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INTRODUCTION

The food and feeding habits of the mirror carp was studied by different
investigators working at different Iocalities (Seeley, 1886, Bean 1892 ; Cole,
1905 ; Forbes and Hichardson, 1909 ; Greffiey, 1928 ; Clemens, 1939 ; Gerk-
ing, 1950 ; Sigler, 1958 ; Hora and Pillay, 1962 ; Walburg and Nelson,
1966 .... etc.},

The study of the food of carp in Egyptian waters was not carried out
since the introduction and successful acclimatization of carp in Egypt in
19-1,0; The knowledge of the main food items of carp at different stages
is of utmost importance. Although in carp culture artificial food is usually
given, yet, natural food is necessary for good growth and healthy carp as it
provides certain substances which are not included in artificial food. Wundcr
(1949) has shown that the natural food taken by carp in ponds consists
chiefly of chironomid larvae,other insects larvae and zoopI.ankton, all these
are rich in protein. Brown (1957) indicated that 5 species of insect larvae
Gammorue and Heladulus contained 82% water and not less than 11.5%
protein. All these authors emphasised the importance of natural food for
carp as a source of protein.

Hence the study of natural food of carp is needed especially during the
early larval tages, which are considered as the most crirical stages in the
life of fish. The exact information of the main food items (If oarp fry from
the stage at which they commence feeding to the early fingeJ.'lljngstage is of
utmost value to provide optimum nursery requirements for their successful
rearing. Such food items could be made abundant at the suitable time
either by providing the necessary requirmental conditions or by artificial
fertilization of fish ponds.

MATERIAL AND METHODS

In the present work, the blUtcontents of 400 carp were analysed. The
total length was recorded for each fish to the nearest millimeter. The fish
were taken from the spawning and rearing ponds andl they ranged from the
newly hatched to the adults (6 mm. - 420 mm. length). Most of these fish
were examined fresh and the other fish were preserved in 5% formalin for
gut examination at a Iater date. Each food organism was identified, then
counted and the results were analysed by the following methods :
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TJIJZoccurrence method: the number of fish which each food item
occurs is listed as percentage of the total number of fish examined. The
numher of occurrences of all items is summed and scaled down to a percentage
hasic to show the percentage composition of the diet. This method was
used by many investigators (Allen, 1935 ; Firost, 1939 ; Hynes, 1950 ; Sigler,
1958 ; Bishai and Abu-Cideri, 1962 ; Abdel-Madek, 1968, Alkholy & Ahdel-
Malek, 1971, Walhurg and Nelson, 1966, etc.).

The dominance method: the number of fish in which each food item
occurs as a dominant food stuff is-expressed in the ways used in the occurre-
nce method. This method was tried by Frost, 1939 ; Hynes, 1950 ; etc.

RESULTS

All carp examined for food were left in the ponds to feed on natural
food, artificial food was not added. After complete ex.amination of 400
carp of various lengths and accoeding to the present data, three major
groups were selected :-

a) Group I 6 mm, - 109 mm. long.

b) Group II no mm. - 179 mm. long.

c) GI'JUp III : 180 mm. - 420 mm, long,

The percentage occurrence and the percentage cOmpOSItIOnof diet by
using the occurrence and the dominance methods were calculated as shown
in tables I and II respectively.

Group I (6mm. -- 109mm. long) .
The results are based on the examination of the gut contents of 274 carp.

By uE/jng both the percentage occurrence and the percentage composition
of the food items, it was found that copepods, chironomids, rotifers and
diatoms were the main food components while the other food items were
less frequent (Table I and Fig. I).

Copepoda mainly Cyclops spp. and Eiuropina sp. formed the most im-
portant food organisms in this group as shown in tables I and H. All
copepods occurred in 68.8% and the percentage composition was 23.7. The
average number of copepods eaten per fish in this group wa 35 which
increased with increase of fish length.



