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ABSTRACf 

Sex-ratio, length-weight relationship, condition factor (n = 859) and the food habit (n = 764) of 
C. gariepinlls were studied in Lake Langeno from monthly samples collected using hook and 
lines between April 2000 and October 2000. 

Female to male sex-ratio was in favour offemales in the total sample (1041: 1) and in both seasons 
of low water-level (1.29:1) and high water-level (1.53:1). Sex-ratio was not significantly 
different from 1: 1 in five of the eight length classes used for the study. ill three of the length 
classes (between 25 cm and 54 cm, TL), females were at least 1.53 times more numerous than 
males. 

The relationship between total length (range: 28 to 104 cm) and total weight (range: 150 to 8000 
g) was found to be curvilinear and statistically significant (R2=0.955, P<0.05) with a slope (b = 
2.91) very close to the cube. 

Monthly mean Fulton condition factor (FCF) ranged from 0.55 to 0.65 for male and from 0.61 ~o 
0.66 for female C. gariepinlls. Monthly mean relative condition factor (RCF) ranged from 0.91. 
to 1.09 for males and from 0.99 to 1.10 for females. Generally, females had seasonally higher 
FCF and RCF than males. On the average, large values ofFCF and RCF were recorded in May, 
and low values in June for both sexes. There was no significant difference (ANOVA, P=0.1334) 
in FCF and RCF between the low water and high water seasons. Mean FCF and mean RCF of 
females were larger than those of males in all length-classes except in the smallest class (25 to 34 
cm TL) in which case males had larger values. 

Stomach contents of C. gariepinlls were composed of organisms belonging to six taxa or groups, 
detritus, sand grains and unidentified plant and animal remains. The identified taxa/groups were 
algae (Microcystis sp. and unidentified filamentous species), Macrophytes (shoots, roots, fruits 
and seeds), Crustacea, illsecta, Hydracarina and Pisces. Crustaceans were represented by 
Ceriodaphnia sp., Diaphallosollla sp. and Mesocyclops sp., and by unidentified Ostracod species. 
illsects were represented by various developmental stages of Trichoptera, Hemiptera, Diptera, 
Ephemeroptera, Odonota, Coleoptera, Plecoptera and Hymenoptera. O. niloticlls was the only 
fish species ingested by C. gariepinlls. The presence of sand and benthic organisms (insect larvae 
and pupae) was considered as indicative ofa bottom feeding habit. 

The frequency of occurrence, the numerical abundance and gravimetric methods each suggested 
that crustaceans, insects and fish were the most important food of C. gariepilllls in Lake Langeno. 
Numerically, crustaceans were most important (93%) but in terms of frequency of occurrence 
(75%) and weight (93%) insects were most important items in the diet of C. gariepinlls. Fish 
were the least important (below 10% by each method) food as compared to crustaceans and 
insects. 

Cladocera and Copepoda were found to be the dominant Crustacean members in the diet of C. 
gariepilllls. Diptera, Hemiptera and to some extent Odonata were the most important whereas 
Plecoptera and Hymenoptera were least important insects in the diet of C. gariepilllls. 
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The relative contribution of each food item varied with the size of C. gariepinlls. Thus, 
frequency of occurrence was relatively high for Crustacea (about 60%) in C. gariepinlls between 
45 and 64 cm TL, for insects (>80%) in those below 54 cm TL, and for fish (20-60%) above 65 
cm TL. Numerically, crustaceans contributed more than 90% for each length group but their 
contribution was below 90% for C. gariepilllls above 84 cm TL. The numerical contribution of 
insects and fish increased for C. gariepinlts above 84 cm. Gravimetric contribution of 
crustaceans was relatively high (10-15%) for C. gariepinlls between 45 and 74 cm TL, and that of 
fish (about 10%) for large (>84 cm TL) C. gariepilllls. The weight contribution of insects w!!s 
about similar for all size groups of C. gariepinlls caught in the study. The results suggestesl that 
as C. gariepilllls grows larger it consumes progressively more fish. 

The ratio between prey (0. lliloticlIS) length and predator (c. gmiepill11s) length varied greatly. 
About 50% of the C. gmiepilllls had ingested tilapia whose length was between 1/1 oth and 1I30tl

• 

of their own length. A few individuals had ingested tilapia whose length was either above 1I5 th 

or below 1I30th of their length. 

Frequency of C. gariepilllls with empty stomach was quite low (0 to 2.2 %) in samples taken 
between April and June, which was coincident with period of low water level. In contrast, the 
frequency was high (9.5 to 20%) in July, August and October. In general, about 95% of the total 
number of empty stomachs were recorded during the season of high water level. This coincided 
with the period when C. gariepilllts ingested more fish as compared to the other period. 

The relative importance of fish to the diet of C. gariepilllls was more pronounced during the 
season of high water level. Crustaceans and insects, however, were equally important throughout 
the study period. . 
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1. INTRODUCTION 

Providing adequate food for a rapidly increasing human population is one of the greatest 

challenges in the world. The problem is acute in countries like Ethiopia where, besides 

population explosion, natural and man-made calamities have aggravated the problem. In addition 

to increasing food production from land agriculture, therefore, it is necessary to sustainably 

exploit the fish resources. Ethiopia's fish resources could undoubtedly offer one of the solutions 

to the problem offood shortage in the country. 

The inland water body of Ethiopia is estimated at about 7400km2 oflake area and about 7000 km 

total length of rivers (Shibru Tedla, 1973). These water bodies contain large population of edible 

fish species such as Oreochrolllis niloticlis (Tilapia), Clarias gariepinlls (Catfish), Bm-bus 

species, and Lates niloticlis (Nile perch) that are economically and ecologically important. Crude 

estimates based on commercial fisheries and other parameters indicated that sustainable fish yield 

in the countIy is about 30 to 40 thousand metric tones per year (Mebrat Alem, 1993). However, 

the current landing is quite low, and is about 20 percent of the potential. The yield that can be· 

obtained fi'om the resources will be sustained if the exploitation is well managed. However, 

proper management of the resources requires detailed knowledge on the fisheries as well as on 

the biology of the fish (Lackey and Nielson, 1980). 

C. gariepilllls, the African Walking Catfish, (Family Clariidae) is a widespread freshwater 

species which is found in the region from Turkey, the Middle East, through Central and South 

Africa (Spataru et aT., 1987). It inhabits natural lakes, impoundments, fishponds, streams and 

natural ponds, and can thrive in both deep and shallow waters. C. gan'epinlls is reportedly an· 
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indiscriminate carnivore able to utilize a wide variety offood items including small crustaceans, 

insects, mollusks, Oligochaetes and other fish (Fryer, 1959; Groenwald, 1964; Thomas, 1966; 

Van der Waal, 1972; Bruton, 1978; 1979; Elias Dadebo, 1988; 2000; Tesfaye Wudneh, 1998).· 

Some workers have also argued that C. gariepinlls can utilize detritus, humus and macrophytes 

(Jubb, 1967; Willoughby and Tweddle, 1978), but others believe that these items were ingested 

by the fish accidentally (Groenwald, 1964; Kirk, 1967; Elias Dadebo, 1988; Sparatu et al., 1987). 

Fish, particularly cichlids, have been found to be important prey of C. gariepilllls in some waters 

(Thomas, 1966; Elias Dadebo, 1988; 2000), but C. gariepilllls has also been considered as 

inefficient piscivore as compared to other species such as the Nile Perch, Lates niloticlIs (Elias 

Dadebo, Unpublished). 

