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ABSTRACT

The material was collected over a four-months period from Decemb-
er 1969 to March 1970. The data soobtained were analysed by using
the occurrence & the points methods. 7. zillii of both sexes feed on plant
material as well as on food of animal origin. The males & females took
about nearly the same food items but with a slight difference in propor-
tion. The percentage of fish with empty alimentary canals decreased
gradually from December 1969 to March 1970. So, in December, 55.6%
&41.7%o0f the digestive tracts of males& females respectively were found
to be empty ; while in March, all the males had food in their alimentary
tracts & 14.59, of the females were with empty digestive tracts. The
plant components eaten by T. zillit of both sexes were diatoms : (Cos-
cinodiscus spp., Grammatophora spp., Lycmophora spp., Synedra spp.,
Cocconeis spp., Navicula spp., Diploneis spp., Gyrosigma s8pp.,
Nitzschia spp.) . Cyanophyta (Microcystis spp., Oscillatoria spp., Lyng-
bya spp.); Polysiphonia spp.: Ectocarpus spp.; higher plant tissue &
plant detritus. Animal organisms including Prorocentrum wunicans,
Nereis spp., Ostracoda, Acartia latisetosa, Gammarus spp., water insects,
Hydracarina, Gastropoda, Abra ovata, Cardium edule, fish eggs, fish
larvae, fish scales & animal detritus were used as food for Bolti (males
& females). Insignificant quantities of inorganic particles were rarely
seen in the alimentary canals of the females in February 1970 &
March 1970.

It is of interest to mention that during December 1969, January &
February 1970, the plant material, especially Polysiphonia spp.,
diatoms & Cyanophyta ; were the most important food components for
Bolti of different sexes, while the animal material was the second.
The picture was reversed in March 1970, as it was found that the animal
organisms particularly Nereis spp. &Gammarus spp. made up the prine-
ipal food items for both males & females, while the plant components
played the second role as food for Bolti of different sexes.

INTRODUCTION

‘7. The present paper is the second of a series dealing with food & feeding ha-
bits of some Egyptian fishes in Lake Quarun. The economical importance of
Tilapia zillii (Gerv.), Solea vulgaris (Linn.), Mugil saliens (Risso.), Mugil cephalus
{Linn.), Mugil capito (Cuv.) & the newly introduced fish : Chrysophrys aurata (L.),
makes it desirable to study in detail the food of an entire community of fishes
in Lake Quarun, which will appear in the forthcoming puplications.

A description of lake Quarun & its enviromental conditions were given by
Gorgy (1959) & there is no need for their repetition.

The food of T'. zillii of different sexes has not been previously described.
The only investigation dealing with the nature of the ingested food of Bolti in
Lake Quarun was that of Naguib (1951) who pointed out that 7. z:lliz feeds on
plants & animals. His work can only be considered preliminarily. By using
the occurrence & points mathods, we studied the food of Bolti according to
different localities & we confirmed that 7' zilliv is omnivorous, eating plants as
well as food material of animal origin & it accepts more plants (diatoms, Cyano-
Dhyta, Polysiphonia spp., Ectocarpus spp., higher plant tissue, etc.) than animal
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food. Also it was noticed that there was a little difference in the composition

of the food of fish caught from the different localities of the Lake (Abdel-Malek,
1971).

The present study presents the results of analysis of the whole gut contents
of 7. zillvr (males & females) collected from December 1969 through March 1970,
and its main objectives are to determine the most important food components
for both the males & females & the changes occurring in the percentage compo-
sition of the different sexes.

MATERIAL & METHODS

Tilapia zllis specimzns (males & females)were collected over a four-months
period from December 1969 to March 1970 & these fishes ranged from
70 mm to 200mm long. The fish were caught by using the shore seine & cast
nets. then they were killed the moment they were brought out of the?water. The
total length of each fish was measured. The entire digestive tract was removed
from the body of the fish & then preserved in formalin (69,) for further exami-
nation in the laboratory.

The contents of the alimentary canals were examined & the food organisms
were identified. The methods used for analysis of the results were the occurrence
& points methods as described by Abdel-Malek (1971).

The occurrence method was used by many investigators :Allen, 1935 ; Frost,
1939,1916; Frost & Went, 1940 ; Hartley, 1940, 1947, 1948 ; Hynes, 1950 ; Powles,
1958 ; Bishai & Abu-Gideri, 1962 ; Mccormack, 1962 ; Watson, 1963 ; Abdel-
Malek, 1963, 1963a, 1966, 1968, 1971 ; Maitland, 1965 ; Walburg & Nelson, 1966 ;
Le Brasseur , and 1966 and many others.