In;LL1i;'nN OF THE !?\STITlJ'I'D OF OCE.\XOnHAPHY & FISEERlE'S 207

p
~
'z:
W
ex
er:
::>
u
u
(>

-.!
~. 0

la
70

eo

10

40

JO

20
"0

00

i 0

;1 0

0

~0

~0

J 0

Gr.
((6 _'09r:1m.!J

n
G r.

«110_179 mm»

ao: h-.nlLLL.l..LlJn-I::._r1LLl......ln....LL.L.LL....L.l-,--,--,-n,

G f.
ClI80_420mm»70

so
50

40

••E
o
.;
o

••........
~..a.
III

~ n n n .....r"I
" "" ~.. •• • •• •• E ....

"
•.. .., .., .. u ••~ •.. . 8 0 0 ~ ..0 c •e :; 0 ..• a. :>•• ~ 0 :! . ~ ~E :! 11 " " !0:: ~ c: 0.. 0 - •. 0

u ~ a u,:; z ex .., 0 u

FOO 0 ITEM S

FIG( 1 I HISTOGRAJo1 SHOWI NG PER CENTAGE OCCURRENCE OF THE

DIFFERENT FOOD ITEMS TAKEN BY MIRROR CARP CYPRl!:!l:Li
~ L. AT DIFFERENT STAGES

FIG. 1.- Histogram Showing Percentage Ocourrer-o., cf the Different
Food Items Taken by Mirror Carp Cyprinus carpio L. at Ddfe-
rent Stages
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TABLE I.-Percentage occurrence of various food items eaten by Oypri-
nus carpio L. at Serow Fish Farm.

Group I II III

Length of fish (mm) 6-109 1l0-179 180--4-20

Number of fish examined 274 74 44
-

F ood items : % Occurrence

Chrysophyceae Diatoms. 47.4 12.1 -

Chlorophyceae Spyrogyra 9.1 :0.0 16.0

Higher plant tissue. 13.1 33.8 59.0.
Nematoda 3.0 4.0 2.3

Rotatoria 5l.0 2.7 17.0

Orustoeeo _

Cladocara 19.3 20.0 6.8

Ostracoda 1l.0 10.0 23.0

Copepoda . 68.6 77.0 66.0

Insecta :

Chironomids M.O 5l.3 59.0

Other Insects 12.4- 20.3 4.6

Mollusca 0.4 20.0 2.3

Fish fry . - 10.8 2.3
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Chironomid larvae and pupae were abundant in the alimentary tracts,
and they formed the second important food item. The maximum occurrence
of chironomids was 90%, while the minimum was 37%, and the average
was 54%. By using the occurence and dominance methods it was' found
that the percentage composition of chiJronomid larvae and pupa was 18.6
and 22.1 respectively. The average number of chironomids eaten per fish
was 6.2 individuals.

Rotifers of various species were found in almost 50% of the fish examin-
ed and they were eaten in fair quantities, so their percentage 'occurrence
was 51, while their percentage composition wae 17.6.

Diatoms formed a fair proportion of the food eaten by this group of
fish. Their average percentage occurrence was 47.4, which reached its maxi-
mum (78%) in case of fish of lengths 30 - 39 mm. The percentage com-
position of diatoms by occurrence method was 16.4%.

Cladocera mainly Daphnia sp. and Bosmina spp. occurred with average
percentage 19.3% and the percentage composition by using the occurrence
method was 6.9%. It is of interest to mention that Cladocera were found
in nearly half the number of guts of carp of lengths 6 - 19 mm.

Higher plants including aquatic and terrestrial forms and their parts
as bark, stems and leave!'!had a percentage occurrence 13.1%, which increa-
sed with the increase of the length of fish. These higher plants were not
found in the guts of smallest fish lengths ranging from 6 - 19 mm.