C. gariepinlls is both a nocturnal and a day-time feeder, and vision is not considered to be a 

major factor in the search and capture offood (Hecht and Appelbaum, 1987). Most feeding takes 

place at night on active benthic organisms, but they may also feed during the day and at the water 

surface (Bruton, 1979). Seasonality in feeding activity or intensity is also likely to occur in C. 

gariepinlls, as feeding is dependant on variation in availability of food and spawning activity 

(Fryer and Iles, 1972; Wootton, 1990). 

Although knowledge on the biology of Ethiopian fish, particularly Tilapia (0. nioloticlIs), is· 

accumulating (e.g. Tudorancea et al., 1988; Getachew Tefera, 1987; 1993; Demeke Admassu, 

1998), very little is known about C. gariepilllls. The only studies of reasonable detail are that of 

Elias Dadebo (1988), which was partly published only recently (Elias Dadebo, 2000), and that of 

Tesfaye Wudneh (1998). Elias Dadebo (1988; 2000) investigated some aspects of feeding, 

reproduction and commercial catch of the Lake Awassa population. Tesfuye Wudneh (1998) 
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investigated reproduction patterns and growth and mortality estimates of C. gariepinlls in Lake 

Tana. Another study (Zenebe Tadesse et al., 1998) dealt with fatty acid and lipid content of C. 

gariepinlls sampled from Lake Langeno. A study on the food and the reproductive aspects of the 

Lake Chamo C. gariepinus is near completion (Elias Dadebo, Unpublished). 

C. gariepitllis is believed to occur almost in all freshwaters of Ethiopia containing fish (Shibru . 

Tedla, 1973). It is also becoming among the most important species in the fishery. Since it is a 

fast growing fish (Clay, 1979) and an indiscriminate feeder (Bruton, 1978; 1979; Sparatu et aI., 

1987; Elias Dadebo, 1988) it can be cultured to produce large quantity of inexpensive animal 

protein. It is, therefore, obvious that detailed knowledge on C. gariepinlls in Ethiopia is urgently 

needed. The present study was, therefore, conducted to contribute to this urgently needed 

knowledge on C. gariepilllls Lake Langeno. 

Knowledge on the feeding ecology of fishes is important to protect the natural food of fish, and' 

also for aquaculture development. The major objective of the present study was to generate basic 

biological information that could help to make proper exploitation and management strategies on 

the Ethiopian fishery in general and on C. gariepinlls in Lake Langeno in particular. 

The specific objectives were to: 

assess sex-ratio, length-weight relationship and condition factor of C. gariepinlls in Lake 

Langeno, 

examine the diet composition of C. gariepinlls in Lake Langeno, 

estimate the relative impOltance of various food items to the diet of the fish, and to study· 

iffood habit changes with fish length, 

study the feeding periodicity of C. gariepinlls. 
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2. DESCRIPTION OF THE STUDY AREA 

Lake Langeno (7° 36'N, 38° 45'E) is one of the four northern natural lakes found in the Ethiopian 

Rift Valley (Fig. 1). It is about 190km south of Addis Ababa, and situated at an altitude of 

1582m and occupies an area of 241km2 with a mean depth of 17m. Some additional physical 

characteristics of the lake are listed in Table 1. The lake is fed by a number of small streams 

running from the highland to the east and south of it, and discharges in to Lake Abijata through 

the Horakello River. A portion of its inflow may also be derived from hot spring waters 

(Kassahun Wodajo and Amaha Belay, 1984). The color of the water is a light reddish brown' 

mainly due to the presence of high colloidal suspension of inorganic silt, which is responsible for 

about 94-98% of the total light attenuation (Wood et al., 1978). 

The lake lies within the sub-humid region of Ethiopia (Daniel Gamachu, 1977). The major rainy 

period in the area is between June and September, with a monthly total of more than 160mm 

(Kassahun Wodajo and Amaha Belay, 1984). The driest period of the year is November to 

February, when a monthly total rainfall ofless than 5-25mm is recorded (Fig. 3). During the year 

of the present study, January, February and March were dry, and the little rains occurred between' 

April and June (Fig. 3). Short rain occurs in the region usually during March to May (Daniel 

Gamachu, 1977; Kassahun Wodajo, 1982) when the highest daily maximum temperatures (27-

29°c) are reached. During the study, level of the lake water begun to rise following the beginning 

of the heavy rains, and it was high between July and October, but low between April and June 

(Personal observation). Data on mean monthly minimum and maximum temperatures of the 
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Table 1. Some morphological and physical characteristics of Lake Langeno. 

Characteristics Values 

Location 7" 36'N 38" 45'E , 

Altitude (m) 1582" 

Surface area (km2
) 241b 

Maximum depth (m) 48b 

Mean depth (m) 17a 

Secchi depth (m) 18-28.5d 

Maximum length (km) 25.4" 

Maximum width (km) 16· 

Catchment area (km2
) 1600· 

Perimeter (km) 77.5" 

Source: a Wood and Tailing (1987), bTudorancea et al. (1989), ° Elizabeth 

Kebede et al., (1994), d Zenebe Tadesse (1999), e Cannicci and Almagia 

(1947). 
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Figm'e 3, Mean monthly rainfall from 1996-1999 and total rainfall for 2000 (From Ethiopian 
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region for the period 1996-2000 suggested that the period between March and June are warm 

(Fig. 4a). The water temperature (1996 data) is moderately warm with a mean of above 20 0 Call 

year round, but warmer months are February to May and July (Fig. 4b). 

Investigations on the limnology and phytoplankton of the lake have been made by several authors 

(e.g. Tailing, 1965; Kassahun Wodajo, 1982; Kassahun Wodajo and Amaha Belay, 1984; 

Elizabeth Kebede et aI., 1994). The water chemistry (Table 2) is very similar to otherlakes in the 

Ethiopian Rift valley where Na + and RC03 -+ C032
- are dominant cation and anions, respectively 

(Tailing, 1965; Kassahun Wodajo, 1982; Von Damm and Edmond, 1984). 

Phytoplankton biomass (ChI a = 211grI) of lake Langeno is low (Elizabeth Kebede etal., 1994).' 

The major phytoplankton genera of the lake include Microcystis sp., Oocystis sp. and Cyclotella 

sp. (Elizabeth Kebede et al., 1994). The natural vegetation around the lake is composed of 

Acacia sp. and Scrub grassland (Kassahun Wodajo and Amaha Belay, 1984). The macrophyte 

vegetation of the lake is dominated by ScirpIIs sp. and JlIncellllS sp., which provide feeding and 

spawning grounds for both adult and juvenile fish (Zenebe Tadesse, 1998). Zooplankton 

community of the lake is composed of Lovenllla sp., Mesocyclops sp., Daphnia sp., 

Ceriodaphnia sp. and Brachiolls sp. (Kassahun Wodajo and Amaha Belay, 1984). 

The fish population in the lake consists of O. niloticIIs, Tilapia zilli, common Carp, C. 

gariepinlls, and Bm'blls sp. The potential fish yield of Lake Langeno is estimated to be 1,000 to 

1,500 tons per year, but landings are about 500 tons per year of which C. gariepinlls accounts for 

about 22% (LFDP, 1998). 
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Table 2. Some chemical features of Lake Langeno (from Zenebe Tadesse, 1999 and references 

therein). 

