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Abstract : 

A seasonal study was done of food and feeding habitat for Shaboot, Arabibarbus grypus and 

common carp, Cyprinus carpio Linnaeus, 1758 at three different sites (S1, S2 and S3) from a section 

of Tigris River in Al-Khalis District, Diyala Governorate for the period from winter 2022/2023 to 

autumn 2023. The present results showed slight changes in the food components for two fish species. 

Nine main groups of food components were recorded for fish stomach during the study period, 

represented by insects and their larvae, mollusca, zooplankton, algae, diatoms, aquatic plants, 

crustaceans, organic detritus, and finally sand and clay. The quarterly results of examining of food 

components indicated the 

Shaboot was carnivorous. Food animal components were recorded highest total percentage of 69.1% 

at S1, whereas, decreased and similar at S1 and S3 with total percentages of 59.7% and 59.1%, 

respectively. Fish feeding intensity and activity were varied during different seasons, with the 

highest values of feeding intensity of 17.2 during winter, 15.6 during spring, and 16.2 during autumn 

with 100% feeding activity for sites S1, S2, and S3, respectively. While, these values were decrease 

during summer and recorded the lowest of feeding intensity and activity of 14.5 and 98% at S1, 13.8 

and 92.3% at S2 and 14.3 and 96% at S3. Common carp was  omnivorous, with fluctuating ratio of 

animal and plant food components at three sites. Fishes showed performance animal food 

components within total of 47.6% and 48.7% at S1 and S3 respectively. While, fishes at S2 tend to 

plant food within a total of 49.1%. Feeding intensity and activity values for fishes were decrease 

during winter at S1 of 13.5 with 95.3% and at S1of 14.0 with 96.5%. Whereas, increasing in values 

were showed during spring season and recorded of 16.5 with 100% at S1and 17.0 with 100% at S2. 

Fishes (both species?) at S3 showed a difference  in feeding intensity and activity feeding and 

recorded the lowest values during summer for feeding intensity of 95.0 and activity was 98% 

whereas, these values increased during autumn season of 17.with 100% for feeding intensity and 

activity respectively  .  
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Introduction 

       

Fishes are the largest group of animal 

kingdom including about 1,000 economic 

species related with food production [1] The 

nutritional value of fish is as important as 

other animal sources and present about 18.5% 

of animal protein, fish meat has nutritionally 

balanced cause its contains of unsaturated 

fatty acid, essential amino acids, vitamins, 

minerals, all of these play role on health as 

protecting against heart and arterial diseases in 

human [2]. There are multiple fish resources 

in Iraqi inland waters belonging to different 

families, the most important one are 

Cyprinidae and Mugilidae [3]. Water quality is 

the important impact factors on presence and 

distribution of fish species; as well as, the 

shape of the river, the nature of the bottom and 

the food available in the water are important 

factors that affect the life of fishes in water 

bodies [4]. Food items studies leads us to 

understand ecosystems productivity, available 

food, consumed food by fishes, and the 

activities of fish feeding during different 

seasons [5].  Cyprinidae is the largest 

freshwater fish, it includes 376 genera and 

3148 species distributed around the world [6]. 

Of these fishes, more than 69 species belonged 

to 11 families were founded at Iraqi inland 

water {7}. Iraq has different water resources 

compared to Arab countries, within presence 

of fish that live and reproduce and reach 

highest in its weights, such as Bizz: 

Luciobarbus esocinus, Shabbot:   Arabibarbus 

grypus and Guttan: Luciobarbus xanthopetrus 

[8]. These fishes constitute most of fish stocks 

at Iraqi water bodies, as they prefer warm and 

suitable waters which supported its life and 

physiology (9 .) 

     The aimed of the present study to support 

with information of food composition and 

quality, feeding habitat, feeding intensity and 

activity for two important tradition fish 

species at Tigris River in Al- Khalis District, 

Province, Iraq . 

Materials and methods 

Preparing fish samples 

This study was conducted in the Tigris River 

with the aim of studying the food composition, 

feeding habitat, feeding intensity and activity 

of important traditional fish species in the 

Tigris River in Khalis District,  Diyala 

Governorate, Iraq. A total of 120 fish samples 

of Arabibarbus grypus and 120 Cyprinus 

carpio were collected at three different sites 

(S1, S2 and S3) from a section of Tigris River 

in Al-Khalis District / Diyala Governorate, 

Iraq (33.8430542°N 44.5219807°E). 

Seasonally Food and feed habitat were studied 

from winter 2022/2023 to autumn 2023. 

Whereas, winter 2022/2023 represent by 

(December 2022, January  and February 

2023), spring season (March, April and May 

2023), summer season (June, July and August 

2023) and autumn season (September, October 

and November 2023). Fish samples were 

transferred to the laboratory of Animal and 

Fish Resource Center, Directorate of 

Agriculture, Ministry of Science and 

Technology for food components analyzing. 

Fish species were classified depending on [10] 

and verified according to Fishbase (Foese and 

Pauly, 2024.) 

