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Abstract

The condition factors of four cichlid species, namely Chromidotilapia guntheri, Tilapia cabrae, T. mariae and T. zilli
from a man-made lake were studied over a period of 12 months (April 1997 to March 1998). Mean condition factor for C.
guntheri was 4.58+1.53, while it was 5.27+0.56, 5.38+0.56 and 4.3+0.19 for T. cabrae, T. mariae and T. zilli,, respectively.
There was a significant difference (t=1.85, p=0.05) in the mean condition factor of male and female C. guntheri, while in T.
cabrae, T. mariae and T. zilli, there was not a significant difference in the condition factors of males and females. It was
observed that the dry season condition factors of C. guntheri and T. mariae were higher than the wet season values, while in
T. zilli, the reverse was the case with higher condition values recorded in the wet season. And there was not a significant
difference between the condition factors of dry and wet seasons in 7. cabrae.

The general trend in the condition factors for length classes of C. guntheri, T. cabrae and T. mariae, is that relatively
lower condition factors were recorded for relatively higher lengths of fish while relatively higher condition factors were

recorded for relatively lower lengths of fish.
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Introduction

In fisheries science, the condition factor is used
in order to compare the “condition”, “fatness” or
wellbeing of fish. And it is based on the hypothesis
that heavier fish of a particular length are in a better
physiological condition (Bagenal, 1978). Condition
factor is also a useful index for the monitoring of
feeding intensity, age, and growth rates in fish (Oni et
al., 1983). It is strongly influenced by both biotic and
abiotic environmental conditions and can be used as
an index to assess the status of the aquatic ecosystem
in which fish live.

Condition factors of different tropical fish
species were investigated and reported by Bakare
(1970), Saliu (2001), Lizama ef al. (2002) and similar
studies particular to cichlid fish including, Siddiqui
(1977), Welcomme (1979), Fagade (1978, 1983),
Dadzie and Wangila (1980), Arawomo (1982) and
Oni et al. (1983). These reports focused on the
determination of changes in condition factor with
season, fish length, sex and/or reproductive status of
fish in localities other than the freshwater reaches of
Niger Delta floodplains.

This investigation is part of a series, which
intends to supply information (Anene, 1998; 1999;
2000; 2004; in Press) on various aspects of the
biology of some Cichlidae family members in man-
made Lake of Umuoseriche. This study particularly
focused on the condition factors of Chromidotilapia
guntheri, Tilapia cabrae, Tilapia mariae and Tilapia
zilli.

Material and Methods

The man-made Lake of Umuoseriche is located
in Oguta, Imo State, Nigeria, within the freshwater
reaches of Niger Delta floodplains (Figure 1). It is
situated between the latitudes of 5° 30' N and 5° 38' N
and was described in Anene (1999). Monthly
samplings were carried out from April 1997 to March
1998 by using gillnets of various mesh sizes (20.2,
25.3, 30.4, and 40.1 mm) and a cast net of 15 mm
mesh size. The methodology of sampling was
described in Anene (1998).

Fish samples were immediately immersed in
10% formalin and transported to the laboratory where
the species identifications were performed by using
keys provided by Boulenger, (1909, 1916); Pellegrin,
(1912); Daget, (1954); Gras, (1961); Blache, (1964);
Daget and Iltis, (1965); Stauch, (1966); Thys van den
Audenaerde (1966); Reed et al. (1967) and Leveque
et al. (1990). Representative samples of different
specimens were also sent to the Laboratorium voor
Ichthyologie in Tervuren, Belgium for the
confirmation of species identification.

In the laboratory, samples were given a
registration number, differentiated into separate sexes,
and weighed to the nearest 0.1 mg on a Metler
balance. Their standard lengths were also measured to
the nearest 1| mm on a measuring board. Fulton’s
condition factor was calculated from the expression
(Bagenal, 1978):

K= 100 W/L*
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Where W is the whole body weight in grams and
L the standard length in millimetres.

Results

The mean condition factors for the four major
cichlid species in the man-made Lake of Umuoseriche
are shown in Table 1. The results indicated that there
was a significant difference between the condition
factors of male and female C. guntheri (p<0.05).
There were not significant differences between the
condition factors of male and female fish in other
three species.
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Figure 1. Location of the Lake Umuoseriche (dotted area).