Characteristics Values 

pH 8.95 

Chlorophyll a ([Igrl) 2 

Salinity (grl) 2.4 

Conductivity K2S ([ISCm-l) 1550-1770 

Na+ (meqrl) 14.35-15.78 

K +(meqrl) 0.54 

Ca 2+(meqrl) 0.24 

Mg 2\meqrl) 0.2 

Cr(meqrl) 3.66 

SO/(meqrl) 1.16 

HC03 + col- (meql-I) 1.25 

Total anions (meqrl) 16.8 

Total cations (meqrl) 17.32 
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3. MATERIALS AND METHODS 

3.1 Sampling and measul'ements 

Samples of C. gariepinlls were collected in each month (except September) during the period 

April 2000 to October 2000. Hooks and line fishing gear with hook numbers 5, 6, and 7 baited 

with tilapia pieces was used. In addition, the catch by local fishermen was also sampled. Tilapia 

was used as bait based on observation on the practice oflocal fishermen. 

Immediately after retrieval from the hook, total length and total weight of each specimen were' 

measured. Total length was measured to the nearest 0.1 cm. Total weight was measured to the 

nearest 0.1 g for fish under 1000 gram, 1 g for fish between 1000 g and 2000g, and to the nearest 

5g for larger specimens. 

After length and weight measurement, each specimen was dissected and its sex determined by 

inspecting the gonads. The stomach was then examined if it contained any food. If it was empty, 

this was recorded. Otherwise, the stomach with its contents was preserved in approximately 15-

30 ml (depending on size of stomach content) of 5% formaldehyde solution. Preserved samples' 

were then transported to Addis Ababa University, Department of Biology, for laboratory 

analysis. 
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3.2 Estimation of sex-ratio 

The number of female and male C.gariepinlls that were caught was recorded for each sampling 

occasion. In addition, the same record was made by length group after data were classified into 

various length classes. Sex-ratio (female: male) was then calculated for the total sample, by 

sampling month and by fish total length. Chi-square test was employed to test if sex- ratio varied 

from one-to-one in the total sample, by sampling month and by fish length group. 

3.3 Length-weight relationship 

The relationship between total length and total weight was calculated usmg least squares 

regression analysis (Le Cren, 1951) as follows: 

Where, TW = total weight in grams 

TL = total length in centimeters 

a and b = Intercept and slope of the equation, respectively. 

Significance of the relationship was statistically tested using ANOV A. In addition, significance 

of differences in length-weight equations between males and females was statistically tested 

using ANCOVA (Sokal and Rohif, 1981). 
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3.4 Condition facto)' 

The well-being or plumpness of each C. gariepilllls sample was studied by calculating Fulton· 

and Relative condition factors (Le Cren, 1951; Bagenal and Tesch, 1978). Fulton condition 

factor (%) was calculated as: 

FCF=IWx 100 
TL' 

Where, FCF = Fulton condition factor, 

TW = total weight in grams, 

TL = total length in cms. 

Relative condition factor was calculated as follows: 

RCF=TW 
a TLb 

Where, RCF = Relative condition factor 

TW and TL = as described in FCF, 

a and b = intercept and slope of the length-weight regression equation. 

Significance of differences in condition factor of C.gariepilllls between sexes, sampling periods, 

and size groups was tested using ANOY A. Multiple (pair wise) comparison of mean condition 

factor was conducted using the G-test (Sokal and Rohlf, 1981). 
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3.5 Food and feeding habit study 

3.5.1 Stomach content analysis 

Contents of the stomach of each C.gariepinlls were transferred into petri-dishes. Large-enough 

food items were identified by un-aided eye. Small-sized food items were microscopically 

examined using a WILD type stereoscope (magnification: 6x to SOx), and each item was' 

identified to the lowest taxon possible using description, illustrations and keys in the literature 

(Macan, 1959, 1976; Borror and Delong, 1964; Harding and Smith, 1974; Edington and Hildrew, 

1981; Defaye, 1988). In addition,S ml sub-sample from each stomach was examined at high 

magnifications (100x to 400x) under a compound research microscope to note whether or not 

much smaller food items, such as phytoplankton, were ingested. 

After identification, a list of items found in the stomach content was prepared, and each item 

counted whenever appropriate. Counting was performed using the whole stomach content (i.e .. 

no sub-sampling) for the majority of the samples. In some cases, however, counting was done 

on a sub-sample of 10 ml stomach content. All counts were converted to number per total 

volume of stomach content (without preservative volume). 

3.5.2 Detel'mination of I'elative impol'fallce of food items 

The relative importance and contribution of each food item to the diet of C. gariepinlls was 

determined using the standard methods, i.e., the frequency of occurrence method, percent 

composition by number (the numerical abundance) and the gravimetric method (Hynes, 1950;' 

Windell and Bowen, 1978; Hyslop, 1980). Brief description of each method is given below. 
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3.5.1.1 Frequency of occurrence 

In the frequency of occurrence method the number of stomachs in which each of the item 

occurred were listed. The percentages of these were calculated relative to the number of 

stomachs containing food. This value, therefore, gave the frequency of occurrence for the food 

type. 

3.5.1.2 Perce1lt composition by ll11mber (= NlImerical abllndance) 

In numerical method the number of each type of food item in each stomach were counted and' 

recorded. The total numbers of individuals of each food item was then expressed as a percentage 

of the total number of all food organisms found in all fish examined. 

3.5.1.3 Gravimetric method 

Average wet weight (WW) of food items was determined from fresh samples that were taken 

from the natural habitat. Depending on size of the food item, a sample of 5 to 100 individuals 

was weighed to the nearest 0.0001 gm on a Sartorius sensitive balance. The weights of at least 

three such samples were used to estimate average weight of each food item. Length of fish prey' 

found in the stomach sample was measured. The weight of fish prey (0. 1IilotiCIIS) was 

established from length-weight equation of the species in Lake Langeno (Demeke Admassu, 

unpublished data). Total weight of a food item in the stomach content was then estimated as the 

product of number counted and its average weight. Weight of each food item was expressed in 

percentage. 

16 



3.5.3 Fish-size and food habit l'elationship 

To study whether or not there is ontogenetic shift in food habit of C. gmiepinus, results from 

each method were plotted against length of C. gariepinlls. Food items were grouped into major' 

taxonomic groupings for this purpose. 

3.5.4 Pl'edatol'-pl'ey size I'elationship 

An attempt was made to study the relationship between the size of C. gariepinlts (predator) and 

that of its major prey fish. This was done by plotting (scatter plot) the total length of the prey 

fish against the total length of C. gariepinlls. As it will be shown later, O. niloticlIs was found to 

be the prey fish of C. gmiepinlls in Lake Langeno. The length of prey fish (0. niloticlIs) was 

measured from freshly ingested and undigested individuals. The scatter plot was then compared 

with theoretical lines passing through known prey to predator size ratios (Hailu Anja, 1996 and 

references therein). 

3.5.5 Seasonal feeding pel'iodicity 

Seasonal difference in the food habit of C. gmiepinlls was studied from the frequency of empty 

stomachs, and also on results from relative contribution of major items as determined from 

frequency of occurrence, numerical abundance and gravimeteric methods. These data were 

compared between the low and the high water level seasons. 
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4. RESULTS 

4.1 Size composition of the sample 

A total of859 (357 males and 502 females) C. gariepinlls individuals were caught throughout the 

study. Total length in the sample ranged from 28 to 96 cm for males, and from 28 to 104 cm for 

females. The corresponding total weight range was 200 to 6000 grams for males, and from 150 

to 8000 grams for females. 

As shown in Figure 5, the greater proportion of the sampled male fish range in size between 45 

and 74 cm whereas more females were caught between sizes 35 and 64 cm the peak being 

between 45 and 54 em for both sexes. This length group alone was about 27% for males and 

30% for females. Fish below 35 cm, and those above 84 em were least represented iIi the sample 

(Fig. 5). 