The points method was tried by Neil, 1938 ; Swynnerton & Worthington,
1940 ; Allen, 1941, 1942 ; Frost, 1943;Van Somersen, 1946 ; Smith, 1947 ; Hynes,
1950 ; Naguib, 1961 ; Goodson, 1965 ; Abdel-Malek, 1971 & etc.

RESULTS

The first sample including 39 specimens of 7. zilliz, both males & females,
was collected with a seine net on the 28 th. Daecember 1969. It was found that
48.79%, of the fish had food in their alimsntary tracts. Plant material chiefly
Polysiphonia spp., diatoms & Cyanophyta were the predominent food items.
Polysiphonia spp. occurred in nearly half the number of the alimentary canals
examined & it formed 45.219, of the diet. Diatoms including Grammatophora
spp., Nutzschia spp., Synedra spp.. Cocconeis spp., Gyrosigma spp., Navicula
spp. & Diploneis spp. made up 14.8%, of the diet, while the occurrence of
diatoms was 43.69%,. Cyanophyta (Lyngbya spp., Oscillatoria spp. & Microcystis spp. )
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oceurred in 35.99, & they composed 14.089, of the food. Other items of plant
origin as Ectocarpus spp., higher plant tissue & plant detritus were rarely
noticed, their occurrence was 5.159,. The percentage composition of each of
Ectocarpus spp. & higher plant tissue was 2.969%,, while it was 1.489, for plant
detritus. Nereis spp. was observed in 10.39, of the alimentary tracts & it
composed 6.679, of the food. Gammarus spp., Abra ovata & animal detritus
occurred in 7.7% & all of them formed 10.36%, of the diet. Ostracods & Sole
eggs were rarely seen, as their occurrence was 2 57%, & they made up only
1.489, of all the food components (figs. I & II).

In December 1969, 27 males were collected & 55.69, of them were found
to have empty alimentary canals. Polysiphonia spp., diatoms & Cyanophyta
were important constituents of the diet. Polysiphonia spp. occurred in 44.5%,
of the alimentary canals of the males & it composed 46.329, of the food (hg.
I & II). Diatoms (Grammatophora spp., Nitzschia spp., Synedra spp., Cocconeis
spp., Navicula spp., Diploneis spp. & Gyrosigma spp.) made up 16.059, of the
food & these diatoms were found in 40.8% of the digestive tracts. Cyanophyta
(Lyngbya spp., Oscillatoria spp. & Microcystis spp.) were with occurrence 33.39%,
& they formed 12.79, of the food. Higher plant tissue & plant detritus were
rarely noticed. Nereis spp., ostracods, Gammarus spp., Abra ovata & animal
detritus were only additional food items, as their occurrence was less than 129,.
Abra ovata, Nereis spp., animal detritus, ostracods & Gammarus spp. composed
9.87%, 6.17%, 2.54%, 1.27%, & 1.279, of the diet respectively

It was found that 41.79%, of the females had no food. Polysiphonia spp.
- played the most important part as food for the females, as it occurred in 58.4
% & it made up 42.649, of the food contents. Diatoms including Gramma-
tophora spp., Synedra spp., Nitzschia spp., Gyrosigma spp., Cocconeis spp. &
Navicula spp. were found in half the number of the alimentary tracts & they
composed 12.95%, of the diet. Cyanophyta (Lyngbya spp., Oseillatoria spp. &
Microcystis spp.) formed 16.669, of the food & their occurrence was 41.79%,.
Ectocarpus spp. & higher plant tissue occurred in 16.669, & 8.33%, of the
alimentary canals & they composed 7.49%, & 5.559%, of the diet. The animal
components eaten by the females include Nereis spp., Gammarus spp., Sole eggs
& animal detritus. Both of Nereis spp. & Gammarus spp. were observed In
16.669, of the digestive tracts, while Sole eggs & animal detritus were only seen
in 8.33Y%, of the alimentary canals. The percentage composition of all the food
organisms of animal origin was found to be 14.89%,.

