterprise, Road 24 Federal Housing Estate, New Owerri, 
Imo State, Nigeria. The name of the river is Otamiri 
River. Samples were collected from three designated 
stations on Otamiri River as follows station A: Egbu: 
station Blhiagwa and station C: Umuagwo, Imo State, 
Nigeria. 

Owerri, the study area (figure 1) lies within latitudes 
6° 37” and 7° 05” North of equator and longitude 5°10’ 
and 5° 20 East of Greenwich. It lies within the rain forest 
region of West Africa with an annual rainfall of 1, 500 - 
2200mm, mean temperature of 28°C and relative humidity 

of 75% to 90%. The climate of the region is distinguished 
into two distinct seasons. The raining season lasts from 
March to October while the dry season is experienced 
between November to early March. 

 
RESULTS AND DISCUSSION 

 
The pattern of growth (b) and the degree of 

correlation between length and weight of the fishes. Table 
1 presents the calculated regression coefficient b 
determining the pattern of growth and the degree of 
correlation (r) between the erg: and weight of the fishes 
from the various environments. 
 
Pond fishes 

For fishes from the pond, b for T. zilli was 2.750, H. 
fasciatus (2.450), and O. niloticus (3.020). Whereas O. 
niloticus exhibited isometric growth rate (3.020), T. zilli 
and H. fasciatus exhibited allomtric growth pattern. The 
growth pattern was also true for species caught from the 
river, with ‘b’ as follows: T. zilli (2.350), H. fasciatus 
(2.850) and O. niloticus (3.00). 

The results of correlation coefficient (r) showed that 
in all the pond fish, length were positively but 
insignificantly correlated with weight (T. zilli, r = 0.20; H. 
fasciatus, r = 0.28) except O. niloticus in which length and 
weight were positively and highly significantly correlated 
(r = 1.00). 
 
River fishes 

For fishes from the river, the growth followed the 
same pattern as in those from the pond. For T. zilli, b = 
2.350, H. fasciatus (2.850) and O. niloticus (3.00). 
Whereas T. zilli and H. fasciatus exhibited allometric 
growth rate, O. niloticus exhibited isometric growth 
pattern (b = 3.00). 
 
Condition factor (k) of fish species 

Table 1 summarizes the condition factor (k) 
computed (appendix 13 - 18) for the respective species. 
For fishes sampled from the pond (captivity), k for T. zilli 
was 1.150, H. fasciatus 06) and 0. nlloticus (1.50). For 
river fish (wild environment), k for T. zilli was 1.20, H. 
fasciatus (1.40) and 0. niloticus (1.48). 
 
The pattern of fish growth and the degree of 
correlation between length and weight 

The pattern of growth, determined from the values of 
the regression coefficient (b) of the length and weight 
measurements of the species shows that the growth 
pattern of the respective fishes were the same in both the 
pond and the river systems. Whereas T. zilli exhibited 
isometric growth in both environments (b = 2.750 and 
2.350 respectively), other species exhibited allometric 
growth in both environments. This observation is in 
agreement with the findings of Weatherly and Gills, 
(1987); Rieker, (1978); Bagenal and Tesch, (1978). 
 
Conclusion 

From the study, it is evident that habitat differences 
have no influence on length weight relationship of Cichlid 
fishes. The study has also confirmed that while 
Oreochromis niloticus exhibited isometric growth, other 
Cichlids studied all had positive allometric growth.  
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Table 1: Mean values of regression coefficient (b) and 
correlation coefficient (r) computed for different Cichlid fishes 
from different aquatic environments of Imo State  

Species  B R 
Pond River Pond River 

T.zilli 
H.fasciatus 
O.niloticus 

2.750 
2.450 
3.020 

2.350 
2.850 
3.00 

0.20 
0.28 
1.00 

1.0 
0.40 
1.00 

 
Table 2: Mean condition factor (k) computed for different 
Cichlid fishes from different aquatic environments in Imo State 

Species K 
Pond River 

T.zilli 
H.fasciatus 
O.niloticus 

1.150 
1.06 
1.50 

1.20 
1.40 

1.480 
However, the lengths of fishes from the river were more 
positively and significantly correlated. For T. zilli (r = 1.00), O. 
niloticus (1 .00). H. fasciatus (r = 0.40 was however, positively 
but insignificantly correlated. 
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