Fish feeding habitat  

   The anterior part of the intestine was cut to 

analyze the food content according to [11]. 

The degree of fullness was also determined 

and recorded for each stomach according to 

[12]. Food contents of the stomach (or fore 

intestine in carp) were examined using an 

anatomical and compound microscopes, and 
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classified under groups according to [13].  For 

food habitat and feeding studies, using a 

methods of frequency for occurrence (% O) 

described [14], and calculated the Important 

Ranking Index (IRI %) for food components 

quarterly using the following equation [15] 

IRI % = O % x P %. To calculate feeding 

intensity and activity, the following two 

equations were used [16]: Feeding intensity 

(degrees/fish) = Total score obtained from the 

fullness index/ Number of fish fed. Feeding 

activity (%) = Number of fish fed/ Total 

number of fish examined x 100. 

Results and Discussion 

Knowing what fish eat in their environment 

helps stakeholders in developing the necessary 

plans for the development of the water body, 

and integrating them with other studies on the 

physical and chemical characteristics of the 

water body itself and the various living 

organisms available in it that fish may depend 

on for their food (17). The components of carp 

food in the study stations consist of nine main 

groups: Insects and their larvae: These include 

adult insects and their larvae in different 

growth stages belonging to the Chironomidae 

family, the Tabanidae horsefly, and the 

Dytiscidae family, Crustaceans: These include 

mollusks and snails, Soft-bodied organisms, 

including gastropods (Lymnaea megasoma) 

and mollusks Corbicula fluminalis, 

Zooplankton: These are represented by the 

Rotifera class, water fleas from the Clodocera 

family, and copepods,  Algae: Represented by 

the green algae class of the Chlorophyceae 

family and the blue-green algae of the 

Cyanophyceae family, Diatoms: Represented 

by the Bacilli clas, Aquatic plants: Include 

parts of leaves, branches, seeds and fruits of 

plants, Sand and mud, Organic debris 

. 

Nature of food and nutrition of Arabibarbus 

grypus 

Table (1) shows the nutritional components of 

carp fish in the three study sites, where fish 

tended to feed on carnivorous sources 

compared to other types of food. The 

percentages of the total importance level index 

for fish in site S1 reached 27.2% for insects 

and their larvae, 20.2% for soft food, 14.7% 

for zooplankton, and finally 3.0% for 

crustaceans. As for site S2, the percentage of 

insects and their larvae reached 22.8%, soft 

food 14.2%, zooplankton 17.5%, and 

crustaceans 5.2%. In the third site, the 

percentage of insects and their larvae reached 

24.7%, soft food 15.5%, zooplankton 13.1%, 

and crustaceans 5.8%. The current results 

showed that this type of fish feeds on animal 

sources with total percentages of 65%, 59.7% 

and 59.1% for sites S1, S2 and S3, 

respectively, throughout the study period 

compared to the rest of the other food 

components. Table (2) shows the seasonal 

changes in feeding density and activity for 

these three sites throughout the study period. 

Fish at site S1 showed the highest feeding 

density of 17.2 during the winter of 

2022/2023, and the lowest feeding density of 

14.5 during the summer, while the highest 

values of fish feeding activity were recorded at 

100% during the winter, spring and autumn. 

As for fish at site S2, they showed the highest 

feeding density of 15.6 and 15.5 during the 

winter and spring seasons and a feeding 

activity of 100% for the same two seasons. 

The lowest feeding density of 13.8 and a 

feeding activity of 92.3% were recorded 

during the summer of the same year. The fish 

at site S3 witnessed the lowest feeding density 

of 14 and its activity reached 96.8% during the 

summer, while the highest feeding density of 

fish was 16.2 and its activity was 100% during 
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the fall. Tables (1 and 2) showed that fish that 

feed from animal sources witnessed the 

highest feeding density and activity during the 

winter and decreased during the summer at 

sites S1 and S2, while fish at site S3 witnessed 

the highest feeding density and activity during 

the fall compared to the lowest during the 

summer. Some local studies addressed the 

nature of the nutrition of this type of fish, and 

indicated the wide range of its feeding from 

different sources, as it was characterized by 

being mixed feeding and tending towards 

plant feeding in Lake Habbaniyah [18]. The 

current results agree with what was mentioned 

by [19] about the nature of mixed feeding, 

except that its tendency to consume plant or 

animal components in the hot months was 

associated with the difference in fertilization 

treatments for fish farming ponds in 

Zaafaraniya. The previous results show that 

the nature of feeding is directly related to the 

surrounding environmental conditions, and the 

current results are consistent with the study of 

[20], which explained the presence of different 

proportions of sand and mud to the nature of 

the feeding of bottom fish on molluscs, insects 

and their larvae, and oligochaetes at the 

bottom and top of the Qadisiyah Dam in the 

Euphrates River. It was observed that different 

species of fish in the Rhone River in France 

consumed high proportions of soft worms 

(Unionidae) and insect larvae (Chironomidae) 

during the winter, while oligochaetes 

(Tubificidae) constituted the highest 

proportions of food components for fish 

during the summer [21]. [22] It was suggested 

that oligochaetes be used as a natural high-

protein food for several species of fish near 

hot streams in the United Kingdom, by raising 

and rearing members of the Tubificidae family 

during the hot months, and members of the 

Nididae family during the cold and warm 

months, due to their high ability to tolerate a 

rise in water temperature from 4 to 8 degrees 

Celsius above the natural environment. [23] 

