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Abstract: Three species of fish Tigris asp (Leuciscus vorax) locally named " Shilluk
"and Abu mullet (Planiliza abu) locally named "Khushani" and Blue tilapia
(Oreochromis aureus) were collected from the Southern part of the Al-Chibayish marsh
to study the composition of its natural food during the period from February 2014 to
January 2015. Each species was divided into two-length group (1 and 2). Fishes
consisted high percentage of Tigris asp food for both length groups, which reached 50%
and 68% respectively. In contrast, sand and mud were of great importance in the food of
Abu mullet that comprise 41% and 40% for the two length groups, respectively. The
aquatic plant were most important in the food of blue tilapia at percentage of 56% and
50% for the two length groups, respectively. The highest feeding intensity (point/fish)
reached by Tigris asp (11.30 and 13.50) during spring, for Abu mullet (10.52 and 8.08)
during summer and autumn, whereas for Blue tilapia blue reached (14.82 and 12.66) in
the spring and winter for the two length groups, respectively. However, feeding activity
values differed according to month. The three species of fish showed a different
specialization in the selection of their food components. The small individuals of the
Tigris asp were narrowly specialized in food (0.27) while the large individuals were
highly specialized (0.25), whereas Abu mullet and Blue tilapia showed narrow
specialization (0.42 and 0.37) and (0.32 and 0.32) for the two length groups
respectively.
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Introduction

The study of food provides researchers with a
lot of information about the environment of
the individual (Bagenal & Tesch, 1978).
Identification of fish food components is
important because fish are an important
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component of the food chain in aquatic
systems. The study of the dietary habits and
relationships of fish is of great importance in
the study of fish populations, since the
knowledge of food interaction between
species is an important factor in
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understanding the nature of population and is
an integral part of the study of the fish
communities (Gysels et al., 1997; Liem,
1984). Food relations in fish vary depending
on species adaptations, which may be simple
or complex and thus occupy different levels in
the food chain at different stages of their life
history  that influenced by certain
environmental  characteristics and vary
according to seasons (Hurst & Conover,
2001).

The Tigris asp (Leuciscus vorax) is a native
and highly commercial cyprinid species
inhabiting Euphrates-Tigris Basin in Turkey,
Syria and Iraq (Duman & Gul, 2013). Tigris
asp locally named "Shilluk™.

Hussein et al. (1991) indicates that Tigris
asp considered carnivorous fed on fish,
benthic molluscs and large crustaceans, which
are important food for Tigris asp in the
Garmat Ali River. Hussein & AL-Kanaani
(1993) showed that Tigris asp intensity of
feeding in Al-Hammar marches reached its
peaked during May and its lowest was in
January. While Hussain & Ali (2006) showed
that, the food of Tigris asp in Al Hammer
Marsh consisted of fish, aquatic insects and
crustacean. While its food in the eastern part
of the Al-Hammar  marches after
rehabilitation consisted only of fish and
crustaceans (Hussain et al., 2009). Tigris asp
in the Garmat Ali River fed on 55.33% fish,
22.51% crustaceans and 13.72% insects
(Lazem, 2009).

Abu mullet (Planiliza abu) is a native
freshwater species of Iraq and neighbouring
countries, (Coad, 2017 and Birecikligil et
al.,, 2017). Abu mullet locally named
"Khushani”. Al-Malaika et al. (1977) noted
that food is limited to phytoplankton, while
Barak (1978) study feed in the Al-Saglawiyah
water fountain and noted the presence of
animal food in the gizzard and intestines.
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Islam & Khalaf (1982) showed the feeding
pattern of Abu mullet in the Rashdiyah
Reservoir and found that its feeding peak at 6
a.m. and at 9 p.m. Ahmad & Hussian (1982)
studied Abu mullet feeding in Salihyia River.
While Naama & Muhsen (1986) pointed out
that the main food of Abu mullet is the algae
attached to the grains of sand, and it stops
feeding during the night.

Blue tilapia (Oreochromis aureus) is an
introduced fish which was recorded with
Tilapia zillii (=Coptodon zillii) from the main
outfall drain in Basrah (Mutlak & Al-Faisal,
2009).
Few local studies were carried out on the
feeding of Blue tilapia (Oreochromis aureus)
such as study of Khalifa (2017), but many of
the worldwide studies showed that this fish
considered herbivores including the study of
Noble (1989). While other previous studies
shown, that it is detritivores the including
study of Mallin (1985).

The present study aims to compare the
feeding habits of three species of fish, i.e.
Tigris asp (Leuciscus vorax) locally called
"Shilluk”, Abu mullet (Planiliza abu) locally

called "Khushani" and Blue tilapia
(Oreochromis  aureus) locally  called
"Hammer" in the southern part of Al-

Chibayish marsh within the scope of the food
specialization of these species.