The second sample including 60 Bolti specimens (34 males & 26 females),

was taken on the 27th. and 28th. Japuary 1970. It was observed that 53.39,
of all the fish had food in their alimentary tracts. The plant constituents were
diatoms, Cyanophyta, Polysiphonia spp., Ectocarpus spp. & higher plant tissue.
Dratoms & Polysiphonia spp. were found in nearly half the number of the digestive
tracts examined, as their occurrence was 48.39,. Synedra spp., Gyrosigma
spp., Nitzschia spp., Grammatophora spp., Navicula spp. & Lycmophora spp. form-
ed 14 .49, of the food, while Polysiphonia spp. composed 17.7%, of the diet.
Cyanophyta mainly Lyngbya spp. & Oscillatoria spp.were observed to occur in 41.7%,
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of the alimertary tracts, while its percentage composition was11.499%,. Ectoc-
arpus spp. & higher plant tissue were not frequent as they occurred in 6.679, &
8.3569%, & made up only 1.31% & 2.629%, of the food ccntents. Animal material
including Prorocentrum unicans,, Nereis spp., Acartia latisetosa, Gammarus spp.,
waterinsects, gastropods, Abra ovata, fish eggs, fish larvae, fish scales & animal
detritus composed 52.48%, of the food. Nereis spp. was found in nearly one-
quarter of the digestive tracts, while it formed 28.87 9, of the diet. Gammarus
spp. occurred in 209% & 1t constituted 7.20%, of the food. Gastropods
were rarely seen (occurrence 3.2%) & they made up 10.59, of the total food.
but there was no evidence that these snails were alive when taken. Abra ovata
was seen only in 59, of the alimentary canals&it composed 2.95%, of the food.
The other food items of animal origin as Prorocentrum unicans, Acartia latisetosa,
water insects, fish eggs, fish larvae, fish scales & animal detritus were present
but in small amounts.

In Jonuary 1970, 44 9, of the males were with empty alimentary canals,
The food components taken comprised both plant & animal organisms. Diatoms
(Synedra spp., Grammatophora spp., Gyrosigma spp. & Lycmophora spp.) & Poly-
stphonia spp. were of equal importance to the males, as each of these two
food items composed 16.69, of the diet & both of them occurred in nearly half
the number of the alimentary tracts. Cyanophyta chiefly Lyngbya spp.
& Oscillatoria spp. were noticed in 41.29, of the alimentary canals & formed 9.4 9,
of the food. Small quantities of Ectocarpus spp. & higher plant tissue were
not frequent. Although the animal compenents formed 53.14 9%, of the diet,
yet they were not abundant in the digestive tracts. Prorocentrum unicans, Acart-
w latisetosa, water insects, gastropods, fish'eggs & animal detritus were very rarely
seen (occurrence 2.94 9,).Abra ovata was observed to occurin 8.89%0f the alime-
ntary tracts & it made up 4 .489, of the food.Nereis spp. & Gammarus spp. were
found in nearly one - quarter of the alimentary canals & they formed 27.969,
& 9. 49, of the diet (figs. III & IV).

The total number of the females examined during,January 1970 was 26 &
half of them was found to be with empty alimertary tracts. The plant components
comprised diatoms, Cyanophyta, Polysiphonia spp., Ectocarpus spp., & higher
plant tissue. Polysiphonia spp. was an important food item as it composed
19.289, of the diet & its occurrence was 46.1%,. Diatoms (Synedra spp., Nitz-
schia spp., Gyrosigma spp., Grammatophora spp. & Navicula spp.) & Cyanophyta
(Lyngbya spp. & Oscillatoria spp.) were nearly of equal importance to the females,
as their occurrence was 42.49,. Diatoms & Cyanophyta formed 11.3%, & 14.59%,
of the diet. Ectocarpus spp. & higher plant tissue were unimportant items as
they were observed in 2.85%, & 7.79, of the alimentary tracts & they composed
0.81% & 2.429, of the food. 1t was observed that the food items of
animal origin formed 51.959, of the diet, but they were not abundant. Nereis
spp. & Gammarus spp. occurred only in 27%, & 15.4 9, and they made up 31.429%,
& 12.99, of the food. The occurrence of Prorocentrum unicans, gastropods, fish
larvae, fish scales was only 3.859,, while others as Acartia latisetosa, water insects,
Abra ovata, fish eggs & animal detritus completely disappeared from the aliment-
ary canals (figs. III & IV).
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The third sample was taken on the 24th. February 1970 & it was found that
66.1 9, of the digestive tracts contained food. The diet faken by fish of this sample
comprised both plant material & animal organisms. Diatoms were the most
common food as they occurrea in 69.3 %, of the alimentary tracts. Synedra spp.,