4.2 Sex-ratio 

The study showed that sex-ratio (female to male) in the total sample was significantly different 

(Chi-square, P = 0.00) from 1:1 (Table 3). The result suggested a preponderance offemales over 

males in C. gariepilllls of Lake Langeno. In addition, it was found that there was a 

preponderance of females over males in samples taken during both low water level and high 

water level seasons (Table 3). 
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Figul'e 5. Length-frequency distribution of C. gariepinlls in the sample used for the present 

study. 
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Table 3. Monthly sex-ratio of C. gariepinus in Lake Langeno. Sex-ratio in samples taken at low 

and high lake water level seasons are also shown. * = significant at 5% level. Sex-ratio in 

May and June were not statistically tested due to small sample size. 

Month Females Males Ratio (F: M) X
2 

April 149 83 1.80:1 18.77' 

May 9 9 1.00:1 

June 8 4 2.00:1 

July 76 71 1.07:1 0.17 

August 194 105 1.85:1 26.49' 

October 66 85 0.78:1 2.39 

Low lake water level 

(Apr., May, Jun.) 166 96 1.73:1 18.7* 

High lake water level 

(Jul., Aug., Oct.) 336 261 1.29:1 17.58* 

Total 502 357 1.41:1 24.47* 
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Sex-ratio in different length groups ofC. gal'iepinlls are presented in Table 4. Evidently, females 

significantly outnumbered males in length classes between 25 and 54 cm TL. Sex-ratio in larger 

length classes was not significantly different (P > 0.05) from one-to-one (Table 4). 

4.3 Length-weight J'elationship 

The relationship between total length and total weight ofC. gal'iepinlls in Lake Langeno was best 

described by the following regression equations. 

Males: 

Females: 

TW = 0.0076 X TL2
.
928

, R2 = 0.973, n = 357. 

TW = 0.0073 X TL2
.
96o

, R2 = 0.982, n = 502. 

Both equations were highly significant (ANOYA, P < 0.005), and suggested a curvilinear 

relationship with high values of coefficient of determination. 

Comparison of the above equations showed that there is no significant difference (ANCOY A, P >' 

0.05) in length-weight relationship between the sexes. Therefore, an equation common to the 

sexes was fitted (Figure 6). The common equation was significant (ANOY A, P < 0.05), and the 

slope (b=2.914) was very close to 3. The equation was fitted for length range of28 to 104 cm 

and weight range of ISO to 8000 grams. 
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Table 4. Sex-ratio in different length groups of C. gariepinlls in Lake Langeno. * = significant at 

5% level. Sex-ratio in length classes between 85 and 104cm TL were not statistically 

tested due to small sample size. 

Ratio 

Size-group (cm) Females Males (F:M) X
2 

25-34 21 6 3.50:1 8.33* 

35-44 113 40 2.83:1 34.83* 

45-54 148 97 1.53:1 10.61 * 

55-64 113 86 1.31:1 3.66 

65-74 63 71 0.89:1 0.47 

75-84 33 43 0.77:1 1.31 

85-94 9 13 0.69:1 

95-104 2 1 2.00:1 

Total 502 357 1.41: I 24.47* 
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FigUl'e 6. Length-weight relationship of C. gariepinlls from Lake Langeno. 
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4.4 Condition facto!' 

4.4.1 Fulton cOlldition/actor 

Fulton condition factor (PCF) values of e. gariepilllls ranged from 0.13 to 0.94 for males and 

from 0.30 to 1.01 for females. Mean ± SE FCF was found to be 0.58 ± 0.00 and 0.63 ± 0.00 for 

males and females, respectively. The overall mean ± FCF was 0.54 ± 0.00. 

Mean ± SE monthly FCF values ranged from 0.55±0.04 (in June) to 0.65 ± 0.03 (in May) for 

male e. gariepilllls. The same for females of e. gariepilllls ranged from 0.61 ± 0.01 (in June, 

July and October) to 0.66 ± 0.04 (in May) (Table 5). 

Two way ANOY A indicated that FCF values were significantly different between males and 

females (P = 0.00), and between sampling months (P = 0.0004). There was no significant sex by 

month interaction (ANOYA, P = 0.1671) suggesting that one of the sexes had higher FCF values 

throughout the sampling months. Thus, as shown in Table 5, females had larger mean FCF value 

than the males in all months. 

The difference in FCF between the low water level and the high water level seasons (Table 5) 

was found to be non-significant (ANOYA, P = 0.1334). However, sex-based difference and the 

interaction between sex and season were significant (ANOYA, P = 0.0067). Thus, FCF was 

larger at low water level than at high water level for males but the reverse is tme for females. 

During both seasons, however, females had larger FCF than male ofe. gariepilllls (Table 5). 
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Table 5. Fulton's condition factor (mean ± standard error) of C. ga/'iepinus in Lake Langeno by 

sampling month and season. n is sample size. 

Month I season Males n Females n 

April 0.58 ± 0.01 83 0.62 ± 0.01 149 

May 0.65 ± 0.03 9 0.66 ± 0.04 9 

June 0.55 ± 0.04 4 0.61 ± 0.01 8 

July 0.56 ± 0.01 71 0.61 ± 0.01 76 

August 0.58 ± 0.01 105 0.65 ± 0.01 194 

October 0.58 ± 0.01 85 0.61 ± 0.01 66 

Low lake water level season 

(Apr., May, Jun.) 0.58 ± 0.01 96 0.62 ± 0.01 166 

High lake water level season 

(Jul., Aug., Oct.) 0.57 ± 0.01 261 0.64 ±O.OO 336 

Total 0.58 ± 0.00 357 0.63 ± 0.00 502 
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Mean comparison by the G-method showed that mean FCF of males was significantly low in 

June, but it was similar during the rest of the sampling months (Table 6). 

Mean FCF of female C. gariepinlls was significantly largest in May, but it was not significantly 

different among the rest of the sampling months (Table 6). 

Mean ± SE values ofFCF for different length groups are presented in Table 7. It was found that 

the difference in FCF among length-groups, and between sexes, was statistically significant 

(ANOYA, P = 0.00). Length by sex interaction was found to be non-significant (ANOYA, P = 

0.0981). Mean FCF offemales was larger than that of males in all length groups except length 

group 25-34 cm in which case males had slightly larger FCF than the females (Table 7). 

Comparison of mean FCF among length groups suggested that the value was significantly lowe~t 

for males between 75 and 84 cm TL, but it was relatively high and similar for those in the rest of 

the length groups (Table 8). Mean FCF was significantly high for females between 95 and 104 

cm TL, but it was relatively low and similar in smaller length groups (Table 8). 
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Table 6. Mean comparison (G-method) of Fulton condition factor by month for male and female 

C. gariepinlls in Lake Langeno. Months arranged in increasing order ofFCF. FCF is not 

significantly different between months underlined by the same line. 

Sex Month 

Male June July April August October May 

Female June July October April August May 
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Table 7. Fulton's condition factor (mean ± standard error) in different length groups of C. 

gariepinus in Lake Langeno. n is sample size. 

Size-group (cm) Males n Females n 

25-34 0.69 ± 0.06 6 0.68 ± 0.03 21 

35-44 0.60 ± 0.02 40 0.63 ± 0.01 113 

45-54 0.57 ± 0.01 97 0.63 ± 0.01 148 

55-64 0.57 ± 0.01 86 0.63 ± 0.01 113 

65-74 0.58 ± 0.01 71 0.62 ± 0.01 63 

75-84 0.55 ± 0.01 43 0.59± 0.02 33 

85-94 0.58 ± 0.03 13 0.71 ± 0.04 9 

95-104 0.68 1 0.71 2 

Total 0.58 ± 0.00 357 0.63 ± 0.00 502 
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Table 8. Mean comparison of Fulton condition factor by length groups for male and female 

C.gariepinlls in Lake Langeno. Size groups arranged in increasing order of FCF. FCF is 

not significantly different between size groups underlined by the same line. 