AS se~n from table I, unidentified aquatic insects,
pupae occurred with an average percentage of 12.4%.
increased with the increase of the length of fish.

insect larvae and
This percentage

The average percentage occurrence, of ostracods in this group was found
to he IT, while the percentage composition (by using the occurrence method)
was very low (3.8%.) This indicates that ostracods are not important food
items for this group of fish.

Green algae mainly Spyrogyra were found in 75% of the total guts ex-
amined. They formed 40% 'of the food taken by carp ranging from
6 - 9 mm. in length. The importance of green algae as food for ca"p
decreases with the increase of Iength.
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Carp rarely eats free nematodes, which are Iound in very small quan-
tities as seen from tables 1 and 2 and fig: 1. Molluscs were rarely taken by
this group of fish. Only one gastroped was found in the gut of a carp hy
of length 45 mm. It is clearly seen that carp fry did not use fish as a
food cornporient in this group of fish.

Group Il (110 - 179 mm. long)

This «roUI) includes 74 snccimens and the results arc shown in tableso •
I and n. It is observed that copepods mainly Cyclops spp. and Eutropinu
spp. chironomid larvae and higer plant tissue mainly cork, stems and leaves
of Typha and some terrestrial plants, formed the most important food item ••
of this group of carp (Table 2).

The percentage occurrence of copepods, chironoruids and higher plant
tissue was 77 ; 51.3 and 33.8 while their percentage composition was 26.3 ;
17.6 and 11.6 respectively.

As in the first group, it was noticed that carp fed chiefly on copcpods
which made np more than one-quarter of the food contents. It was of in-
terest to mention that a 175 mm. long carp ate 640 copepods. The average
number of copepods eaten per fish was 110.8 individuals.

Chironomids constitute an important food item For this group of fish.
In most cases its percentage occurrence was more than 250/0 and reached
its maximum, 83% in fish of lengths 160 - 169 nun. The average number
of chironomids in the alimantary canal was found to be 25 individuals.

Cladocera (mainly Daphnia sp. and Bosmina spp.}, unidcntified aqutic
insects (insect larvae and pupae, and llIdlusca mainly Gastropoda), were
found to have nearly the same percentage occurrence (20%) and the sa-ne
percentage composition (6.9%).

Chlorophyta mainly Spyrogyra formed 10% of the food contents of
carp in, this group, although its occurrence ranged from 22 to 38%.

In rare cases, carp ate its frv Six carp frv ranzinz in Ienzths fromw· of b tj ~

15 to 25 m mm. were found in the ~t of a carp 130 mm. long and 25 mill.
weight. In another case a young carp 160 nun. and 61 gm. weight ate
only one carp fry 30 mm. long. Two carp fry of lengths 18 and 35 mm.
were found in the gut of 175 millimeter long carp.

In this group of fish it was noticed that the, percentage occurrence of
diatoms decreased and reached 12%, also the percentage composition was
found to be 4.2%.
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Other food components as nematodes, rotifers and octracods were rarely
represented, and were eaten in small quantities. (Fig. 1 and Tables 1 and 2).

Group III (180 - 420mm. long).

Examination of 44 carp of this group showed thta the most important
food items were copepods and chironomids where their percentage occurrence
was 66 and 59 and the percentage composition waa 25.6 and 22.8 respecti-
vely. (Tables 1 and 2). Higher plant tissue occurred in 59% of the guts
and composed 22.8% of the total food.

Copepods were the main food items eaten by carp
copepods were found in the gut of a fish 320 mm. long.
her of copepods eaten per fish was 176.2 individuals.

Chironomids were very important food organisms fQr carp. When ex-
amining the gut contents of a carp 320 mm. long and 400 gm. weight, 136
chironomids were found in the gut. The average number of chironomids
eaten per fish in this group was found to be 42.5 individuals.

of this @TouP. 600.
The average num-

Ostracod's mainly Cypris spp. were found in nearly one-quarter of all
the fish examined, and the percentage composition was 8.9%.