spp., Grammatophora spp., Nitzschia spp., Lycmophora spp., Cocconeis
spp. & Navicula spp. composed 12.69, of the diet. Cyanophyta mammly Lyngbya
spp. & Oscillatoria spp. were observed to occur in rearly half the number of the
alimentary canals & they formed 10.29%, of the fooda. Polysiphoma spp. & Ectoc-
arpus spp. were found with occurrence 58.5%, &43.19, and they made up 18.29,
& 7.32%, ofthe diet. Very small quantities of higher plant tissue & plant detritus
were rarely seen (occurrence less thar 109%,). The animal food including Pre-
rocentrum unicans, Nereis spp., ostracods, Gammarus spp., Hydracarina, gastropods,
Abra ovata, fish eggs, fish scales composed 48.139, of the diet. Nereis spp. &
Gammarus spp. occurred in 32.3%, & 36.99, and they formed 25.339, & 13.289,
of the food. The other food items of animal crigin were occassionally seen.
Insignificant quavtisies of inorganic particles were rarely observed.

The total number of the males examined during February 1970 was 15 & one-
third of them was found to be with empty alimentary canals. These males fed
on both plant material & animal organisms. The plant food ircluding diatoms
(Synedra spp.. Gyrosigma spp., Grammatophora spp., Lycmophora spp., Nitzschia
spp., Cocconeis spp.) ; Cyanophyta (Lyngbya spp. & Oscillatoria spp.-) ; Polysiph-
onwa spp. ; Ectocarpus spp. & plant detritus composed 45.989, of the diet. Diat-
oms & Polyszphonm spp. were of equal abundance as their cccurrerce was 66.7%,
while they formed 12.14 9, & 16.059%, of the food. Cyanophyta & Fctocarpus spp.,
were found in 609, & 29.99, of the alimentary canals & they made up 9.49% &
6.579, of the diet. The arimal comporents (Nereis spp., Gammarus spp., Abra
ovata % gastropods) constituted 54 .029, of the food contents. Nereis spp. was
a very important food item as it occurred in more than halfthe numbe: of the
alime; tary tracts & it composed 27.22 9 of the dict. Gammarus spp. was found
with occurrence 33.29, & it m~de up 13 .14 9, of the fond. 4bra ovata & gastro-
pods were nol frequent & they were seeu in small quantities (figs .V & VI).

The digestive tracts of nearly one-third of the females collected during
February 1970, were found to be empty. The food taken by the females compris-
ed both animal orgarisms & plant material. Diatoms (Synedra spp., Gyrosigma
spp., Grammatophora spp., Nitzschia spp., Navicula spp., Cocconers spp., Lycmo--
phora spp.) ; Cyanophyta (Lyngbya spp. & Oscillatoria spp.) ; Polysiphonia spp.;
Ectocarpus spp. ; higher plant tissue & plant detritus formed 52.459, of the d'et.
Diatoms & Pol Stphonm spp. were with occurrence 709, & 569, while they com-
posed 13.71%, & 18.89, of the food. Cyanophyta & Ectocarpus spp. were found
in less than half the number of the ahmentarv canals (their occurrence 489, &

44 9 respectively) & they made up 10.4% & 7.54 9/, of the food contents. Very small
quantities of higher plant tissue & plant detritus were rarely seen. The animal
componerits including Prorocentrum unicans, Nereis spp., ostracods, Gammarus spp.,
Hydracarina, gastropods, Abra ovata, fish eggs & fish scales formed 46.44 9, of the
diet. Gammarus spp. & Nereis spp. were observed to occur in 389, & 269, and
they composed 13.3%, & 21.85%, of the food ; while other food items of animal
origin occurred in less than 139, & were found in small quantities (figs. V & VI).
Inorganic particles were rarely noticed ir the alimentary canals of the females..
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The forth sample (71 Boléi specimens) was taken un the2lst March 1970
Tt was noticed that, there was a great increase in the percentage of alimentary
tracts containing food (87.3%,). Bolrifed on both animal orgarisms & plant mater-
ial. The plant components including diatoms (Synedra spp., Grammatophora
spp., Gyrosigma spp., Nitzschia spp., Cocconeis spp., Coscinodiscus spp., Lycmo-
phora spp., Navicula spp.); Cyanophyta (Lyngbya spp., Oscillatoria spp) ; Polysi-
phonia spp. ; Ectocarpus spp. ; higher plant tissue & plant deritus formed 32.81 %,
of the food contents. Diatoms & Polysiphonia spp. were of equal abundance
(occurrenc was 74 .79%,) &they made up 8.219, &12.99,of the dict. Cyanophyta
& Ectocarpus spp. were observed to occur in 50.79, & 33 89, of the alimentary
canals & they composed 5.799, & 3.229%, of the food. Insigrificant quantities
of higher plant tissue & plant detritus were occassionally seen. The animal
components (Prorocentrum unicans, Nereis spp., Gammarus spp., Abra ovata,
Cardsum edule, fish eggs & animal detritus) oonstituted 67.069, of the diet.
Nereis spp. & Gammarus spp. were the most important food items as they mwade
up 47.38%, & 17.25Y%, of the food & they occurred in more than half the num-
ber of the digestive tracts. The percentage occurrence of other food items of anim-
al origin & inorganic perticles was less than 10.