Sex Size-group 

Male 75-84 45-54 55-64 65-74 85-94 35-44 95-104 25-34 

Female 75-84 65-74 35-44 45-54 55-64 25-34 85-94 95-\ 04 
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4.4.2 Relative condition/actor 

Relative condition factor (ReF) values of C. gariepilllls ranged from 0.23 to 1.53 for males and 

from 0.49 to 1.61 for females. Mean ± SE ReF was found to be 0.97 ± 0.01 and 1.05 ± 0.01 for 

males and females, respectively. Mean ReF was greater than unity in all the sampling months 

except in June for females, but mean RCF of males was greater than unity only in May (Table 9). 

Mean ± SE monthly ReF values ranged from 0.91 ± 0.06 (in June) to 1.09 ± 0.04 (in May) for 

male C. gariepinlls. The same for female C. gariepilllls ranged from 0.99 ± 0.02 (in June) to 1.10 

± 0.07 (in May) (Table 9). 

Two way ANOVA indicated that ReF values were significantly different between males and 

females (P = 0.00), and between sampling months (P = 0.00). There was no significant 

difference in sex by month interaction (ANOVA, P = 0.1254) suggesting that one of the sexes 

had higher RCF values throughout the sampling months. Thus, as shown in Table 9, in each 

month the females had larger mean ReF value than the males. 

The difference in ReF between the low water level and the high water level seasons (Table C) 

was found to be significant (ANOV A, P = 0.0196). Difference between sexes and the interaction 

between sex and season were also significant (ANOVA, P = 0.0025). Thus, mean ReF was high 

at low water level than at high water level for males whereas at high water level than low water 

level for females (Table 9). Mean ReF was larger for females than males during both seasons. 
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Table 9. Relative condition factor (mean ± standard error) of male and female C. gariepinlls in 

monthly samples and in lowlhigh lake water level season. n is sample size. 

Month Males n Females n 

April 0.96± 0.02 83 1.02 ± 0.01 49 

May 1.09 ± 0.04 9 1.10 ± 0.07 9 

June 0.91 ± 0.06 4 0.99± 0.02 8 

July 0.95 ± 0.02 71 1.03 ± 0.01 76 

August 0.98 ± 0.01 105 1.09 ± 0.01 194 

October 0.99 ± 0.01 85 1.04 ± 0.02 66 

Low water level 

(Apr., May, Jun.) 0.98 ± 0.01 96 1.03 ± 0.01 166 

High water level 

(Jul., Aug., Oct.) 0.97 ± 0.01 261 1.08 ± 0.01 336 

Total 0.97 ± 0.01 357 1.05 ± 0.01 502 
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Mean comparison by the G-method showed thatRCF of males was significantly lowest in June, 

and it was not significantly different between April, August, October and May during which time 

it was highest. ReF in July was intermediate (Table 10). 

Mean ReF of female C. gariepilllls was significantly low in June, but it was similar and highest 

during the rest of the sampling months (Table 10). 

Mean ± SE values of ReF for different length groups are presented in Table 11. It was found 

that the difference in RCF among length-groups, and between sexes, was statistically significant 

(ANOY A, P < 0.05). Length by sex interaction was found to be non-significant (ANOY A, P = 

0.0806). RCF offemales was generally larger than that of males for all length classes except the 

smallest class in which case males had slightly larger value (Table 11). 

Comparison of mean ReF among length groups suggested that RCF of males was similar and 

highest for the smallest and the two largest classes (Table 12). It was also similar for t~e 

remaining length classes. ReF of female C. gariepilllls was also similar and highest for the two 

largest length classes, and it was similar for the remaining length classes (Table 12). 
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Table 10. Mean comparison of Relative condition factor by month for male and female C. 

gariepinlls in Lake Langeno. Months arranged in increasing order of RCF. RCF is not 

significantly different between months underlined by the same line. 

Sex Month 

Male June July April August October May 

Female June April July October August May 
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Table 11. Relative condition factor (mean ± standard error) of different length groups of males 

and females C. gariepinlls in Lake Langeno. n is sample size. 

Size-group (cm) Males n Females n 

25-34 1.11 ±0.1O 6 1.10 ± 0.05 21 

35-44 0.98 ± 0.03 40 1.02 ± 0.01 113 

45-54 0.95 ± 0.01 97 1.06 ± 0.01 148 

55-64 0.97 ± 0.01 86 1.06 ± 0.01 113 

65-74 1.00 ± 0.01 71 1.06 ± 0.01 63 

75-84 0.96 ± 0.03 43 1.03 ± 0.03 33 

85-94 1.02 ± 0.05 13 1.23 ± 0.07 9 

95-104 1.20 1 1.26 2 

Total 0.97 ± 0.01 357 1.05 ± 0.01 502 
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Table 12. Mean comparison of Relative condition factor by length group for males and females 

C.gal'iepinlls in Lake Langeno. Size groups arranged in increasing order ofRCF. RCF is 

not significantly different between size groups underlined by the same line. 

Sex Size-groups 

Female 35-44 75-84 45-54 55-64 65-74 25-34 85-94 95-104 

Male 45-54 75-84 55-64 35-44 65-74 85-94 25-34 95-104 
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4.5 Food and feeding habits 

4.5.1 Composition of stomach contents 

A total of 764 stomach samples were analyzed during the present study, of which 370 were 

empty. The list of items that were observed in the stomach contents ofe. gariepinlls is presented 

in Table 13. Items ingested by the fish included organisms belonging to six taxa or groups, 

detritus and sand grains. In addition, unidentified plant and animal remains or pieces were also 

observed. 

Contents of the stomach were composed of items of both plant and animal origins. Filamentous 

algae, Micracystis sp. and macrophytes are of plant origin. Macrophytes were represented by 

pieces of shoots, roots, fruits and seeds. Items of animal origin were represented by diverse 

groups ranging from crustaceans including ostracods to relatively higher vertebrate species (i.e. 

fish). 

Crustacean members that were ingested by e. gariepinus included two genera/species of 

Cladocera, one genus of Copepoda and an unidentified Ostracod species. Insect food items of 

e.gariepinus were composed of various developmental stages of Trichoptera, Hemiptera, 

Diptera, Ephemeroptera, Odonota, Coleoptera, Plecoptera and Hymenoptera. An unknown 

Hydracarine species was also ingested. O. lIi/aticus was the only fish species ingested by the 

sampled C. gariepilllls individuals. 
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Table 13. List of items identified from stomach content samples of C. gariepilllls from Lake 

Langeno. 

Taxon (Food item) 

Algae 
(Filamentous alga and Microcystis sp) 

Cmstacea 
Copepoda 

Mesocyclops sp. 
Cladocera 

Diaphallosoma sp. 
Ceriodaphllia sp. 