The condition factors were also checked during
dry and wet seasons (Table 2). The condition factor
for C. guntheri in dry season (4.58+0.38) was
significantly higher than that (4.29+£0.64) in wet
season (p<0.05). The same trend was observed in T.
mariae while the dry season condition factor
(5.37£0.16) was significantly higher than the mean
value of wet season (5.28+0.36) (p<0.05). In contrast,
the wet season condition factor (4.37£0.27) of T. zilli
was higher than that (4.21£0.11) in dry season
(p<0.05), while in T. cabrae, there was no difference
between dry season (5.26+£0.51) and wet season
(5.23+0.88) values (p<0.05) (Table 2).

Figure 2 shows the variations in condition
factors with standard lengths. In C. guntheri (Fig.
2A), three phases are easily distinguished. In phase I,
the condition factor significantly decreased from
4.104£0.10 at a length of 90 mm to 3.9110.1 at a size
of 110 mm. In phase II, there was a significant
increase from 3.91+£0.10 (110 mm) to 4.6+0.60 at a
length of 120 mm (p<0.05). In the third phase, there
was a decline to 3.70+0.40 at a standard length of 150
mm.

In C. cabrae (Figure 2B), the size spectrum of
condition factor showed that there were two phases of
significant slump separated by a plateau. The plateau
size ranged between 100 and 120 mm in smaller fish.
The condition factor significantly decreased from
7.240.6 at a length of 70 mm to 5.10£0.5 at 100 mm
(p<0.01). The second phase of the significant
decrease was observed between 120 mm (4.91£0.71)
and 140 mm (1.82+0.2) (p<0.05).

Condition factor values of 7. mariae (Figure 2C)
registered a significant and progressive decrease
(p<0.05) between the size range of 120 mm and 150
mm from 5.58%+0.34 to 5.16+0.51, respectively. It
significantly increased between 150 and 170 mm from
5.16£0.51 to 5.53%0.1, respectively (p<0.05).
Thereafter, it significantly decreased (p<0.05) to a

Table 1. Condition Factor of four major cichlid fish of a man-made lake

Species Male + Female Male Number Female Number T-test
C. guntheri 458 +1.53 4.50 +0.68 554 4.68+2.17 544 1.85

T. cabrae 5.27+0.56 5.27+0.50 409 5.274+0.60 236 -

T. mariae 5.38 £0.56 5.32+0.46 101 5.42+0.60 137 1.46

T. zilli 4340.19 4.29+0.19 267 4.31+0.28 311 1.23

Table 2. Seasonal variation and t-test analysis of the condition factor of both sexes of four species of cichlids in the man-

made Lake of Umuoseriche

Species Dry Season Number Wet Season Number T-test P

C. guntheri 4.58 £0.38 657 4.29+ 0.64 441 5.19 0.05
T. cabrae 5.26+0.51 400 5.23 +0.88 245 0.45 0.05
T. mariae 5.37+0.16 140 5.28 £0.36 98 2.3 0.05
T. zilli 421+0.11 328 437+0.27 250 8.82 0.05
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Figure 2. Variation of condition factor with fish size.

mean value of 4.08+0.32.

In T. zilli (Figure 2D), the inflexions occurred in
the condition factor at the length of 130, 140, 210 and
240 mm over the size spectrum of 95 and 245 mm.
The size increase ranged from 4.02+0.05 (90 mm) to
5.93+0.05 (130 mm) (p<0.01). Then, it decreased to
3.7940.51 at a length of 210 mm but significantly
increased again between 210 and 240 mm, from
3.7940.51 to 4.65+0.11 (p<0.01). In the final phase,
the condition factor of T. zilli significantly slumped
from the previous level (4.65+0.11) to 4.34 £ 0.21 ata
length of 240 mm (p<0.05).

Standart Length (mm)

Discussion

The condition factor of C. guntheri in this study
is favourably comparable with that of the same
species in a small man-made lake in Ibadan (Fagade,
1983). However, the condition factor values of T.
cabrae, and T. mariae from the current study are
relatively higher than those reported for the other
cichlid fish (Siddiqui, 1977; Arawomo, 1982).
Similarly, the condition factor for 7. zilli in our study
is higher than that found for the same species by Oni
et al. (1983). Environmental factors have been taken
into consideration in order to account for spatial and
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temporal differences in condition factor of fish
(Bagenal, 1978; Braga, 1986; Ekanem, 2004). In the
case of the man-made Lake of Umuoseriche, we
observed that cichlid fish had a euryphagic feeding
habit, a strategy that allows for a switch from one diet
to another and also disallows intra- and inter- species
competition for food (Anene, In Press). This single
biotic environmental factor might largely be
responsible for the differences in the condition factor
hitherto mentioned. Relatively high condition factors
of cichlid species estimated in the present study
indicate that the Lake Umuoseriche is a quite
productive and stable ecosystem.