None of the males caught during March 1970 was found to be with empty
alimentary canals. The malesingested plant material as well as animal organisms.
The plant components including diatoms (Synedra spp., Gyrosigma spp., Gram-
matophora spp. & Nitzschia spp.) ; Cyanophyta (Lyngbya spp., & Oscillatoria
spp.); Polysiphonia spp.; Ectocarpus spp. & Plant detritus formed 30.129, of
the food. Diatoms & Polysiphonie spp. were dominant as they occurred in
77.7% & 66.69%,, but they made up only 6.77%, &15.89, of the food contents.
Cyanophyta were found with occurrence 55.5%, but they composed 5.3 9, of the
diet. Ectocarpus spp. & plant detritus were observed to occur in 11.19, &22.29,
of the digestive tracts & they constituted only 0.759, & 1.59, of the food. The
animal components (Nereis spp.. Gammarus spp., Abra ovata, Cardium edule, fish
eggs & animal detrituts) formed 69.889, of the food. Nereis spp. & Gammarus
spp. were very important items as they occurred in 77.79, & they composed
57.11% & 7.529%, of the diet. Abra ovata, Cardium edule, fish eggs & animal
detritus made up 5.25%, of the food contents & they were found in less thap
one-quarter of the digestive tracts (fige. VII & VIII).

It was found that only 14.5%.0f the females collectea during March 1970
were with errpty alimentary canals. The females ate both plant & animal mater-
ial. Diatoms (Synedra spp., Grammatophora spp., Nitzschia spp., Gyrosigma spp.,
Cocconeis spp., Coscinodiscus spp.. Lycmophora spp. & Navicula spp.) formd only

8.559, of the food contents ; while they occurred in 74.39,. Polysiphonia spp ;
& Cyanophyta (chiefly Lyngbya spp & Oscillatora spp.) made up 12.329, &
5.929, of the diet & they wers found in 75.89, & 509, of the digestive tracts.
Ectocarpus spp. was observed with occurrence 37.159%, & it ccmposed 3.789, of
the food. Irsignificant quantities of higher plant tissue & plant detritus were
not frequent in the alimentary canals. All the plant food including diatoms,
Cyanophyta, Polysiphonia  spp., Edtocarpus spp., higher plant tissue &
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plant detritus made up only 33.019,; while the animal components (Prorocentrum
wnioans, Nereis spp., Gammarus spp., Abra ovata, fish eggs and animal detritus)
formed 66.819,. Of the animal material, Nereis spp. and Gammarus spp. were
mmporiant as they occurred in more than halt the number of the alimentary canals
and they constituted 45.119, 19.49, of the diet.

DISCUSSION

In December 1969, the percentage of fish with empty alimentary canals were
35.6% & 41.79, for the males & femalesrespectively. Boltiof different sexes fed
on plants & animals. The plant components were the most important food items
for Bolti of both sexes as they composed 78.88 Y, & 85.20 %, of the food contents
of males & females respectively. With the exception of plant detritus, the plant .
material including Polysiphonia spp., diatoms, Cyanophta, Ectocarpus spp. & higher
plant tissue were more frequent in the alimentary tracts of the females than in that
of the males (fig. I). The percentage composition of Polysiphonia spp. & diatoms
were larger in case of the males than in that of the females (fig. II). Cyanophyta
and higher plant tissue formed 16.669, & 5.5569, of the diet of the females, while
they composed only 12.7 9, & 1.27 9, of the food of the males. Ectocarpus spp.
was with occurrence 16.66 9, in case of the females & it formed 7.4 9 of its diet
but it was not found at all in the alimentary canals of the males. Insignificant
quantities of plant detritus were rarely seen in the digestive tracts of the males &
it completely disappeared from that of the females. Animal organisms made
up 21.129%, & 14.8 9%, of the food of males & females respectively. Ostracods &
Abra ovata were absent from the alimentary canals of the females. Other food
items of animal origin as Nereis spp., Gammarus spp. & animal detritus were not
frequent in the alimentary tracts of both the males & females. Fish eggs
disappeared from the digestive tracts of the males.