Ostracoda 
Insecta 

Trichoptera larvae 
Hemiptera 

Notonectidae. 
Ephemeroptera nymphs 
Diptera larvae and pupae 

Chironomidae 
Culicidae 
Unidentified 

Odonata nymphs 
Isoptera 
Anisoptera 

Coleoptera larvae 
Plecoptera nymphs 
Hymenoptera 

Hydracarina 
Nematoda 
Pisces 

Oreochromis lliloticllS, fish eggs 
Macrophytes 

(Fmits, seeds, shoots and roots) 
Detritus 
Sand grains 
Unidentified plant & animal remains 
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4.5.2 Relative contribution offood items 

(i) Frequency of occurrence 

Based on the frequency of occurrence method, the majority ofe. gariepinlls studied had ingested 

nymphs and larval/pupae stages of different groups of insects (Table 14). The next food items, 

which were ingested by several e. gariepinlls individuals, were Crustacea. These were followed 

in descending order of occurrence by fish and macrophytes (Table 14). Detritus and sand were 

each present in about 8 % of the individuals. 

Among insects, Diptera were ingested by.. 72%, and Hemiptera by 62%, of the studied C. 

gariepinlls. The fi'equency of the other insects ranged from about 1 % to 12% of the investigated 

C. gariepinlls (Table 14). 

Among Crustaceans, Cladocera and Copepoda were eaten by about 59%, and Ostracods were 

ingested by 24% of the studied C. gariepinlls (Table 14). 

(ii) Percent composition by number 

Excluding plant food items and detritus, which were not counted, crustaceans were found to be 

numerically the most important food items to the diet of C. gariepinlls in lake Langeno (Table 

14). The next numerically important food items were insects. As compared to crustaceans and 

insects, fish were numerically the least important food of C. gariepinlls in Lake Langeno (Table 

14). 

Cladocera and Copepoda were found to be the most numerous crustaceans that were consumed 

bye. gariepinlls (Table 14). 
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Table 14. Relative importance of various food items to C. gariepinlls in Lake Langeno based on 

the frequency of occurrence, numerical abundance and gravimetric methods. Figures are 

percentages. n is number offish in which the items were found. 

Food item Frequency (%) Number(%) Wet weight %) n 

Crustacea 

Copepoda 58.6 87.9 4.4 231 

Ostracoda 23.9 11.4 2.5 94 

Insecta 

Diptera 71.6 0.5 45.5 282 

Hemiptera 62.2 0.1 36.0 245 

Odonata 12.4 0.01 10.7 48 

Trichoptera 11.7 0.01 0.3 46 

Ephemeroptera 8.1 <0.001 0.03 32 

Coleoptera 5.8 < 0.001 0.2 23 

Hymnoptera 1.3 < 0.001 < 0.0001 5 

Plecoptera 0.8 < 0.001 < 0.0001 3 

Pisces 19.0 0.01 0.4 76 

Macrophytes 10.2 40 

Detritus 7.6 30 

Sand 7.6 30 
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Among insect groups, Diptera were the most numerous members that were ingested by C. 

gariepinlls. These were followed by Hemiptera, Trichoptera and Odonota. The remaining 

insects were each less than 0.001 % of the total number offood items encountered in the stomach 

contents ofC. gariepinlls (Table 14). 

(iii) Percent composition by weight (Gravimetric method) 

Results from the gravimetric method for items whose mean weight could be determined are 

presented in Table 14. Evidently, based on weight or biomass, insects were found to be the most 

important components of the diet ofC. gariepilllls in Lake Langeno. Crustaceans were the next 

important food items. As compared to weight contribution of crustaceans and insects, fish were 

found to be the least important because, they contributed only less than 0.5% of the total weight 

of the food ingested by C. gariepilllls. 

Diptera and Hemiptera were the most important insects in tenns of weight (Table 14). The 

biomass contribution of the other insects was below 1 % each, and that of Plecoptera and 

Hymenoptera was the least. Cladocera and Copepoda were the most important crustacean groups 

in the diet of C. gariepilllls. 

In summary, Insecta, Crustacea and fish were found to be the most important food items of C. 

gariepinlls in Lake Langeno. Each method suggested that fish were least important as compared 

to crustaceans and insects. Insects were the most important based on the frequency of occurrence 

and the gravimetric methods, but crustaceans were the most important based on composition by 

number. In addition, the results from each method showed that from insects, Diptera and 
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Hemiptera, and from crustaceans, Cladocera and Copepoda were the most important components 

in the diet of e. gariepilllls in Lake Langeno. 

4.5.3 Food habit and Clarias-size l'elationship 

The relative contribution of major food items, i.e., insects, crustaceans and fish, in the diet of 

different length groups ofe. gariepilllls is shown in Figures 7, 8 and 9. Although each food item 

was ingested by some fish belonging to each length group, the importance of a food item was 

more pronounced for a certain length group than the other. 

Based on the frequency of occurrenctl method (Fig. 7), crustaceans appeared most important f6r 

e. gariepilllls between 45 and 64 cm TL (Fig. 7a). In addition, insects were most important for 

small-sized (below 54 cm TL) e. gariepilllls (Fig. 7b) and fish were most important for large­

sized (>64 cm TL) C. gariepilllls (Fig. 7c). 
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As shown in Figure 8, cmstaceans were the most numerous food items for C. gal'iepilllls of all 

length groups including the largest ones. Fish and insects were more prominent (numerically) in 

the diet of large (>84 cm TL) C. gariepilllls (Fig. 8) than the remaining length classes. 

Based on the gravimetric method, insects were the most important food of all length groups ofe. 

gal'iepilllls (Fig. 9). There was a relative increase in the importance of cmstaceans for e. 

gal'iepinlls between 45 cm and 74 cm, and in the importance of fish for large (>84 cm TL) e. 

gmiepinlls (Fig. 9). 

4.5.4 Pl'edatol' to pl'ey-size I'atio 

Prey to predator (i.e., O. niloticlIs to C. gmiepinlls) length ratios varied widely. For instance, a 

C. gal'iepinlls of37 cm TL had ingested an O. niloticlis of 16 cm TL, and another e. gal'iepinlls 

of77 cm TL had ingested O. niloticlIs individual of 1.5 cm TL. For about 30% and 20% of the 

e. gariepinlls individuals that had ingested O. niloticlIs, prey to predator ratio was between 1:5 

and I: 1 0, and between 1 :20 and 1 :30, respectively (Fig. 10). The ratio was either above 1:5 or 

below 1 :30 for about 8% of the C. gariepinlls studied (Fig. 10). 

4.5.5. Seasonal feeding periodicity 

Fish with empty stomach were most frequent in July, August and in October, the highest 

frequency being in August. All C. gal'iepinlls that were caught in May and June had food in their 

stomach. 
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Generally, empty stomachs were highly frequent (about 95% of all empty stomachs in the study) 

during the season of high water level, i.e., during July, August and October. 

The number of C. gariepinlls individuals which had ingested crustaceans and insects was about. 

the same at low and high water-level, however, the number of e. gariepinlls which had ingested 

0. niloticlis was higher at high than at low water-level season (Fig. lla). In addition, the 

importance of crustaceans and insects was similar in the two seasons both numerically (Fig. 11 b) 

and gravimetrically (Fig. llc). The numerical and weight contribution ofO. niloticlis in the diet 

ofe. gariepinlls was more pronounced at high than at low waterlevel (Figs. 11 b & llc). 
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5. DISCUSSION 

The study showed that there is an overall preponderance of females over males in the C. 

gariepinlls samples caught. Thus, females were about 1.41 x more numerous than males. The 

result is contrary to the C. gariepinlls population of Lakes Awassa (Elias Dadebo, 1988) and 

Chamo (Elias Dadebo, Unpublished manuscript) where sex ratio is reported to be not 

significantly different from 1: 1. The reason for the unbalanced sex ratio in the present study is 

not known. Studies on other species, however, have shown that unbalanced sex ratio may result 

fi'om sex-reversal (Hughes, 1992), activity differences between the sexes during spawning 

(Demeke Admassu, 1994.), and the type of gear and sampling site used (Demeke Admassu, 

1994). The phenomenon of sex-reversal that was reported for some species such as Nile perch 

(Lates niloticlIS) (Hughes, 1992) is not known for C. gariepinlls. Demeke Admassu (1994) 

reported that unbalanced sex ratio in O. niloticlIs from Lake Awassa was due to the difference in 

spawning activity and sites between the sexes. He noted that females move about whereas males 

stay at the bottom, and thus the sexes are segregated when engaged in spawning activity. 

