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ABSTRACT

This study was conducted in the Third River for the extended period from January 2022 to
December 2022. A total of 327 Cyprinus carpio fish were collected. The measurements were
carried out to show the monthly changes in food selection, some of the functional traits that
influence feeding were also measured. The results showed that the highest rate of stomach
values containing food was found in the months of May and July, while the highest level of
feeding intensity was recorded in November. The results of the study suggested that the
standard length for tested fish was 342.5£88.5.mm. Head length, and head depth were 77.91+
18.12 mm and 64.91+ 15.03 mm consecutively. The study concluded that the functional traits
exhibited by common carp improved their ability to adapt to their environment and that their
status is not sensitive in the study area.
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INTRODUCTION

Aquatic ecosystems provide a wide range of
habitats for fish communities, and each one of
these habitats has a unique role in regulating
biodiversity and controlling its resilience and
stability (41). The common carp species
(Cyprinus carpio) is considered a freshwater
fish, they are also the first fish species to be
unnaturally propagated on a large scale, and it
is known that it is classified as the second-
most common species of fish (45). Despite this
widespread prevalence, this species often has
detrimental effects on ecosystems (1,3,32).
Including causing water turbidity and high
levels of phosphorus. More recently, the
detrimental effect of these species has been
quantified by the functional redundancy of
these species (25,23). Functional redundancy
is defined as the presence of several species in
a given environment that fulfill the same
functional role (11,35). One of the most
effective ways to learn about the functional
role of species is to determine their feeding
behaviour (6). Understanding the feeding
habits of fish helps to assess the processes that
affect fish communities as well as determine
the frequency of roles for individuals within a
fish community (4, 7, 10,24). From the
functional perspective, body traits such as
mouth size, body shape, and eye position, are
expected to state the feeding strategies adopted
by those species (2, 19).Can also provide
information about the species’ ecological
specialization. Can also provide information
about the species’ ecological specialization, as
well as how core resources are used. Can also
provide information about the species’
ecological specialization, as well as how core
resources are used (2, 5). The Main Outfall
Drain (MOD), or the Third River, expands
from north of Baghdad city in the middle of
Iraq to the city of Basra, which is located in
southern Iraq, with a total length of
approximately 565 km. It is geographically
detailed into three sections (North, Central,
and South), the central sector (the one in
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which the current study was conducted), it's
considered the most sensitive part from a
biological point of view, because it is the only
and exclusive source of water to feed the Hawr
Ad Dalmaj Marsh region (3). Despite the great
importance of this part of the main estuary.
Yet, there is a notable lack of studies on its
biological characteristics. The current study
aims to understand some aspects of the feeding
of common carp fish in this body of water, as
well as studying some of the functional traits
associated with the functional diversity of
these faunas.

MATERIALS AND METHODS

Samples were gathered from two sites within
the central sector of the Main Outfall Drain
(MOD). The first site is within the point
(32°26°58.0” N, 45°06°17.3” E). The second
position in the orbit of the point
(32°11'12.5"N, 45°19'33.9"E) is southeast of
the first site. It represents the only place to
supply water to the Hawr Ad Dalmaj Marsh
region (Fig. 1). Fish were caught monthly for
the duration of the one-year trial, from January
to December 2022. By using different fishing
methods. Bag nets, gill nets, and cast nets from
the two sites were used. The gillnets were
erected for one night and then removed the
next morning, the caught fish were placed on
the ice until they reached the laboratory; it is
one of the recommended methods to send
sample fish for scientific research. As soon as
the trapped samples arrived at the laboratory,
the total length and the rest of the studied
morphological traits were recorded, also, the
weights of the studied samples were taken, and
the data were rounded to the nearest millimeter
and  milligram, respectively. In this
experiment, nine traits of function were
measured, namely: Standard length (SL), Head
length (HL), Head depth (HD), Oral gape
(OG), and Mouth position (MP). Also Eye
diameter (ED), Snout Length (SnL), Gut
length (Glst), and Gill raker length (GRIst) are
shown in Table 1.
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Figure 1. Map of the study area from the general estuary project in the center of Iraq
Table 1. The functional traits used for Cyprinus carpio fish assemblages with measurement
methodology in the study

Functional traits Trait definition Functional category Reference
Maximum standard It is the distance calculated from the beginning of the Feeding, habitat use [15]
length snout to the beginning of to the commencement of the
foundation of the caudal peduncle.