In January 1970, half the number of the females had food; while 44 9, of the
males were with empty alimentary canals. As in December 1969, both plant
material & animal organisms oocurred in the alimentary tracts of Bolti of different
sexes. Plant components particularly diatoms, Cyanophyta & Polysiphonia spp.
were more frequent in case of the males & females (fig.ILI). Polysiphonia spp.
made up 19.38 9%, & 16.6 9, of the diet of females & males. Diatoms formed
16.6 9, & IL3 9, of the food of males & females while Cyanophyta composed
14.5 9, & 9.4 Y, of the food of females & males. Insignificant quantities of Ect-
ocarpus spp. & higher plant tissue were occassionally seen in case of Bolti of
different sexes. = As a matter of fact, the plant food composed 46.86 %, & 48.41 9%,
of the males & females diet. The animal ¢omponents including Nereis spp., Gam-
marus spp., Prorocentrum unicans, Gastropoda & others formed 53.14%, & 51.95 %,
of the males & females food, but they were not frequent as their occurrence was
less than 27 9%, (fig. ITI).Of the animal food, Nereis spp. & gastropods were very
important items as they composed 31.42 %, & 12.9 9, of the females food & 27.96 9,
and 8.85 9, of that of the males. Acartia latisetosa, water insects, Abra ovata,
fish eggs & arimal detritus were not found in the whole guts of the females, while
fish larvae & fish scales disappeared from the alimentary canalsof the males (fig. I).
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In February 1970, the percentage of fish with empty digestive tracts decreased
and reached nearly one-third of the males & females. As in December 1969 &
January 1970, Bolti of different sexes fed on both plant material & food organisms.
The plant components composed 45.98 %, & 52.45 9%, of the males & females diet
respectively. Using the occurrence & the points methods, it was found thas,
diatoms, Cyanophyta, Polysiphonia spp., Ectocarpus spp. & plant detritus were
nearly of equal importance for both the males & females. Small quantities of
higher plant tissue were occassionally seen in the alimentary canals of the females,
but these were not found in case of the males. Animal material including Nereis
spp., Gammarus spp., etc. formed 54.02 Y, & 47.55 9, of the males & females
diet. Tt is clear that, of the animal food, Nereis spp. & Gammarus spp. were the
most important items (figs. V & VI). Nereis spp. was more important for the
males than for the females, as its percentage occurrence was 53.4 9, & 26 9, and
its percentage composition was 37.23 %, & 21.85 Y, for the males and females
respectively. Gammarus spp. was nearly of equal importance for Bolti males &
females (figs. V & VI). Insignificant quantities of Prorocentrum unicans, ostra-
cods, Hydracarina, fish eggs, fish scales were rarely found in case of the females,
but they were absent from the alimentary canals of the males. Gastropods &
Abra ovata occurred in less than 15 9 of the digestive tracts of Bolti of different
sexes. Very small quantities of inorganic particles were occassionally seen in
case of the females.

During March 1970, the percentage of fish which had food in their alimentary
tracts increased & reached 85.5 9, & 100 9, for the females & males respectively,
As it was found during December, January & February, T'. zullii of differer.t sexes
fed on plants & animals. It is clear that, the food of animal origin especially
Nereis spp. & Gammarus spp. played the most important part as food for Bolti
of different sexes. Nereis spp. formed 57.11 9, & 45.11 9, of the diet of the males
and females. Asin february, Nereis spp. was found to be more important for the
males than for the females (figs. VI, VII & VIII). Gammarus spp. was more
abundant in case of the males than in that of the females, but it composed 7.52 %,
and 19.4 9, of the males & females food respectively. Other food items of animal
origin were rarely seen. As a matter of fact, all the animal organisms made up
69.88 9%, & 66.81 9, of the diet of males & females. Plant material including
Polysiphonia spp., diatoms, Cyanophyta & plant detritus constituted nearly one-
third of the food of Bolti of different sexes. Using the occurrence & points methods
it was found that Polysiphonia spp., diatoms, Cyanophyta were nearly of equal
importance for both the males & females. As in February, it was noticed that
very small quantities of inorganic particles were rarely seen in the digestive
1racts of the females.