Therefore, his surface-set gillnets, which are passive gears, caught significantly more females 

than males during the spawning seasons. The sampling gear used in the present study, i. e. hook 

and line, is also a passive gear, and it caught more females in April, June, July and August. It is 

not known if the fish in Lake Langeno breeds intensively in these months. However, in the 

close-by Lake Awassa it breeds throughout the year, but at a very low intensity between 

September and January and at high intensity between February and June (Elias Dadebo, 1988; 

2000). If the same is true for C. gariepinlls in Lake Langeno, the proportion of females in the 

sample could be a reflection of the spawning season. However, this should be confirmed after 
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detailed knowledge on the spawning season of the fish for it can have significant bearing on a 

fishery taking the two sexes at an unbalanced manner/number. 

The regression equation relating TL and TW in C. gal'iepinlls of Lake Langeno can be used to 

estimate one variable from the other for fish between 28 cm and 104 cm in TL and 150 g and· 

8000 g in TW. That the value of the slope (b = 2.914) is close to the cube indicates that C. 

gal'iepinlls in Lake Langeno grows isometrically, i. e., no change in body shape with growth 

(Ricker, 1975; Bagenal and Tesch, 1978). An overall meanRCF of 1.01 also indicates isometric 

growth. Other authors working on C. gal'iepinlls have reported similar results. For instance, the 

length-weight regression slope for C. gal'iepinlls in Lake Awassa was close to the cube (3.04) 

(Elias Dadebo, 1988). The same for the population in Lake Chamo was found to be 3.19 (Elias 

Dadebo, Unpublished manuscript). The regression slope for C. gal'iepinlls in Elephant Marsh, 

Southern Malawi, was also found to be 3.14 (Willoughby and Tweddle, 1978). 

Mean FCF of C. gal'iepinlls in the present study was 0.58 for males and 0.63 for females. The 

overall mean FCF for the population was 0.61. According to Elias Dadebo (1988), 

corresponding values for the Lake Awassa population are 0.69 for males, 0.70 for females and 

0.70 for the population in general. Thus, C. gal'iepinlls in Lake Langeno has a relatively lower 

condition factor (well-being) than that in Lake Awassa. Lake Awassa, at least in terms of 

primary productivity, is about 8 times more productive than Lake Langeno, the latter ofwhich is 

considered to be least productive (Elizabeth Kebede, 1996). Thus, quantity and quality of tlie. 

food in Lake Langeno may be lower than that in Lake Awassa to result difference in condition 

between the two C. gal'iepinlls populations. Demeke Admassu and Ahlgren (2000) who reported 

lower condition for the Lake Langeno juvenile O. niloticlis population as well as for adult group 
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(Zenebe Tadesse, 1999) than for the Lake Chamo and Lake Zwai populations attributed the 

difference to differences in productivity. 

Additional evidence can also be obtained by using length-weight equations fitted in the present 

study and that by Elias Dadebo (1988). Considering a 30 cm fish length, C. gariepinlls would be 

190 g in Lake Awassa, but 169.3 g in Lake Langeno. For a 90 cm TL, C. gariepinlls in Lake 

Awassa would be about 5.4 kg, but that in Lake Langeno would be about 4.2 kg. Generally, C. 

gariepinlls between 30 cm and 90 cm TL in Lake Awassa would be on average 1.22 x (range: 

1.12x - 1.30x) heavier than similar sized fish in Lake Langeno. Thus, it can be concluded that the 

Lake Awassa C. gariepinlls population grows relatively faster than that in Lake Langeno. The 

reason for the difference may be related to the difference in productivity between the two Lakes, 

which in tum determines food quantity and quality variations. 

Another factor may be the relatively low contribution offish to the diet of C. gariepinlls in Lake 

Langeno. Fish (i. e. 0. ni/oticlIs) makes up the bulk of the food ofC. gariepinlls in Lake Awassa 

(Elias Dadebo, 1988). It is believed that piscivores generally grow faster than non-piscivores· 

(Wootton, 1990). 

Results on FCF and RCF of C. gariepifllis from Lake Langeno suggest that females are in 

relatively better condition than males. The finding agrees with sex-based differences in FCF 

reported for C. gariepinlls of Lake Awassa (Elias Dadebo, 1988). In general, for fish 

populations, males tend to grow better, and hence have higher condition than females, and this is 

attributed to reproduction being energy-costly in females (Wootton, 1990). However, it is also 

common to find populations whose female members grow superiorly and have better condition· 
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(Fryer and IIes, 1972). Although the difference could be genetically determined, it is difficult to 

explain the phenomenon in present study. 

Fulton condition factor of C. gariepilllls (average to the sexes) was relatively highest (0.66) in 

May but lowest (0.58) in June. Seasonal fluctuations in environmental factors such as 

temperature, spawning activity, food quality and quantity, etc. may be responsible (e.g. Yirgaw 

Teferi, 1997; Demeke Admassu, 1998; Zenebe Tadesse, 1998; Demeke Admassu and Ahlgren, 

2000). Water temperature data are not available for the study period. However, assuming little 

inter-annual variations to use previous water temperature data (Fig. 4b), high condition factor in 

May and low in June may be attributed to high and low water temperature, respectively. Further 

study is necessary to reveal the effects of other factors such as spawning, food quality and· 

quantity, etc. 

The study showed that C. gariepilllls in Lake Langeno ingests a variety of organisms and items. 

Organisms identified fi'om the stomach contents of the fish varied from phytoplankton (e.g. 

Microcystis) to higher plants (Macrophyte pieces), and from macroinvertebrates (e.g. Crustacea) 

to a higher vertebrate (i.e. O. niloticlls). These organisms are also ingested by the same species in 

Lake Sibaya, South Africa (Bruton, 1978), in Lake Kinneret, Israel (Spataru et al., 1987), in Lake 

Awassa (Elias Dadebo, 1988; 2000) in Lake Chama (Elias Dadebo. unpublished data) and in 

Lake Tana (Tesfaye Wudneh, 1998). 

As it will be explained later, algae, macrophytes, detritus, sand grains and nematodes are not 

considered to be food items. However, crustaceans, insects and fish are important food items of 
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C. gariepinlls in Lake Langeno. The same has been reported for the species in other water bodies 

(Bruton, 1979: Spataru et al., 1987; Elias Dadebo, 1988; 2000). 

Molluscus and Oligochaetes were not observed in the stomach content in the present study as it 

was also the case for C. gariepinlls in Lake Awassa (Elias Dadebo, 1988; 2000). However, these 

organisms are repolted to be important food of the species in other water bodies (Bruton, 1979;· 

Spataru et al., 1987). Althongh food habit may vary with the habitat, the absence of molluscus 

and Oligochaetes in the stomach content could be attributed to their absence from Lake Langeno 

due to the high turbidity of the lake. Digestion (particularly for soft-bodied animals such as 

Oligochaetes) before sampling could also have introduced errors (Kirk, 1967; Windell and 

Bowen, 1978). 

