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Abstract: The present study aimed to provide information on the abundance of natural foods needed by
Oreochromis    niloticus (L.)   in   newly   formed  mining  lake  namely  Abu-Zabal  lakes.  The  natural  food
of  O. niloticus in Abu-Zabal lake, Egypt was studied from the gut contents of fish measuring 10- 23 cm total
length. Gut contents were analyzed using two methods, the frequency of occurrence and numerical method.
Diatoms, blue green algae and green algae constituted main food of plant origin. Diatoms were found to be the
most preferable food of plant origin where it occurred in more than 68.0% of the examined fish. Rotifers,
cladoceranes, ostracods, copepods, molluscanes and animal derivatives were comprised the food of animal
origin. Sand particles, detritus and macrophytes (plant tissues) occurred in about 40.0, 75.4 and 33.3% of the
examined guts respectively. It was concluded that O. niloticus in Abu-Zabal lakes is omnivorous.
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INTRODUCTION the distribution, community structure of zooplankton and

Abu-Zabal  man-made  lakes are located in north of community of Lake Abu-Zabal was detected by [10].
Al Qalyobiyah Governorate, Egypt. The Lakes were Effects of environmental conditions of Abu-Zabal Lakes
formed, during last century, probably due to fracture and on fish caught were investigated by [11]. This study
extract of basalt rocks. The lakes, inland closed basins, proved that Abu-Zabal lake fishes are safe because heavy
receive their water from the ground and seepage water. metals (Zn, Cu, Pb and Cd) concentration levels are
The lakes waters cover an area of 608.050×10 m  [1]. comparable to the permissible international limits.3 2

The study of [1] was considered the first attempt to Studies on natural feeding of fish permit to identify
light the physical properties of Abu-Zabal Lakes, this the trophic relationships present in aquatic ecosystems,
study   aimed   to   determine   the   pathymetry  and identifying feeding composition, structure and stability of
phsico-chemical characteristic of water. The results of food webs [12-16]. In the same time, the study of the food
most physical and chemical parameters revealed that the and feeding habits of freshwater fish species is a subject
water of Abu-Zabal Ponds can be classified as brackish of continuous research because it constituted the basis
water basins [1, 2]. Some pathological conditions in for the development of a successful fisheries management
Tilapia zillii collected from the lake were recorded by [3]. programme on fish capture and culture [17, 18]. Studies on
Also [4] studied the community structure of diet composition are important in community ecology
phytoplankton  in  the  newly  formed  aquatic  lakes  at because the use of resources by organisms has a major
Abu-Zabal. Other studies detected the levels of some influence on population interactions within a community
heavy metals in water, sediment and several organs of fish [19]. Studies of species resources requirements have been
species collected from Abu-Zabal Lakes [5-7]. Pysico- used in attempts to understand factors controlling the
chemical and bacteriological analysis of the lakes were distribution and abundance of organisms [20]. Data on
investigated by [8], the results revealed that lake waters different food items consumed by fish may eventually
were on the alkaline side, high total bacterial counts and result in identification of stable food preference and in
high bacterial indicators of sewage pollution were creation of trophic models as a tool to understand
recorded during summer. On the other hand [9] studied complex ecosystems [21, 22]. 

macrobenthos of the ponds water. The zooplankton
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There is no published data available on the food and RESULTS 
feeding habits of O. niloticus which constitute the major
content of the bulk of Abu-Zabal lakes [11]. So, this study Gut contents were analyzed using frequency of
aimed to provide information about stomach contents and occurrence and numerical methods. Bacillariophyceae
feeding habits of O. niloticus in these newly formed (diatoms), Chlorophyceae (green algae) and
mining lakes. Cyanophyceae (blue green algae) constituted main food

MATERIALS AND METHODS Navicula sp., Cyclotella sp., Achnanthes sp. and

Specimens (n = 280) for food analysis were obtained stomachs mostly by Scenedesmus sp., Ankistrodesmus
from gill net; trammel net and basket traps operating in sp., Coelastrum sp. and Cosmarium sp., while blue green
Abu-Zabal Lakes on a bimonthly basis from March 2005 algae  were represented by Merismopedia sp, Oscillatoria
till February 2006. For each specimen, length to the sp., Anabaena sp., Micrcystis sp. and Coelospharium sp.
nearest millimeter and total and gutted weight to the whereas rotifers, molluscanes (bivalves), cladoceranes,
nearest gram were recorded. Specimens were dissected ostracods, copepods and animal derivatives constitute
and their gut removed and preserved in 4% formalin. After the food of animal origin. In occurrence method, diatomes
that, total weights of stomachs to the nearest 0.01 g were was found to be the most preferable food of plant origin
recorded. The stomach contents of individuals were where it occurred in more than 68.0% of the examined fish.
analyzed and the bimonthly data were grouped by season Green algae and blue green algae as a groups contribute
and the number of empty stomachs was recorded. The about 56.5 and 18.8, respectively. Macrophytes (plant
stomachs were dissected and the contents were emptied tissues) occurred in 33.3%. Examination of the diet of
into a Petri-dish. Analysis was done using frequency of O.niloticus showed that, there was high percentage of
occurrence and numerical methods as described by [23]. detritus and sand particles occurred in its stomach, which
In the frequency of occurrence method, the occurrence of compressed about 75.4 and 40.0% respectively. Rotifers
food items was expressed as the percentage of the total were observed as the preferably food of animal origin
number of stomach containing food. In the numerical contribute about 40.0% of the examined fish and mostly
method, the number of each food item was expressed as represented by Brachionus sp., while mollusca was the
the percentage of the total number of food items found in least (0.36%). 
the stomach. Regarding seasonal occurrence of different food