The plant components recorded from the alimentary canals of 7' zilliz were :
diatoms (Coscinodiscus spp., Grammatophora spp., Lycmophora spp., Synedra spp.,
Cocconeis spp., Navicula spp., Diploneis spp., Gyrosigma spp., Nitzschia spp.);
Cyanophyta (Microcystis spp., Oscillatoria spp., Lyngbya spp.); Polysiphonia spp.;
Ectocarpus spp.; higher plant tissue & plant detritus.
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Animal organisms including Prorocentrum unicans, Nereis spp., ostracods,
Acariia latisetosa, Gammarus spp., water insects, Hydracarina, gastropods, Abra
ovata, Cardium edule, fish eggs, fish larvae, fish scales & animal detritus occurred
m the Bolti digestive tracts.

Insignificant quantities of inorganic particles were rarely seen in the alimentsry -
canals of Bolti females during February & March.

It is of interest to mention that, in December 1969, the plant material were
the most important food items as they composed 78.88 9%, & 85.20 9, of the diet
of males & females respectively. But, we found that in March 1970, the picture
wasreversed, as 7. zillis fed mainly on animal components (Nereis spp., Gammarus
spp. & others) which made up 69.88 %, & 66.81 9, of the food of males & females
respectively; while the plant material formed only 30.12 9%, & 33.02 9, of the diet
of males & females. In spite of the fact that the percentage of plant & animal
food were nearly the same for both the males & females during January & February,
yet the plant items were more frequent in the alimentary tracts of Bolti of both
sexes than the animal components.

The present study indicates that the plant food was more important for both
the males & females during December, January & February; while in March the
arimal components formed the major part of food for Bolti. As a matter of fact,
during the four months period from December 1969 to March 1970, both the males
and females took about the same food items, but with a slight difference in propr-
tion. Also, it was found that 7. zillii of both sexes fed on plant material as well
as on focd of animal origin & this agrees with the findings of previous investigators
working at Lake Quarun, who claimed that T zlli is omnivorous, eating both,
plant & animal material (Naguib, 1961 & Abdel-Malek, 1971).

It isnoteworthy to mention, that the percentage of fish with empty alimentary
canals (males & females) decreased gradually from December 1969 to March 1970.
So, in December 55.6 %, & 41.7%, of the males & females alimentary tracts were
empty while during March all the males had food in their alimentary canals &
only 14.5 9%, of the females were found to be with empty digestive tracts.

ACKNOWLEDGMENTS

I am most grateful to Prof. Dr. A. A. Alkholy Director of the Institute
for his encouragement, advice & criticism of the manusecript.

REFERENCES

ABDEL-MALEK S.A., 1963.—On diurnal rythm of feeding in Gasterosteus aculeatus L. of the Kand-
alaksha Bay of the White Sea. Problems of Ichthyology, vol. III No. 2 (in Russian).

ABDEL-MALEK 8.A., 1963a.—Feeding of adult Gasterosteus aculeatus L. in the Kandalaksha Bay
of the White Sea. Scientific lectures of High Schools, Biolog. Science, No. 3 (in Russian).

ABDEL-MALEK S.A., 1966.—Feeding of adult smelt (Osmerus eperlanus natio dvinensis Smitt) in
the Kandalaksha Bay of the White Sea. Problems of Ichthyology, vol. VI, No.2 (39). (in
Russian).



958 FOOD AND FEEDING HABITS OF SOME EGYPTIAN FISHES
IN LAKE QUARUN

ABDEL-MALEK S.A., 1968.—Feeding of yonng three spined stickle-back (Gasterosteus aculeatus
L.) in the Kandalaksha Bay of the White Sea. ' Problems of Ichythology, vol. VIII, No. 2
(49) (in Russian) )

A.A. ALKHOLY & ABDEL-MALEK 8.A., 1971.—Food & Feeding Habits of Some Egyptian Fishes
in Lake Quarun. Part I. Tilapia zzlln (Gerv.).  A. According to different localities. Bulletm of
the Institute of Oceanography and Fisheries. vol. II.

ALLEN K.R., 1935.—The food & migration of the perch’ (Perca Flaviatilia ) in Windermere. Jouma]
of Ammal Ecology. 4. 264-273.

ALLEN K.R., 1941.—Studies of the biology of the early stages of the salmon (Salmo solar). 2. Feed-
ing habits. Journal of Animal Ecology, vol. X

ALLEN K.R., 1942.— Comparison of bottom fauna as sources of available fish food. Trens. Amer.
Fish. Soc. 71:275-283.