The results of the current study also presented
that there were no significant variations in condition
factors with respect to sex, on the contrary to
Brycinus nurse (Saliu, 2001), but the study was in
agreement with the values reported for different
cichlid fish in Nigeria (Fagade, 1978, 1983; Dadzie
and Wangila, 1980; King, 1994; Junquera, et al.
1999).

It was found that dry season condition factor of
C. guntheri, and T. mariae was higher than wet
season values, while for 7. zilli, the contrary was the
case with higher condition values recorded in the wet
season. In 7. cabrae, there was not a significant
difference in the condition factor between both
seasons. Seasonal variation in the condition factor of
fish has been reported for Leuciscus lepidus and
Brycinus nurse (Karabatak, 1997; Saliu, 2001).
However, the results of this study do not conform to
those published for 7. guineensis, C. guntheri and T.
mariae (Fagade, 1978, 1983; King, 1994) in which no
seasonal changes were observed in condition factor.
Despite this difference in observation, Oni et al.,
(1983) noted that condition factor is not constant for a
species or population over a time interval and might
be influenced by both biotic and abiotic factors such
as feeding regime and state of gonadal development
(Saliu, 2001).

This study affirmed that there is a variation in
condition factor by size (length) classes in four
species of cichlids studied. The general trend is that in
C. guntheri, T. cabrae and T. mariae, relatively lower
condition factors were recorded for relatively large
sizes, while relatively higher condition factors were
recorded for rather smaller fish. This observation is
not in harmony with that made for Brycinus nurse
(Saliu, 2001). However, Lizama et al. (2002) made
similar observations in characid fish and attributed it
to the resource transferred to the gonads in the latter
stages of the life history of a fish.

References

Anene, A. 1998. Survey of the abundance and diversity of
fish of Umuoseriche Lake in the Niger Delta
floodplains of Nigeria. Journal of Innovations in Life
Sciences, 3: 5-27.

Anene, A. 1999. Morphometric and meristic description of
Tilapia mariae (Boulenger 1901) and Tilapia zilli

(Gervais 1848) from Umuoseriche Lake in the
freshwater reaches of the Niger delta. Acta
Hydrobiol., 41 (3/4): 211-218.

Anene, A. 2000. Fecundity potentials of Tilapia mariae
(Boulenger 1901) in a small Lake in Southeastern
Nigeria. In: Nwaigbo, L.C. Ukpabi, U. C. and Anene,
A. (Eds.): Food and Fiber Production in Nigeria In the
21% Century. Barloz Publishers, Owerri. Nigeria: 28-
34.

Anene, A. 2004. Egg production of Chromidotilapia
guntheri in a man-made lake in Oguta, Imo State,
Nigeria. Journal of Sustainable Tropical Agricultural
Research, 10: 8-11.

Anene, A. 2005. Dietary components of stomach of Tilapia
mariae Boulenger of Umuoseriche Lake, Imo State,
Nigeria. Journal of Aquariculture and Aquatic
Sciences (In Press).

Arawomo, G.A.O. 1982. The growth of Sarotherodon
niloticus (L) in Opa reservoir, Proceedings of the 2nd
Annual Conference of the Fisheries Society of
Nigeria, University of Ife, Ile-Ife, Nigeria: 221 - 227.

Bagenal, T.B. 1978. Aspects of fish fecundity. In: S.D.
Gerking (Ed) Ecology of Freshwater fish Production.
Blackwell Scientific Publications, Oxford: 75-101.

Bakare, O. 1970. Bottom deposits as food of inland
freshwater fish. In: S.A. Visser (Ed.) Kainji Lake, A
Nigerian man-made lake. Kainji Lake Studies. Vol. 1:
Ecology. Published for the Nigerian Institute of Social
and Economic Research, Ibadan: 89 — 95.

Blache, J. 1964. Les Poisson du Basin du Tchad et du
Basins adjacent du Mayo Kebbi. Etude Systemantique
et Biologie. ORSTOM, Paris, 483 pp.

Boulenger, G.C.A. 1909. Catalogue of freshwater fishes in
of Africa. Vol. 1-IV British Museum (Natural
History) Printed in Tinus, New Delhi.

Braga, F.M.S. 1986. Estudo entre o fator de condigdo e
relagdo peso/comprimento para alguns peixes
marinhos. Rev. Brasil. Biol., 46(2): 339-346.

