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ABSTRACT 

In order to elucidate the food and feeding habits of Bagrus bajed 
fish, stomach contents of 188 specimens with total body length 

ranging from 22 to 71cm were examined. Samples were collected 
monthly during the period from July 2000 to December 2001 from the 
commercial catch of El-Nozha Hydrodrome. The results of relative gut 
index indicated that B. bajed is carnivore. The range of its food 
material is wide, including cichiid species (Oreochromis niloticus, 
Oreochromis aureus, Sarotherodon galilaeus and Tilapia zillii), 
mullets ( Mugil cephalus and Liza ramada ), Clarias garlepinus, fish 
eggs, amphipods (Corophium volutator), shrimps ( Leander serratus) , 
aquatic insects (chironomid larvae and Coleoptera), vegetable matter 
and detritus. The maximum feeding intensity was in spring, while the 
lowest was in winter. Seasonal variation in the diet composition of B 
bajed revealed that fish prey was the main food item eaten throughout 
the year except in spring, where it represents the second important 
food item- after crustaceans. Variation in food species with fish length 
revealed an increase in the percentage of fish prey in the diet of this 
species. The diversity in diet of B. bajed, revealed low values in spring 
increasing in autumn and winter to reach the maximum in summer. 
Selectivity coefficient for fish prey group of B. bajed showed that 
cichiid species were negatively selected (-0.08), while the positively 
selected fishes were Clarias gariepinus (+0^57) and mullets (+ 0.29). 

INTRODUCTION 

Bayad fish {Bagrus bajed) is widely distributed in freshwater 
systems of Africa. It inhabits River Nile, Lake Chad, Niger and 
Senegal rivers, Lakes Mobuta and Tukana (Risch, 1986). B. bajed is 
one of the most preferable freshwater fish food in Egypt. It constitutes 
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about 1.5% ofthe total fish production of Egypt (GAFRD, 2000). Also 
it constituted a nearly similar percentage in the catch of Nozha 
Hydrodrome (1.34%). The study of diets and food habits of fish and 
other marine invertebrates through the examination of stomach 
contents has become a standard practice (Hyslop, 1980). In addition, 
knowledge ofthe feeding habits is an important way to understand the 
mechanism and processes, which structure fish assemblages (Kotrshal 
and Thomson, 1986). The purpose of this study is to provide detailed 
information on the feeding habits of this species as well as its 
variations according to season and fish size. Also to elucidate the 
effect of the feeding habits of B. bajed on the other fish species 
inhabiting the same area, which play an important role in species 
composition ofthe catch in El-Nozha Hydrodrome. 

MATERIALS AND METHODS 

Samples of Bagrus bajed were collected monthly during the 
period from July 2000 to December 2001 by Seine nets from 
commercial catch of El-Nozha Hydrodrome. It is an isolated part of 
Lake Mariut lying in its northeastern side at latitude 31° 10 Eand 
longitude 30° R It has a total area of about 504 hectares, while its 
depth ranges between 3.4 and 3.8 meters below the mean sea level, and 
the average water depth is about 2.7 meters (Gharib, 1991). A total of 
188 fish ranging from 22 to 71cm total body length were examined 
within the frame of the scientific program for environmental and 
fishery investigations of El-Nozha Hydrodrome near Alexandria. For 
each specimen, total and standard lengths (cm), total and gutted 
weights (g) were recorded. Then, stomachs were preserved in 10 % 
formalin solution. Weights of food contents (g) were determined and 
analysed to the lowest possible taxon or category depending on the 
digestion stage of each item. Number and weight ofthe different prey 
in each stomach were taken. The intestine length was measured to the 
nearest 0.1 cm for computing the relative gut index (RGI). Empty 
coefficient (percentage of the empty stomachs to the total number of 
stomachs examined) and fullness index (percentage ofthe weight of 
stomach contents to the gutted body weight ofthe fish) were used to 
determine seasonal differences in feeding intensity for mentioned 
species- The contribution of each type of food to the diet was 
expressed as percentage frequency of occurrence (%0), numerical 
percentage (%N) and weight percentage (%W). The percentage index 
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of relative importance (% IRI) after King (1984) and Cortes et al 
(1996) was used. This index combines prey number, weight and 
occurrence as described by Hyslop, (1980). Seasonal variations in 
fullness index were analyzed using the one-way ANOVA test 
(Snedecor and Cochran, 1980). Contingency table analysis was applied 
for testing the seasonal variation in diet composition of B, hajed and 
abundance by number of the food categories at different size groups 
(Crow, 1982). The seasonal variations in diversity of food were 
determined by using the index of Shannon and Weaver, (1963), 
Determining selectivity coefficient was carried out after Ivlev (1961), 
to assess the selectivity of B. bajed to each fish prey. 