BISHAI H.M. & ABU-GIDERI Y.B., 1962.—“Aspects of the Biology of Synodontis at Khartum with
special reference to Synodontis schall. Thesis.

FROST W.E., 1939.—River Liffey Survey, II. The food consumed by the brown trout (Salmo
trutta Linn.) ip acid & alkaline waters. Proe. R. Irish Acad. vol. XLV, B. )

FROST. W.E., 1943.—The natural history of the minow, Phoxinus phoxinus. Jour. Anim. Ecol.
12, 139—162

FROST W.E., 1946.—On the food relationship of fish in Windermere. Biolog. Jaarb.Dodonaea
13: 216—231

FROST W.E. & WENT A.E., 1940.—River Liffey Survey. IIL. The growth & food of young salmon
Proc. R. Irish Acad., vol. XLVI, B.

GORGY 8., 1959.—“The use of energy equations in the calculation of the rate of evaporation from
Lake Quarun.” Notes & Mem. Alexandria Instit. Hydrobiol,, No. 42:26 pp.

GOODEON LEE F. Jr, 1965 —Diets of four warmwater game fishes in a Fluctuating, Steep-sid.ed
California Reservoir. Calif. Fish & Game 51 (4). 259-269.

" HARTLEY P.H.T., 1940.— The food of coarse fish investigation. Sci. Publ, Freshw. Biol, Ass. Brit.
" Emp. 3: 33pp

HARTLEY P.H.T., 1947.—“The natural history of some British Fresh-water fishes”. Proc. Zool
Soc. Lond. 117

HARTLEY P.H.T., 1948.—Food & Feeding relationship in a community of Freshwater fishes. Jour.
Arim. Ecol., vol. XVII, No. I. P. I-14.

HYNES H.B.N., 1950.—The food of Freshwater stickle-backs (Gasterosteus aculeatus & Pygosteu.
pungitius) mth a review of methods used in studies of the food of fishes. Jour. Anim. Ecol., vol.

XIX, No. I. 36-58.

LE BRASSEUR R.J., 1966.—Stomach contents of salmon & Steellead trout in the Northeastern
Pacific Ocean. Jour Fish. Res. Bo. Canada. 23 (I).

‘MAITLAND P.S., 1965.—“The Feeding relationships of salmon, trout, minnows,stone loach & three-
spined stickle-backs in the river Endrick Scotland. Jour. Anim. Ecol. vol. 34.

Mc CORMACK J.C., 1962.—The food of young ‘trout.(Salmo trufta) in two different becks. Jour.
Anim. Ecol. 31, 305-316.

NAGUIB M.,1961.— Studics on the ecolo gy of Lake Quarun (Faiyum - Egypt). Part II. Kieler Meeres-
forschungen. Institute fur Meereskunde der Universitat Kiel. Band XVII, Heft I. S onderdruc

S. 94-131.



BULLETIN OF THE INSTITUTE OF OCEANOGRAPHY & FISHERIES 959

NEIL B.M., 1938.— The food & feeding of the brown trout (Salmo trutta L.) in relation to the
organic environment. Trans. Roy. Soe., vol. LIX, Edin.

POWLES P.M., 1958.—Studies of reproduction & feeding of Atlantic cod (Gadus cullarias L.) in
the Southwestern Gulf of St. Lawrence. Jour. Fish. Res. Bo. Canada. 15 (6) pp. 1383-1402.

SMITH M.W., 1947.—Food of Killifish & white perch in relation to supply. Jour. Fish. Res. Bo.
Canada., vol. VIIL.

SOMERSEN VAN V.D., 1946.—A note on the food of young blue gill sunfish Lepomis macrochirus,
in Kenya colony. Jour. Fast Africa. Uganda Nat. Hist. Soc., vol. XIX.

SWYNNERTON G.H. & WORTHINGTON E.B., 1940.—Note on food of fish in Hawes-water
(Westmorlard). Jour. Anim. Eecol. vol. IX.

WALBURG C.H. & NELSON W.R., 1966.—"“Carp, River carpsucker, Small mouth Buffalo & Big-
mouth Buffalo in Lewis & Clark Lake Missouri River”. Fishery Research Biologists:
Research Report No. 69.

WATSON N.H.F., 1963.—Summer food of Lake White fish, Caregonus clupea formis Mitchill, from
Heming Lake, Manitoba. Jour. Fish. Res. Bo. Canada. 20 (2).