The   degree   of   stomach   fullness   is   divided  into items in the guts of O. niloticus, Fig. 1 shows that, a high
3 classes ranging from empty, half to full. Mean relative percentage of occurrence of green algae were recorded 
weight of content was calculated as described by [23, 24] during  both  spring  and  summer  (72.7and 90.0%,
as follow: respectively), while the highest percent of blue green

Mean weight  of content = Total stomach contents the highest percentage in spring comprised about 90.9%
  weight/Total fish weight x 100 of  the  total  examined  stomachs.  While sand  particles

of plant origin. Diatoms were represented mainly by

cocconies sp. Green algae were represented in fish

algae occurred during winter (42.9%). Detritus constituted

Fig. 1: Seasonal occurrence of food items of O.niloticus in Abu-Zabal Lakes
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Fig. 2: Seasonal percentage of food items of O.niloticus in Abu-Zabal Lakes by numerical method

attainted its highest occurrence during summer and spring Regarding the seasonal variation in the feeding
formed about 70.0 and 68%, respectively. The highest intensity as an index of the stomach fullness, it could be
percentage of occurrence of rotifers was detected during stated that, the maximum number of empty stomach was
summer season (50%). Animal derivatives (eggs, scales, recorded  during  spring  and  autumn  seasons  (12.5 and
insect and crustaceans appendages, etc.) occurred in 29.0%, respectively) as shown in Table 1.
high  percent  during  winter  season  constituting 71.4% The seasonal variations in the mean weight of
of the examined guts. The rest food of animal origin content in collected fish samples in Table 2 showed that,
(molluscanes, cladocerans and copepods) attained the summer attained the highest mean weight of content
highest percent during summer season (Fig. 1). whereas the lowest was recorded during autumn.

In the numerical methods, detritus and diatoms
formed the most important diet (18.57 and 16.79%, DISCUSSION
respectively). Seasonal variation of different food items
showed that, diatoms formed the most important food The study of the trophic ecology is useful and
items of plant origin during the four seasons as shown in fundamental to understand the functional role of the fish
Fig. 2. Animal derivatives were the preferable food of within their ecosystems [16, 25, 26]. Analysis of stomach
animal origin during spring, summer and autumn. Rotifera contents of O. niloticus during the study showed the
nearly attained the same percent during the four seasons, presence of three algal groups and diatoms was the most
whereas Cladocera was the most important animal food preferable food of plant origin where it occurred in more
origin during winter (16.67%). Generally, results of the two than 68.0% of the examined fish. Investigation of [4]
methods of analysis emphasized the importance of plant found   that,   the   phytoplankton   assemblage   of   the
as a major food resource in the stomach of Nile tilapia and Abu-Zabal Lakes consists of 138 species belonging to 7
foods of animal origin were observed on some occasions classes. Chlorophyceae, Bacillariophyceae and
and these were mainly rotifers and animal derivatives. Cyanophyceae represented the three main classes in

Table 1: Percentages of seasonal variation in gut fullness of O. niloticus
in Abu-Zabal Lake

State of gut Spring Summer Autumn Winter
Full 54.2 33.3 25.8 60.0
Half 33.3 66.7 45.2 40.0
Empty 12.5 - 29.0 -

Table 2: Seasonal variation in mean weight of content ±SD of O.niloticus
in Abu-Zabal Lake

Season Mean weight of content
Spring 5.01±1.38
Summer 5.78±2.30
Autumn 4.61±1.50
Winter 5.15±1.78

lakes, diatoms was the second important predominant
phytoplankton group and it attained its maximum
occurrence during winter season. The study [27] pointed
out that the diatoms is the most important food item than
any food items in the gut of O.niloticus in Nyanza Gulf
Lake Victoria. Rotifers were observed as the prefer food of
animal origin whereas, it contributed about 40.0% of the
examined fish. Moreover [9] mentioned that, rotifers
dominated the zooplankton groups forming about 87% of
total zooplankton in Abu-Zabal Lakes and Brachionus
plicatlis proved to be the most dominant species. The
study also added the presence of seven macrobenthic



World Appl. Sci. J., 6 (1): 01-05, 2009

4

species  belong  to  Arthropoda  (3  species),  Mollusca feeding intensity [33]. Oreochromis spp. was found to be
(3 species) and one species to Annelida. Also [10] found an omnivorous opportunistic-generalist benthophagic
that the pelagic zooplankton community in the same lake browser or surface grazer [34]. The feeding habits in this
comprised Rotifera, Protozoa (Ciliophora and Rhizopoda) study were similar to those reported by [18] in  a  Tropical
and Copepoda, Cladocera were seldom recorded. The Reservoir,   Nigeria   on   O. niloticus   and S. galilaeus
study [28] pointed out that, animal foods were observed (L.). 
on the guts of O. niloticus on rare occasions and these It was concluded that, the major food of O. niloticus
were  mainly  rotifers.  So,  analysis of stomach contents in Abu-Zabal Lakes were detritus, diatoms, green algae,
of  O.  niloticus  in  this  study  showed good relation animal derivatives, sand particles, rotifers ect. So the
with  the  ambient  plankton, where all species found in ability  to  exploit  different  varieties  of  food  items
the stomach of  this  fish  were  previously  recorded  in makes O. niloticus to be omnivorous. This ability to feed
the  water  of Abu-Zabal Lakes. Results of the two at different trophic levels, coupled with the potential for
methods  of  analysis  emphasized  the  importance of fast growth [11] makes this species a promising candidate
plant as a major food resource in the stomach of Nile for incorporation into locally-operated polyculture
tilapia, which agrees with [29]. systems. 
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