RESULTS 
Relative gut index 

The relative gut index (RGI) of Bagrus bajed was in the range 
from 0.8 to 1.0 (mean ± standard deviation = 0.92+ 0.090) for fish of 
18-55 cm standard length. These results indicate that B. bajed is 
carnivore. 
Feeding intensity 

Seasonal variations of empty coefficient (E. C.) indicated that 
lowest values of empty stomachs were found in autumn (39.02%) and 
increased to 48.94% in spring, while the highest percentages of empty 
stomachs (61.00% and 62.50%) were observed in summer and winter 
respectively. Fullness index (F.I) revealed that the highest degrees of 
stomach fullness were in spring (0.98) and autumn (0.59) while the 
lowest ones was recorded in winter (0.41) and summer (0.43), One
way ANOVA test indicated significant seasonal difference in fullness 
index of B. bajed (F=3.4923 df=3.p<0.05). Tukey's honest-significant 
difference (HSD), showed that this significant difference can be 
attributed to the difference between its values in spring and winter 
(p<0X>l). 
Food patterns 

Dietary contents in the stomachs of B. bajed iricluded cichlid 
species (Oreochromis niloticiis, O, aureus> Sarotherodon galilaeus and 
Tilapia zillii), mullets (Mugil cephalus and Liza ramada ), Clarias 
gariepinus, fish eggs, amphipods {CorophiurH voluiatof), shrimps 
{Leander serratus), aquatic insects (chironomid larvae and 
Coleoptera), vegetable matter and detritus. 

Unidentified fish remains (34.46%) were the most frequent food 
item found in the diet of bayad. Shrimps, cichlid species and digested 
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food constituted the second, third and fourth important food items 
occurring in 2838%, 25.00% and 20.27% respectively. Amphipods 
(18.92%) and mullets (8.78%) came next in importance. The rare food 
items occurred in the stomach of this species included aquatic insects 
(2.03%), fish eggs, digested food, Clarias gariepinus and detritus, 
which represented 0.68%. 

The diet composition of Bagrus bajed by number consisted 
mainly of amphipods (77.09%) and shrimps (13.43%), while other 
food species were represented by less than 10 %. The most important 
food items in terms of weight were cichlid species (54.88 %), followed 
by mullets (14.88%), unidentified fish remains (11.69%), digested 
food (9.09 %), shrimps (4.41%), Clarias gariepinus (2.51%) and 
amphipods. (2,27%), while aquatic insects, vegetable matter, detritus 
and fish eggs were represented by less than 0.2 % of the total food 
weight. 

Index of relative Importance showed that amphipods (41.18%) 
and cichlid species (40.84 %) were the most important food items, 
whereas shrimps (13.89%) and mullets (3.96%) had lower values in 
the diet of B. bajed Other food items such as Clarias gariepinus^ fish 
eggs and aquatic insects were rarely encountered, representing 
unimportant part in the diet of this species (Table 1). The food patterns 
of B. bajed based on relative important index are shown in Figure (1). 
Seasonal variation of food patterns 

Seasonal variation in diet composition of B, bajed revealed that 
fish prey was the main food items eaten through the whole year except 
in spring, where it represents the second important food item after 
crustaceans .It occurred in 54 % of examined stomach contents in 
winter and increased to 61 % in spring to reach the highest values 
(79% and ■ 86%) in summer and autumn respectively. The lowest 
numerical abundance was found in spring (3%), while the maximum 
one was observed in summer (38%). There were no large seasonal 
differences in the weight abundance of fish prey, as it ranged from 
75% to 90 % of the total weight of food bulk through the whole year. 
Crustaceans such as amphipods and shrimps were rarely represented in 
summer (%IRI = 19%), increased in autumn (%IRI = 33%) and winter 
(%IRI = 40%) to become the most important food item in spring (%IRI 
= 62%), occurring by 70 % of examined stomach and constituting 
about 97% by number and 11% by weight. Despite the importance of 
digested food, which occurred in 27% of examined stomach and 
constituted 13% in winter and 14% in the summer, it was not important 
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food category in autumn (%0 =12 and %W= 3%) and disappeared in 
the diet of this species in the summer (Table 2). Contingency table 
analysis was applied for testing the seasonal variation in diet 
composition of B. Bajed. It showed highly significant difference in the 
prey composition among seasons (G=l 88.763, p<0.01).This can be 
attributed to the difference in the proportions of the following prey: 
amphipods (G=69.773, p<0.01), cichlid species (G=55.339, p<0.01) 
and shrimps (G=35.907, p<0.01). 
Feeding variations with fish length 