Materials & Methods

The sampling area is located east of the Al-
Chibayish District between the latitude of 47 °©
05 '00.9 "east and the latitude 30 ° 58' 24.4"
North. This region locally called "Abu
Julaneh” and it is about 7 km east of Al-
Chibayish district (Fig. 1).

In this region, many plants exist such as
common reed Phragmites australis and cattail
Typha sp. and hornwort Ceratophyllum
demersum.
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Fig.(1): Map of southern Irag showing Al- Chibayish marshes and sampling area.

Fishes were collected by different sizes and than and smaller or equal to 300 mm, Abu
fishing nets and electrofishing for the period mullet to larger than and smaller or equal to
from February 2014 to January 2015. Fishes 100 mm, blue tilapia to larger than and
were divided in the laboratory after measuring smaller or equal to 150 mm to complete the
the length total weight into two length groups required measurement.

(Table 1). The Tigris asp divided into larger

Table (1): Numbers and length groups for three species.

Small Large individuals
Species individuals No. g No.
group (mm)
group (mm)
Leuciscus vorax <300 227 > 300 117
Planiliza abu <100 508 > 100 706
Oreochromis aureus <150 270 > 150 309
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Fishes were dissected, the gastrointestinal
tract removed, and the anterior part was cut to
represent the stomach of Tigris asp, both Abu
mullet and Blue tilapia, where the contents of
the gizzard and the thin part of the intestine
were examined (Al-Shamma’a et al., 2012).
The stomach was isolated from the
gastrointestinal tract its content were emptied
into a petri dish and examined with dissecting
microscope of 10X and 40X magnification
also at 450X with the compound microscope
for food item identification. Edmondson
(1966) was used to classify food items. Three
methods were used for analysing food
components according to the food nature of
the studied species. Weight (W) method used
for Tigris asp while points (P) method used
for Abu mullet and Blue tilapia beside the
frequency of occurrence (C) method for the
three species according to Hyslop (1980) and
Hansson (1998).

The index of relative importance (% IRI)
was calculated according to the Jutagate
(2005) equation for the species with
distinguishable stomach (Tigris asp):

% IRl = (%N +% W) % F / 3 (%N +% W) %
F x 100

While the index of relative importance was
calculated according to the Stergiou (1988)
equation for the species with
undistinguishable stomach (Abu mullet and
Blue tilapia):

% IRl = (%P +% F) /'S (%P +% F) x 100
Where
%N = Numerical percentage
%W = Weight percentage
%F = Frequency percentage

%P = Points percentage

The feeding intensity and activity were
calculated according to the Gordan (1977)
equations:

Feeding Intensity = )’ of fullness degree/ No.
of fed fish

Feeding Activity = (No. fed fish/No.
examined fish) x 100

Niche breadth for the three species and the
two length groups was calculated according to
the Hurlbert,(1978) Krebs,(1999) equations:

Bi=1/(n-1) [1/ (jYigP? -1]
Where

Bi = Niche breadth

n = No. food items

P = total consumed food items

The Niche breadth ranged from Bi values
vary from 0 (species consume a single item)
to 1 (species exploits available items in equal
proportion), high (> 0.6), intermediate

(0.4 - 0.6) or low (<0.4) according to
Novakowski et al. (2008).

Results

Index of relative importance (IRI)

Fig. (2A) showed the monthly changes in the
percentage values for the index of relative
importance of food components for small
individuals of Tigris asp. The fish component
predominated in most months of the study in
the food of small individuals and reached
73% in July, shrimp came secondly as the
highest monthly percentage recorded in April
( 50%), followed by aquatic insects and their
larvae which recorded in all months except
July and reached 52% in December
Unspecified items were observed in most
study months with highest value in August
(11%).
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In addition, the fish component ranked
firstly in terms of importance in the food of
large individuals of L. vorax and achieved
distinguish dominant in all months of the
study. The highest contribution was recorded
in December by 83%, while the shrimp
component recorded at varying rates during
the study period, in October reached 33%
Aguatic insects and their larvae recorded
modest  proportions, with the highest
percentages of importance being 12% in
August. The unspecified items were observed
in three months only and were higher in
August (8%), no large Tigris asp individuals
collected during September and November
(Fig. 2B).

Fig. (3A) showed that organic detritus
obtained the highest relative importance index
for the food of small Abu mullet by 90% in
July. Aquatic plants were contributed by 50%
in November, algae 39% in December, and
diatoms 34% during August.