Daget, J. 1954. les poisons de Niger Superieur. Memoire de
I’ Institute France Afrique Noire (I. F. A. N.) Dakar.
Vol. 36, 391 pp.

Dadzie, S. and Wangila, B.C.C. 1980. Reproductive
biology, length —weight relationship and relative
condition of pond raised Tilapia zilli (Gervais). J. Fish
Biol., 17: 243-253.

Daget, J. and Iltis, A. 1965. Poissons de Cote d’ Ivoire
(eaux douce et summatre) Memoire de 1’ Institute
Font Afrique. (I. F. A. N) Dakar. No. 74, 385 pp.

Ekanem, S.B. 2004. The biology and culture of the silver
catfish (Chrysichthys nigrodigitatus). Journal of
Sustainable Tropical Agricultural Research, 10: 1-7.

Fagade, S.0. 1978. On the biology of Tilapia guineensis
(Dumeril) from the Lagos lagoon, Lagos State,
Nigeria. Nigerian Journal of Science, 12: 23-87.

Fagade, S.0. 1983. The biology of Chromidotilapia
guntheri from a small lake. Arch Hydrobiol., 97: 60—
72.

Gras, R. 1961. Liste de poisons du basin Dahomey faissant
partie de la collection du laboratoire d’ hydrobiologie
du service des eaux, forets et chasses du Dahomey.
Buletin de I’ Institute Fraince Afrique Noire (Bull. 1.
F. A.N.) (Series A), 23 (2): 572-586.

Junquera, S., Roman, E., Paz, X. and Ramilo, G. 1999.
Changes in Greenland Halibut Growth, Condition and
Fecundity in the Northwest Atlantic (Flemish Pass,
Flemish Cap and Southern Grand Bank). J. Northw.
Atl. Fish. Sci., 25: 17-28



A. Anene / Turk. J. Fish. Aquat. Sci. 5: 43-47 (2005) 47

Karabatak, M. 1997. The time of spawning and seasonal
variations in length-weight relationship and condition
of chub, Leuciscus lepidus (Heckel, 1834) in Lake
Beysehir (Turkey), Acta Hydrobiol., 39: 39-46.

King, R.P. 1994. The biology of Tilapia mariae in a small
tropical stream. Unpublished PhD thesis, Port
Harcourt, Nigeria. University of Port Harcourt.

Leveque, C., Paugy, D. and Teugels, G.G. 1990. The
freshwater and brackish water fishes of West Africa.
Vol. 1 Musee Royale de I’Afrique Centrale. Tervuren,
Belgique. Editions de I’ ORSTOM. 384 pp.

Lizama, M. De Los, A.P. and Ambroso, A.M. 2002.
Condition factor in nine species of fish of the
characidae family in the wupper Parand river
floodplain, Brazil. Braz. J. Biol., 62(1): 113-124.

Oni, S.K., Olayemi, J.Y. and Adegboye, J.D. 1983.
Comparative physiology of three ecologically distinct
fresh water fishes, Alestes nurse Ruppell, Synodontis
schall Bloch and S. schneider and Tilapia zilli
Gervais. J. Fish Biol., 22: 105-109.

Pellegrin, J. 1912. Les poisons d’eaux douce d’Afrique et

leur distributrions geographique. Mem Soc. Zool., 25:
63-83

Reed, W., Burchard, U.J., Jennes, J. and Yaro, I. 1967. Fish
and Fisheries of Northern Nigeria: Ministry of
Agriculture, Zaria, Northern Nigeria. 286 pp.

Saliu, J.K. 2001. Observation on the condition factor of
Brycinus nurse (Pisces: Cypriniformes, Characidae)
from Asa Reservoir, Ilorin, Nigeria. Tropical
Freshwater Biology, 10: 9-17.

Siddigui, A.Q. 1977. Reproductive biology, length-weight
relationship and relative condition of Tilapia
leucosticta (Trewavas) in lake Naivasha, Kenya. J.
Fish Biol., 10: 251-260.

Stauch, A. 1966. Les Basins Cameronais de la Benoue et sa
Peche. ORSTOM Paris, 152 pp.

Thys van den Audernaerde, D.F.E. 1966. Les Tilapia
(Pisces, Cichlidae) du Sud Cameroun et du Gabon
(Etudes Systematique). Musee Royale de 1’Afrique
Centrale Tervuren, Belgique. Annales Series No. 8
Science Zoologique No. 153, 98 pp.

Welcomme, R.L. 1979. Fisheries Ecology of Floodplain
Rivers. Longman Group Ltd., London, 317 pp.