Spyrogyra occurred with 6.2%, while diatoms completely disappeared
from the guts of this group of fish.

Other food items of animal origin as nematodes, rotifers ... etc., were
rarely eaten and were found in small quantitie, in guts of carp.

FEEDING BEHA Vl\)UR

The feeding behaviour of carp has been described by many authors.
Black (1946) showed that carp are bottom feeders, they typically suck up
mud and other material from the bottom, eject it and select food, when
it is suspended in the water. Sigler (1958), Miller et al (1959), Jessen and
Kuhan (1960), showed that the area where carp are found extensively are
characterised by uprooted aquatic vegetation and soiled water. Hora and
Pillay (1962) stated that 'Carp collects food by taking bottom mud into
the mouth, sifting out digestible particles and rejecting the rest. They
pointed out that in searching for worms and insect larvae carp burrows
holes into the embankments. Th:iShabit of feeding destroys benthic vegeta-
tion and makes the water turbid.
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TABLE-2. Percentage composition of food items eaten by Oyprinus car-
1";0 L. at Serow Fish Farm.

Group I II III "'

Length of fish (mm) 6-109 110-179 180-420
-
Number of fish examined 247 74 44

Food items: % composition

Oce Dom Oco Dom Oec Dom
method meth~d meth;d method method method
-- -- -- -- -- --

Ohrysophyceae :

Diatoms. 16.4 12.3 4.2 4.2 - -
Ohlorophyceae :

Spyrogyra . 3.2 1.8 10.3 10.3 6.2 6.2

Higher plant tissue 4.5 4.8 11.6 11.3 22.8 22.8

Nematoda 1.1 1.2 1.5 1.4 0.9 0.9

.Rotatoria 17.6 13.7 0.9 0.9 6.6 6.6

Orustacea ;

Cladocera 6.7 7.4- 6.9 6.9 2.6 2.6

Ostracoda 3.8 4.5 3.4 3.4 8.9 8.9

Copepoda 23.7 27.1 26.3 26.4 25.6 25 f3

Insects:

Chironomids 18.6 22.1 17.6 17.6 22.8 22.6

Other Insects 4.3 5.0 6.9 7.0 1.8 1.8

Mollusca 0.1 0.1 6.9 6.9 0.9 0.9

Fish fry - - 3.6 3.7 0.9 0.9
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Surface feeding by carp is a common occurrence at which time the fish
may feed! on aquatic organisms or may graze directly on the vegetation
(Cole, 1905).

In the present study we observed that mirror carp is a bottom feeder,
taking up mud and other material from the bottom and then ejecting it after
selecting the suitable food. This feeding behaviour agrees winh the observa-
tion of Black (1946). It is noteworthy rto mention that the pond where
carp lives ar usually turbid became of thi';; bottom feeding habit. It is
noticed that carp in the fish ponds may come occasionally to the surface
probably to feed on aquatic organisms and vegetation.

DISCUSSION

The present data suggest that carp (6-420 nun) tend to eat more animal
food than plant material. This agrees with the findings of previous investi-
gators working at various localities, who found that animal material is the
main food for carp (Pearse, 1918 ; Gennerich, 1922 ; Greely, 1928 ; Ewers
and Boesel, 1935 ; Clemens, 1939 ; Lindquist et alii, 1943 ; Wunder, 19·t9,
Nakamur:a, 1956 ; Vass, 1957 ; Sligler, 1958 ... etc. However, other workers
believe that plant material is more important food item than animal material
(Seeley, 1886 ; Bean, 1892 ; Hunt, 1911 ; Mottley, 1938 ; Dill, 1944 etc.).

At Serow Fish Farm, the percentage composition of food of animal orig-
in is 73.9% 73.9% and 71.9% for carp6 - 109 mm. ; 110 - 179 mm. and
180 - 420 mm. long respectively. Copepoda and chironomids are the most
important items in the diet of carps as they formed 42.3%,43.9% and 48.4%
of the rtotal food in the three size groups.