Based on biomass contribution (Gravimetric method), insects are the most important food of C. 

gariepinlls in Lake Langeno. Crustaceans are next to insects whereas fish (0. niloticlIs) was least 

important. Similarily, Zooplankton and/or insects are found to be more important than fish to the 

diet of C. gariepinlls in Lake Tana (Tesfaye Wudneh, 1998) and in Lake Chamo (Elias Dadebo, 

Unpublished manuscript). Contrary to this, however, other studies have reported fish to be the 

most impOitant food of Clarias. Elias Dadebo (1988; 2000), for instance, reported that O. 

nilotic/ls is 79% of the bulk of the food ingested by the fish in Lake Awassa. In addition, 

Thomas (1966) reported that Cichlid fishes are the most important food of C. senegalensis in 

man-made lake in the Ghanaian Savanna. 

C. gariepinlls is considered to be inefficient piscivore (Tesfaye Wudneh, 1998). Therefore, C. 

gariepinlls is likely to avoid hunting for prey fish if these are in low abundance, but look for 

53 



other abundant food items instead. The same is likely to hold true if other efficient predators are' 

present. Elias Dadebo (Unpublished manuscript) found that in Lake Chamo, where voracious 

piscivores like the Nile perch are found; fish is not the most important prey of C. gariepinlls. In 

addition, in the presence of piscivorous large Barbus, C. gariepinlls is not piscivorous in Lake 

Tana (Tesfaye Wudneh, 1998). However, there are no piscivores in Lake Awassa, and O. 

ni/aticlIs is the most important food of C. gariepinlls there (Elias Dadebo, 2000). Lake Langeno 

also does not contain piscivorous fish. Therefore, the low importance of O. nilaticlIs in the diet 

of C. gariepinlls in Lake Langeno may be related to the relatively low abundance of O. ni/aticIIs 

in this lake than other lakes. That the importance of O. lIi/aticlIs showed an increase in the high' 

water level season may indicate increase in the abundance of juvenile O. ni/aticlIs which could 

have occurred due to breeding in previous months. Breeding in O. ni/aticlIs occurs so that 

juveniles are recruited to coincide with favourable conditions (such as high water level) for 

growth and survival (Demeke Admassu, 1996 and references therein). 

Detritus, algae, macrophytes, and sand grains are believed to be accidentally ingested by C. 

gariepinlls in Lake Langeno. C. gariepinlls is an indiscriminate feeder (Bruton, 1979; Elias 

Dadebo, 2000), therefore, it might have ingested these items while pursing prey that are' 

associated with macrophytes and with the sediment. Similar conclusions have also been made by 

other workers (Groenewald, 1964; Thomas, 1966; Kirk, 1967; Spataru et al., 1987; Elias Dadebo, 

2000). C. gariepinlls is considered as carnivorous and predator which accidentally consumes 

algal filaments, macrophyte fragments and detritus from the bottom together with larvae/pupae of 

benthic organisms (Groenewald,1964; Kirk, 1967). Thomas (1966) who studied the related C. 

sellegalensis also grouped the fish as carnivorous. In contrast, however, some workers (Jubb, 

1967; Willoughby and Tweddle, 1978) believe that C. gariepilllls is an omnivorous fish which, in 
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addition to animals, feeds also on humus, plant detritus and filamentous algae. It is not known 

whether the fish studied by these authors ingested these items very frequently. In the present 

study, however, items of plant origin occurred at very low frequencies. Thus, plant food items do 

not seen to be nutritionally important to C. gariepinlls in Lake Langeno. Nevertheless, further· 

study based on both stomach content and rectum content analysis should be conducted to reveal 

the importance of plant food items. 

The study showed that the diet of large C. gariepinlls included progressively more and more fish 

than the small-sized C. gariepinlls. This could be due to the fact that large C. gariepinlls inhabit 

deeper waters whereas small ones live in shallow waters among macrophytes where densities of 

benthic organisms are usually high (Bruton, 1978; Elias Dadebo, 1988; 2000). Similarly, Corbet 

(1961) showed that Clarias in Lake Victoria feeds mainly on ostracods and insects when young' 

but they tend to feed progressively more on fishes as they grow older. In addition, Munro (1967) 

also repOlted that insects are more important in the diet of small C. gariepinlls. Furthermore, 

Elias Dadebo (2000), who found slight size-based differences in food habit, reported that juvenile 

C. gariepinlls feed more on insects than did the adults. Therefore, despite the overall low 

contribution of O. niloficlIs to the Lake Langeno C. gariepinlls, the contribution was high for 

large than for small C. gariepinlls. 

Most piscivorous predators tend to prey on progressively large-sized fish as they grow larger .. 

However, there was no definite relationship between the size ofC. gariepinlls and that of its prey 

fish. The great majority (about 84%) of the C. gariepinlls had ingested O. niloticlIs whose length 

is between 1/5th and 1/30th of their own length. The lack of relationship could be related to C. 

gariepinlls being an inefficient piscivore (Tesfaye Wudneh, 1998) and/or to O. niloticIIs being the 
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least important food of C. gal'iepintls in Lake Langeno. Thus, the choice of C. gariepilllls to 

control excessive recruitment in tilapia culture should consider the benefits/costs with regard to 

using other fish such as Nile perch. 

The high frequency of C. gal'iepilllls individuals with empty stomach during the season of high 

water level may be associated with spawning activity. Heavy rainfall and subsequent rise in 

water level trigger spawning of C. gal'iepilllls in many African water bodies (Greenwood, 1955;· 

Van der Waal, 1974; Willoughby and Tweddle, 1978) including Lakes Tana (Tesfaye Wudneh, 

1998), Awassa (Elias Dadebo, 2000) and Chamo (Elias Dadebo, Unpublished manuscript) in 

Ethiopia. Thus, the fish may be engaged more on spawning activity than on hunting for prey. 

Similar findings and conclusions have also been reported for other fish species (Zenebe Tadesse, 

1988; 1998). Regurgitation and digestion before sampling have been implicated as factors 

resulting in high incidence of empty stomachs in C. gal'iepilllls samples (Kirk, 1967). However, 

although these factors, particularly regurgitation, could have introduced some error, they are 

unlikely to explain the consistently high incidence of empty stomachs observed in July, August· 

and October. 
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6. CONCLUSION 

C. gariepinlls females outnumbered males in the total as well as in both low and high water level 

seasons in Lake Langeno. 

The relationship between total length and total weight was found to be curvilinear. The value ofb 

(2.914) which was very close to 3 indicates that C. gariepinlls in Lake Langeno has an isometric 

growth. 

Females were in better condition than males; and the average FCF for the population was found 

to be 0.61. FCF of C. gariepinlls in Lake Langeno was found to be lower than that in Lake 

Awassa and Chamo. The low condition of C. gariepinlls in Lake Langeno may be related to low 

productivity of the Lake. 

Relatively low condition in June may be related with low water temperature and the relatively 

high condition in May to high water temperature. 

C. gariepinlls in Lake Langeno was found to be carnivorous predator, mainly benthic feeder, on 

insects, crustaceans and to some extent on fish (0. niloliclIs). C. gariepinlls in Lake Langeno is 

inefficient piscivore, but in addition to insects and crustaceans, large C. gariepinlls fed on more 

and more O. niloticlIs. In addition, O. niloliclIs was more important prey of large C. gariepinlls 

at high than at low water level possibly due to increased recruitment of juvenile O. niloliclIs. 

Although these items were not equally represented in the diet, the wide choice available to the 

fish suggests that when one food item is in short supply, others in abundance could be eaten. 
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