Head length Distance from the tip of the jaw to the posterior edge Feeding [18]
of the operculum

Head depth Vertical distance from dorsum to ventrum passing Feeding [10]
through the pupil

Oral gape Vertical distance measured inside of fully open mouth Nature/size and method [10, 36]
at tallest point of items captured

Mouth position The angle between an imaginary line connecting the Feeding, habitat use [26]
tips of the open jaws with a straight imaginary line
that lies between the center of the pupil on one side
and the posterior vertebra on the other side. (e.g. 90
representing a terminal mouth)

Eye diameter Horizontal distance from eye margin to eye margin Vision for feeding [37]

Snout length Distance from the pupil to the tip of the upper jaw Feeding [40]
with mouth shut

Gut length Length of gut from the beginning of the esophagus to Feeding (residence time [17]
the anus (extended without stretching) of food)

Gill raker length Length of the longest gill raker Filter feeding ability or [16, 14]

the size of items retained

To perform the analysis of the food items in
the gut, an incision was made longitudinally at
the end of the fish’s body from the abdomen
side; the alimentary canal was then excised
and immersed in 5% formalin to preserve it.
Due to the absence of a true stomach for
Cyprinidae species. Each stomach was
assessed by giving it a fullness score according
to the point method (13). Its contents were
then emptied into Petri dishes and classified
using a microscope. Two methods were
employed. The first method involves assigning
points (P%) to each food item. As for the
second method, it is dependent on the
frequency or occurrence (F%) of each food
item. The value of the Index of Relative
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Importance (IRI) evaluated according to (20).
Feeding activity rate (%) and feeding intensity
rate were evaluated according to (22).
RESULTS AND DISCUSSION

A total of 327 individuals of common carp fish
were collected; only the gut components of
fish with distended and full guts were
analyzed. The mean of the standard length of
fish sampled for their stomach content analysis
was 231.08+72.11, the highest numerical value
of guts containing food was in May and July,
where 32 stomachs containing food were
identified. Out of a total of 36 fish examined in
May and 38 in July, the lowest numerical
value for entrails containing food was in
November; their number reached 13 fish out of
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a total of 15 fish examined. As shown in Table
No. 2. The incidence values of feeding
activity, feeding intensity, and the vacuity
index (%VI) for common carp differed
significantly during the study period. The
highest value for feeding activity was 91.3 and
was recorded during February; the lowest
value was noted in September, which was 84.
Similarly, there was notable variability

observed in feeding intensity throughout the
study. The highest level was recorded in the
month of November. The lowest was in the
month of August with two values of 15.46 and
9.59, respectively (table 2). The manifestations
of the values representing the percentage of
the Vacuity index differed. The highest
percentage was in October (15.15) and the
lowest in February (8.7), as shown in Table2

Table 2. Shows Feeding activity, Feeding intensity, and Vacuity index for species of common
carp during the study period

examined stomach Empty Feeding Feeding Vacuity

Month stomachs  contains stomachs  activity intensity index

food (%VID
January 17 15 2 88.26 13.67 11.77
February 23 21 2 91.3 13.1 8.7
March 35 30 5 85.71 11.03 14.29
April 26 23 3 88.46 14.52 11.54
May 36 32 4 88.89 15.031 11.11
June 27 23 4 85.19 12.26 14.82
July 38 32 6 84.21 8.41 15.79
August 31 27 4 87.1 9.59 12.9
September 25 21 4 84 11.71 16
October 33 28 5 84.85 13.14 15.15
November 15 13 2 86.67 15.46 13.33
December 21 18 3 85.71 11.83 14.29

These results are in agreement with what was
found by (30). When they studied the feeding
habits of common carp species in the Naogaon
region of Bangladesh. The -coefficient of
vacuity index (%VI) of the stomach of
common carp fish ranged between 8.7% and
15.79%. During the two months of February
and July, respectively. In addition, vacuity
index values (% VI) appear to be closely
related to the reproductive cycle of common
carp fish, especially in the female species of it.
Tessema et al (42) confirmed that the monthly
fluctuations of the coefficient of stomach
vacuity index of common carp fish are
intimately linked with the sexual -cycle.
Furthermore, Manam & Quraishi (28)
provided evidence to support this idea. They
demonstrated that during the mating season,
common carp fish had lower values of the
stomach vacuity index; this was confirmed by
Al-Zaidy (3) when he indicated that the
highest level of gonadosomatic index (GSI) of
common carp fish in the Main Outfall
Drain/middle Iraq was in  February.
Meanwhile, the lowest values recorded for
(GSI) were in July and August. Feeding
intensity in fish increases before and after the
spawning period, probably due to the high-
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energy cost required to obtain food, as
metabolic activity decreases as spawning
approaches (42). Based on the examination of
the gut contents of the samples tested. The
main food components in the feeding of
common carp fish were plants, seeds, organic
debris, and algae. As well as crustaceans,
diatoms, aquatic insects, and zooplankton.
Each of the plants and seeds, organic crumbs,
algae, and aquatic insects, received the highest
percentages of the Index of Relative
Importance (IRI). Plants and seeds topped the
list of Cyprinus carpio’s main dietary
components with 42.95%. Followed by
organic crumbs at 22.7 %. Then followed
algae and aquatic insects with close
percentages. Wherein they amounted to
10.38% and 10.09%, respectively as shown in
table 3. Among the nutrients, plants and seeds
accounted for the largest proportion during the
study months for all lengths of common carp
but the largest proportion of this food
component was recorded for fish that were
>40 cm long. Common carp diversified the
types of food items that which was eaten
according to his height in relative terms
(Figure 2). The contribution of plants and
seeds and mollusca were the highest during the