Variation in abundance of food species with fish size for Bagrus 
bajed indicated that the diet of small fishes (less than 30 cm) and fishes 
from 30 to 39 cm mainly contained crustaceans (94%), while teleosts 
were represented by minor importance (5-6%). The increase in fish 
length revealed an increase in the percentage offish prey in the diet of 
this species. The Larger fish (>60 cm) fed only on fish prey (68.43%) 
and shrimps (3L58%)(Table 3). 
Feeding diversity 

Shannon-Weaver diversity index for the diet of B. bajed 
comprised low values in spring (0.41) increasing in autumn (0.85) and 
winter (0.97) to reach the rilaximum value in summer; (1 ..19), (Fig, 2). 
Food Selectivity ' 

Selectivity coefficient of the fish prey groups in the stomach 
contents of 5, bajed revealed that cichlid species were negatively 
selected (-0.08), while the positively selected species wereC/a/mv 
gariepinus (+0.57) and mullets (+ 0.29), 

DISCUSSION 

The relative gut index (RGI) revealed that Bagrus bajed of El-
Nozha Hydrodrome is carnivore (RGI5* 0.8-1.0). Odum (1968) stated 
that RGI of carnivores have low values (0.6-1.0), while herbivores 
have higher values (2.9-8. l).The diet of 5. bajed had a lot of animal 
components. Its food items include cichlid species, mullets, Clarias 
gariepinus, fish eggs, amphipods, shrimps, aquatic insects, and detritus 
beside vegetable matter. This is in agreement with the finding of 
Hashem (1981) in his study of food and feeding habits of B. bajed in 
Nozha Hydrodrome. He mentioned that this species fed mainly on fish 
prey, crustaceans and organic detritus that are mostly composed of 
animal origin. On the other hand, Bishai (1970) in his work on B. 
bajed in Sudan estimated that frequency occurrence, of fish prey was 
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high followed by aquatic insects and crustaceans. According to 
Hickley and Bailey (1987), B. bajed is described as macro-predator in 
River Nile (southern Sudan), its diet consists mainly of fish prey, 
aquatic insects, organic detritus and aquatic higher plants. 

The seasonality associated with feeding in the present study 
indicated that the maximum degree of feeding intensity was in spring, 
while the lowest one was in winter. The seasonal variations in feeding 
intensity may be attributed to the spawning activities, where the 
physical space in the body cavity available for the stomach at the 
spawning period was small, beside the effect of optimum temperature 
on metabolic rate or food availability (Kuo and Tanaka, 1984; 
Nwadiaro and Okorie, 1987). Khallaf et ah (1991) reported that B. 
bajed is multiple spawner as an environmental adaptation to ensure 
favourable conditions for the offspring. This finding excludes the role 
of reproductive activities on feeding intensity. However, The declined 
feeding intensity in winter during the present study agrees with that 
reported by Hashem (1981). 

Seasonal variations in diet composition of B. bajed revealed 
that fish prey was the main food item eaten through the whole year 
except in spring, which represents the second important food item after 
crustaceans. This finding accords with Hashem (1981), who showed 
that crustaceans appeared most frequently and represented more 
abundant food items during spring, while the fish prey was observed in 
a high percentage during winter months in the fish diet. The seasonal 
variability in the diet composition of this species corresponds to the 
abundance of these food items in the habitat, which appeared to be 
influenced by water temperature and other environmental conditions. 
This agrees with Gharib, (!991) who stated that flourishing of 
crustaceans in El-Nozha Hydrodrome occurred in spring. 

Variation in abundance of food species with fish size for Bagrus 
bajed indicated that the increase in the length range resulted an 
increase in the percentage offish prey in the diet of this species. This 
coincided well with the finding of Bishai (1970) for B. bajed in Sudan 
and Hashem (1981) on the same species in Nozha Hydrodrome. 

The diversity in the diet of 5. bajed, which comprised low values 
in spring increasing in autumn and winter to reach the maximum value 
in summer may by attributed to the wide spectrum of food items in 
summer in the habitat. 

Computed selectivity coefficient of the fish prey groups in the 
stomach contents of B. bajed showed that Clarias .gariepinus and 
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mullets were positively selected, while cichlid species were not 
prefered food items for this species. The preference ability of B. bajed 
to these species plays an important role in species composition of the 
catch in the examined area. Factors that influence food selectivity of 
predators are the size and morphology of the food organisms (Bentzen 
and McPhaii, 1984). 
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