The present results show that food items for Iarval carp (Group 1 : 6 -
109 mm. long) are copepods, chironomids, rotifers and diatoms which occur-
red in 68.5%, 45.0% and 51.0% respectively of all fish examined, and com-
posed 23.7%, 16.6% 17.6% and16.4% of the total food eaten respectively
(Tables I and 11 and Fig 1). Cladocera and remains of higher plants occur-
red art a lower percentage, However, Cladocera were more frequent in the
guts of early larval stages (6 - 19 mm.). Algae in the form of Spyrogyra
were found in a high percentage in case of 6 - 9 mm. long carp and their
importance decreased with the Increase of fish Iength. These findings are
in close agreement with those of previous investigators (Gill, 1905 ; Pearse,
1918 ; Sigler, 1958 ; HOO'aand 'Pillay, 1962 ; Saadi, 1965 ... etc.), who
pointed out that rotifers, entomostracans and algae are principal food items
of early larval stages of Call"p.
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The food of the young - of - the - year constituted mainly copepotls
(77% ), chironmid larvae and pupae (51%), higher plants (3370) and algae
00%). Rotifers, ostracods, molluscs and nematodes are less important.
This agrees with the observation of Pearse (1918) who showed that food
of young German carp contained larvae and pupae of clrironomids, caddis
flies and other hexapods, small molluscs, ostracods and crustaceans. Siglcr
(19,18) found that young carp feeds mainly on small crustaceans, chirono-
niids ; plant debri is a minor item wh~n the diet consists primarily of
entomostracans. However, Hora and Pillay (1962) found that the food of
carp when reaching 10 cm. long consi ted of bottom dwelling aquatic animals
together with considerable amounts of more or less decayed vegetable mat-
ter and epiphetie plankton. Walburg and Nelson (1966) pointed out that
young carp feed on phytoplankton, copepods and chironomid larvae to a
great degree than adults.

Food material taken by adult carp (180--420 mm. long ; 1-3 years
old), consisted of copepods chironomids and remains of higher plants
which are the most important food items with a percentage occurrence 66,
59 and of all Ithe guts examined respectively. Diatoms are not consumed
by large fish. It is noticed that with the increase of length of fish the im-
portance of diatoms decreases while, that of higher plants increases. These
results confirm the observations of Wunder (1949), Vass (1957), Sigler (1958),
\Valburg and elson (1966), who showed that chironomid larvae, microcrus-
taceans, copepods and zooplankton are the main food items of adult carp.

From the present study it is concluded that copepods and chironomids
are the major food items of carp. The average number of copepod indivi-
duals eaten per fish is 35 ; 110.8 and 176.2, for the three size groups TP-

speotively ; while for chironomids it is 6, 25 and 42 for three size groups
respectively, thus showing an increase in the number of copepods and
chironomids eaten with the increase of fish size.

Although the present result- suggest that carp 1S not a fish eater yet
III ahout 6 cases out of 400 carp fry were found 111 the gut of the fish
examined Sigler (1958).
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SUM1V1ARY
l.-Analy~js of the gut contents of 400 mirror carp ranging from 6--400

nun. long at Serow Fish Farm, ,JlOW8 that carp feeds mainly on animal food;
plant material is less important.

2.-Copepods and clrironomirls form the most important food items of
carp during all stages of their life.

3.-Usig the occunence and dominance methods it was found that larval
carp (6-109 mm. long) feed mainly on copepods, clrironomids, rotifers and
diatoms. Algae in the fonn of Spyrogyra occurred in high percentage in
6----9mm. long, and decreased with increase of length of fish.

4.-Young carp (110-175) mm. long) feeds mainly on copepods, chiro-
nomids, molluscs and nematodes are less important as food item.

5.-Adult carp (180-420 mm. long!) consumes copepods, chironomids
and h~gher plants. Diatoms are not taken by adult fish.
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