Iraqi Journal of Agricultural Sciences —2025:56(4):1352-1361

Al- Zaidy & Parisi

study, where these percentages were
increasing with the increasing length of fish. In
contrast to diatoms and algae, which were
decreasing with the increasing length of tested
fish. Mollusca was recorded as the lowest food

component for fish with lengths less than 20
cm. Whereas, diatoms were the lowest food
component of fish that is a length greater than
(or equal) to 40 cm in length (fig. 2)

Table 3. Shows two methods of analysis of gut content and Relative Importance (IRI%) for
common carp during the study period

Food items Point method Frequency of occurrence IRI%
No % No %
Algae 556 13.01 197 58.98 10.38
plants and seeds 1426 33.38 318 95.21 42.95
Diatoms 112 2.63 74 22.16 0.78
Organic crumbs 894 20.93 268 80.24 22.7
Aquatic insects 538 12.59 198 59.28 10.09
Crustacean 235 5.5 143 42.81 3.18
Mollusca 460 10.77 185 55.27 8.93
Zooplankton 51 1.19 20.51 6.13 0.99
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Figure 2. The percentage Index of Relative Importance (IRI) of prey organisms consumed by
(n=327) Cyprinus carpio at different size classes during the study period

Fish dietary habits, based primarily on
analyses of the composition of food consumed,
are widely used within aquatic ecology as an
effective means of investigating the course of
trophic relationships within aquatic organisms.
In this study, common carp species were found
to feed items on a specific set of food items.
Including food from plant origins such as
aquatic plants and seeds, diatoms, and algae.
As well as food from animal origins. Such as
crustaceans, aquatic insects, zooplankton, and
mollusca, as per Table 3. The fish samples
tested showed that their feeding behavior was
omnivorous; also, they have exhibited a
notable inclination towards plant-origin food
items over animal-origin nutrients. This
preference included all specimens tested,
regardless of the lengths of these individuals.
The logical explanation for the high abundance
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of these items in the diets of these species. Due
to the high availability of these nutritional
components in this part of the Third River.
These results of the nutrient ratios were similar
and comparable to those reported by (43). The
highest percentage of food items consumed by
common carp were aquatic plants and seeds.
According to the points method and frequency
of occurrence. Therefore, the value of the
digestibility coefficient of the Index of
Relative Importance (IRI) was 42.95%. The
results of this study differ from what Sahtout
et al (38) found. During their study of the
feeding habits of Cyprinus carpio fish at Foum
El-Khanga Dam, Algeria. Where it was noted
that crustaceans had the highest rate in the
Index of Relative Importance. These
differences are probably due to variances in
the nutrients available to fish (34,8). The
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nutritional composition of fish is influenced by
spatial variation. As well as fluctuations in
water quality and other factors (33,45). Taking
into consideration that when there is no animal
food available. Common carp species will be
compelled to consume seeds and aquatic
plants, according to Mohammed et al. (31,29).
This explains the relatively low proportion of
crustaceans and molluscs in this study. In the
present study, eggs or parts of fish were not
encountered in the diet of common carp. These
results contrast with the findings of Hanaa and
Manal (21). Where they recorded the presence
of eggs in the guts of carp fish in the Al-
Iatifiyah region of central Iraq. This result may
be due to the unavailability of fish eggs in
sufficient proportions in the study area.
Especially since the Main Outfall Drain does
not directly connect to the Tigris or Euphrates
River, Which leads to a shortage of fish
supplies (3). In addition, no fish body parts
were found in the guts of the tested fish in this
study. This is in contrast to what Saikia and
Das found (39). This may be due to the
availability of piscivorous fish in the study
region. Such as Leuciscus vorax and Silurus
triostegus, which are by nature more
competitive than common carp fish. The
analysis of the data from the current study
showed. The nutrients consumed by common