The organic detritus form the first
importance in the food of large individuals of
Abu mullet in terms of relative importance
index, with a monthly contribution of 95%
during July, while diatoms constituted 43% in

November, algae 39% in December and
aquatic plants 30% in November (Fig. 3B).

The monthly changes in percentage values
of the relative importance index of small Blue
tilapia Fig. 4A. Aquatic plants recorded a
clear monthly dominance, with the highest
percentage of importance of 74% in April.
Algae ranked second in their monthly
contribution to the food of small individuals
accounted for 28% in February and May, and
diatoms contributed with varying monthly
rates, the highest of which was 20% in
November, while the highest monthly
contribution of organic detritus was 12% in
September and November.

The relative importance index of large Blue
tilapia (Fig. 4B) showed monthly changes in
percentage values of the relative importance
index. Agquatic plants were the main
components, which recorded in all months
with a highest monthly importance of 68% in
September. Algae was the second highest
item of monthly importance and was 48%
higher in October. Diatoms contributed in
varying percentages and recorded the highest
percentage (21%) in November and the
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Fig. (2): Monthly changes in Index of relative importance (IRI) for small (A) and

large (B) individuals of Tigris asp.
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Fig. (4): Monthly changes in Index of relative importance (IR1) for small (A) and

large (B) individuals of Abu mullet.
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Fig. (3): Monthly changes in Index of relative importance (IRI) for small (A) and

large (B) individuals of Blue tilapia .

lowest in June. Organic detritus recorded low
monthly  percentage and the highest
contribution was 13% in both January and
February.

Feeding activity and intensity

Fig. (4 A) explained the monthly changes in
the percentage of feeding activity for small
and large individuals of Tigris asp. The
percentage of small feeding activity was
ranged from 25% in July to 92.31% in April
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and large individuals from 10% in December
to 100% in March

Fig. (4 B) exhibited the monthly changes in
the intensity of feeding for small and large
individuals of Tigris asp. Which also differed
between months. Their values ranged from 5
points / fish in November to 15 points / fish in
May, and in large individuals 9.17 points /fish
in January and 20 points / fish in October and
December.
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Fig. (5A) represented monthly changes in
the percentage of feed activity for small and
large individuals of Abu mullet. Feeding
activity for small individuals was ranged
between 33.33% in June and 98.33% in April
and large individuals from 32.08% in July and
95.10% in April.

Fig. (5B) revealed monthly changes in the
feeding intensity for small and large
individuals of Abu mullet with the lowest
intensity value of small individuals 5.18
points / fish in July and the highest in August
(15 points / fish) and For large individuals its
ranged between 5.29 points / fish during July
and the highest in April 15.93 points / fish.

As well fig. (6A) showed monthly changes
in the percentage of feeding activity for small
and large individuals of Blue tilapia with the
lowest percentage of small individuals
reaching 35.29% in July and the highest of
96.30% in November, for large individuals
ranging from 23.53% in August to 100% in
April.

Fig. (6B) explained the monthly changes in
the intensity of feeding for small and large
individuals of Blue tilapia. The lowest
intensity value of small individuals 7.71
points / fish in January and the highest in
February and August (17.0 points /fish) while
the lowest value for large individuals was
5.50 points / fish in September, the highest of
17.50 points / fish in October.

Niche breadth

Fig. (7) exhibited the niche breadth of the
three studied species of fish with two groups
of length. The three species of fish showed a
different specialization in their selection for
food components. The specialization of small
Tigris asp was low (0.21) compared to higher
specialization for large one (0.14). While for
Abu mullet (0.33 and 0.31), and for Blue
tilapia (0.22 and 0.23) for small and large
individuals,  respectively, which  were
generally less specialized than Tigris asp. In
addition, no differences found between the
two length groups of both later species.
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Fig. (4): Monthly changes in Feeding intensity (A) and activity (B) for small (S) and
large (L) individuals of Tigris asp.
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Fig.(7): Niche breadth of the three species (Tigris asp, Abu mullet and Blue tilapia) for small
(1) and large (2) individuals.