carp species vary depending on the season and
the length of those fish. The most noticeable
change was in the small fish (less than 20 cm
SL). Where algae and diatoms comprised a
high proportion of their diet. Adult fish (>40
cm SL) were mainly fed on the plants and
seeds. In addition to the aquatic insects
throughout the study period. Juveniles of the
common carp species are usually preferred for
their diet. Shallow plant parts, benthic
invertebrates, and algae (27). Also, the low
percentage of these components in the diet of
juvenile common carp fish could be due to
unfavorable environmental conditions. Which
led to its limited availability in this
environment. During the study, it was also
found that the mouth of the studied specimens
of common carp had occupied a terminal
position. It was also noted that the mouth
cavity of the studied samples was devoid of
any teeth. Table 4 shows the means of
functional traits + standard deviation (mm) for
the captive fish. Where it shows that, the
standard length was 342.5+£88.5. The head
length, head depth, eye diameter, and snout
length were 77.91+ 18.12; 64.91+ 15.03; 5.93+
0.64; and 24.79+6.19 consecutively. The
values of oral gape, gut length, and gill raker
length were 2.94+1.81; 602.77+131.09; and
0.371+0.067, respectively.

Table 4. Average rates of morphometric observations for functional traits (in mm) for species
of Cyprinus carpio during the study period

Functional traits Code Mean £SD. (mm)
Standard length SL 231.08+72.11
Head length HL 77.91+ 18.12
Head depth HD 64.91+ 15.03
Eye diameter ED 5.93+ 0.64
Snout length SnL 24.79+6.19
Oral gape oG 2.94+1.81
Gut length Glst 602.77+131.09
Gill raker length GRist 0.371£0.067
According to the findings, the mouths of the for the studied carp fish during the

common carp fish specimens studied had a
terminal position. This is pointed out by
Bakhtiyar et al (9), they clarified that the type
of nourishment is mostly determined by the
mouth's size. As well as its location on the
external, structure. The same author added.
Omnivorous fish that have bottom feeding
usually have small mouths; these fish also
have a terminal, or lower, mouth. This is
consistent with the results of the current work.
Where the rate of oral gape was 2.94 + 1.81
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experimental period. Mouth size is not the
only factor associated with prey size. A wider
range of prey sizes can only be consumed if
feeding behavior is not size-selective. Also,
the case if prey of different sizes is abundant
(9). During the study, it was found that the
common carp species lacks any teeth in the
mouth cavity. Compensation was made for
those teeth with sophisticated pharyngeal
teeth. Which are situated in the back of the
pharynx, upper the pharyngeal bone. Also, the
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current results displayed the mean of the snout
length, which was 24.79+6.19 mm. Gill rakers
length and head length were 0.371+0.067 mm
and 77.91+ 18.12 mm, respectively. Also, eye
diameter and head depth were 5.93 + 0.64 and
64.91 £+ 15.03 mm, respectively. Body shape is
viewed as the dominant factor determining the
feeding behavior of the fish (40).Waterways
with low flows typically harbor fish with large
eyes and large gills that exhibit filter feeding
behavior (12). In common carp species,
suction feeding is the predominant feeding
method. In this type of feeding, the distance
between the prey and the mouth is reduced. At
the same time, the buccal cavity is expanded.
As a result, a water current is generated that

pulls the prey into the fish's mouth.
Accordingly, this process cannot be completed
successfully. Without synchronizing the

characteristics of the head and mouth as
required. The results of the current study
showed that the mean gut length was 602.77 +
131.09 mm. Also, it was observed that the gut
length was greater than the total length of the
fish that were examined. In slow-moving
bodies of water, most fish populations are
made up of species with lengthy intestines and
terminal or subterminal mouths. The reason is
due to the abundance of nutritional
components of plant origin. In general, most of
the studies that dealt with the nature of the
relationship between dietary habits and gut
morphology concluded that there is an
important relationship between the length of
the gut and the nature of nutrition (44, 46).
Adaptation to habitat and food selectivity leads
to differences in gut morphology. Besides
feeding strategies between fish species or
among fish of the same species. The results
show that the diverse functional traits
displayed by common carp fish have improved
their capacity to adapt to their environment.
This, in turn, increases their ability to
effectively coexist with their external
surroundings. The third river shows mostly
variable chemical and physical characteristics.
Assuming that it flows through agricultural
areas and urban industrial areas. Thus, it can
be considered that the studied common carp
fish have a good chance to continue in this
body of water.
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CONCLUSION

This study was conducted in the Third River
(Main Outfall Drain). Extending within the
boundary of the Province of Al-Qadisiyah,
central Iraq. From January 2022 to December
2022. The study aims to prove the monthly
changes in the food selection of Cyprinus
carpio fish. As well as understanding the
dietary habits of this species. A study revealed
the common carp were omnivorous. With
tendencies for items of food of plant origin
more than nutrients of animal origin. In
addition, suction feeding is the predominant
feeding method in common carp fish. From
this, it can be concluded that the quantity and
quality of food consumed by the tested fish
varies depending on the length of the fish and
the season of the year. The studied functional
traits enhanced the ability of common carp to
adapt to the environment of the Third River.
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