Discussion

Studying feeding habits of fish in their natural
environment is an important aspect of fish
life; it not only recognizes the quality of food,
it also helps us to identify feeding
relationships with other organisms, it provide
useful information on the trophic relationships
in aquatic ecosystems (Abdel-Aziz & Gharib,
2007). In addition, the difference in
temperature from one season to another
affects the nature and feeding intensity
through its impact on food consumption rates,
and on the quality and quantity of food
available to fish species in the water surface
in which they are present (Bhuiyan et al.,
2006). The results of the food analysis
showed that there was no difference in the
components of small Tigris asp compared to
large ones. The food of the two groups was
composed from three main items in which the
fish component was dominant. The food
habits of the Tigris asp showed that they were
carnivore's feedings and this was in
accordance with Epler et al. (2009) where the
animal component comprised more than 92%
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in Al- Habbaniyah Lake. Lazem (2009) found
that fish ingredients accounted for 52.3% of
the Tigris asp food in the Garmat Ali Canal as
well as crustaceans 22.5% and insects 13.7%,
Mutlak (2012) pointed out that Tigris asp
small individuals fed on seven items whereas
large one fed on three items only comprised
mainly of fish (92.2%).

As to the relative importance index of small
individuals of the Tigris asp , the fish
accounted for 50%, while 68% of the
importance of food for large individuals this
may be relate to its wide mouth, and the speed
of catching prey ((Hussain et al., 2006;
Mohamed et al., 2008; Hussain et al., 2009).

The results of the nature of Abu mullet
food showed that it depend on five food
components; this reflects the extent of the
ability of this fish feeding. Fish consumed
organic detritus, plants, algae and diatoms in
all study months where it was concludes from
the food contents that Abu mullet considered
detritivore and bottom feeder. This agreed
with other studies conducted in the Al-
Chibayish (Hussain et al., 2006) and Hawizeh
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marshes (Mohamed et al., 2008). Wahab
(1986) did not record zooplankton and snails
in Abu mullet diet in Shatt al-Basrah Canal,
while Al-Shawy & Wahab (2008) found fish
eggs in the Abu mullet food of the Tuz-Chi
tributary. Shawardi (2006) consider Abu
mullet omnivores since animal and plant
items with plant component dominated in
food in Al- Tharthar Lake and Tiger River.
However Lazem (2009) considered it a
detritivore in Garmat Ali channel because of
the presence of organic and non-organic
detritus in their food while their food include
diatoms, algae, aquatic plants and protozoa as
well as sand and clay granules in the east of
Al-Hammar marshes (Mutlak, 2012). Diatoms
were the dominant item in the gut of Abu
mullet during the study of Mohamed &
Abood (2019).

The largest part of the food components of
small and large individuals of the Blue tilapia
consisted from aquatic plants. Additionally
algae, diatoms and organic detritus were
found in all year months while clay and sand
appeared in some months only. Many studies
have indicated that Blue tilapia considered
herbivores, which agreed with the current
study (Mallin, 1985; Noble, 1989). Al-Gamal
(2006) indicated that Blue tilapia is a
herbivores, omnivores or depend on large
plants. Fish defined not by the nature of it
feeds, but by the way or method of obtaining
it. It is associated with the anatomical
composition of the organs responsible for
feeding. Blue tilapia have  special
characteristics of feeding method which can
change the nature of feeding according to
what is available in the environment, adding
that the genus Oreochrmois is sometimes
considered within the filter feeding fish.
Agquatic plants accounted for 50% and 56% of
the importance of the food of small and large
individuals of Blue tilapia then algae of 23%
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and 26% followed by diatoms and detritus
respectively, which is agreed with Gu et al.
(1997).

The result showed that feeding intensity
and activity similar in both length groups but
differ monthly since metabolic rate increased
with the water temperature rise (Hussein et
al., 2003). Khalifa (2017) found that large
individuals of Blue tilapia tend to depend on
aquatic plants while small ones on algae. The
three species as indicated from feeding
intensity and activity were fed in all seasons
but feeding intensity decline variably which
agree with another previous studies (Al-
Mukhtar, 1982; Shawardi, 2006; Wahab,
2006).

The results of the Levins index showed
that the specialization of small Tigris asp was
low while large individuals were highly
specialized in their food selection, with the
fish component accounting for 50% and 68%
of their food respectively. This is in line with
what Hussain et al (2009) mentioned. When
studying the specialization of fish in the
southern marshes, the majority of the studied
species are specialized and the minority is the
general feeder, whereas the Abu mullet and
Blue tilapia considered narrow specialization
since detritus and aquatic plants where the
main food items respectively. The food
specialization depends on the nature of food
and the abundance of appropriate food
(Mohamed et al., 2008). Taher (2010)
recorded six highly specialized fishes (0-
0.25), five low specialized species (0.26 -0.
40) and two general species (0.50 - 1) when
studying the specialization and food overlap
of thirteen species of marine fish caught from
the Shatt al-Basrah canal. Miller (2009) stated
that fish that live in ponds are more
specialized than open-water fish.
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Conclusion

The primary conclusion is that the three
studied species are continuous feeders in all
seasons depending on the most available
natural food items in the studied area, but
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