He explained that these fish feed on animals in 

the Euphrates River. While [24] indicated that 

the nature of this type of fish is continental 

with a tendency towards animal food, as the 

original animal food constituted 62.89%. [25] 

He found that this type of fish feeds on plants 

at a rate of 71.1% in Lake Tharthar and on 

plant parts and seeds at a rate of 29.64%. [26] 

He indicated that insects, their larvae and 

higher plants constitute 24.8%, 17.7% and 

32.4% respectively in Lake Hamrin. [27] He 

found that the carp in Daraa Tharthar was 

omnivorous, as plant food constituted 48.21% 

and animal food 17.37%. [28] He indicated 

that the nutrition of these fish is mixed feeding 

in similar proportions during the seasons. [29] 

He explained that aquatic plants accounted for 

the total percentage of food components, with 

the highest percentage reaching 41.7% in 

December, followed by aquatic insects at 

14.8% in October. There are significant 

fluctuations and changes in fish nutrition and 

behavior due to different environments or 

different growth and life stages [30]. [31] He 

pointed out that organic matter occupied the 

main food list for carp, accounting for 43.91% 

of food components according to the point 

method, and plant parts and seeds came in 

second place with a percentage of 19.02%. 

[32] and [33] noted that animal food 

constituted 62.89% and 68.13% of the food 

components in the Euphrates River and the 

Tigris arm. 

Nature of food and nutrition of Cyprinus 

carpio 

Table (3) shows the nutritional components of 

common carp in the three study sites. The fish 

tended to feed on animal and plant 

components in a similar manner with their 
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tendency towards plant-based foods. The total 

percentages of the overall importance level 

index at site S1 for animal sources were 47.6% 

and 45.1% for plant sources. The total 

percentages of fish at site S2 for animal food 

components were 45.4% and 49% for plant 

sources, and the same percentages at site S3 

for animal and plant sources were 48.7% and 

45.1%, respectively. Table (4) indicates the 

feeding activity and intensity of fish for the 

three sites throughout the study period. Fish at 

site S1 recorded the lowest feeding intensity of 

13.5 and its intensity of 95.3% during the 

winter and the highest feeding intensity of 

16.5 and its activity of 100% during the 

spring. The fish of site S2 recorded the lowest 

feeding intensity of 15 and its intensity was 

97% during the summer and the highest 

feeding intensity was 17.6 and its intensity 

was 100% during the fall. The current results 

showed that the common carp fish were 

omnivorous and the animal and plant sources 

were close at the three sites throughout the 

study period. Also, the fish had the lowest 

feeding intensity and activity during the winter 

and the highest during the spring at sites S1 

and S2 and the above witnessed winter 

seasons, while the fish of the same species 

differed at site S3 and recorded the lowest 

feeding intensity during the summer and the 

highest during the fall . 

         Many studies in the world have been 

interested in the nutrition of common carp. 

[34] showed that the natural food of common 

carp in the Apatain-Plaeau rice fields in India 

is mixed feeding and the animal food form is 

55%. [35] showed that common carp have a 

detrital feeding in the rice fields in Thailand. 

[36] explained that common carp have a 

mixed feeding and the animal food form is 

63.46% in Hirfanh Lake. [37] indicated that 

common carp are mixed feeders with a 

tendency to consume animal components by 

71% in Hamar Marsh, [38] indicated that the 

diet of common carp was mixed with the 

dominance of animal components in 

Habbaniyah Lake. [39] explained that organic 

materials constituted 39.60% of the diet of 

common carp, plants and their seeds 17.33%, 

sand and clay grains 11.83% by the point 

method, plant food constituted 35.84%, and 

animal food constituted 11.83% of the diet 

components. [40] and [41] stated that common 

carp are herbivorous, while [42]. stated that 

common carp are mixed feeders. [43] 

explained that the common carp in the first 

station south of Samarra Dam is a herbivore 

and in the second station north of Al-

Dhuluiyah - Salah Al-Din, it has a mixed 

feeding. [44] found in the Tigris River that 

plant parts constituted the largest proportion of 

the common carp's food, at 45.10% of the food 

components. [45] showed that plant food 

constituted 51.70% of the common carp's food 

components in Lake Habbaniyah. Other 

researchers found that animal food constituted 

the largest proportion of the common carp's 

food components in the Euphrates River, Lake 

Al-Radwaniyah, where it constituted 73.38% 

and 43% of the food components [46]. [47]) 

found that organic matter is of great 

importance to the food of common carp in the 

eastern drain/Balad. 
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Table .1 Seasonal changes in the IRI% index of nutritional components of carp in the Tigris 

River, Al-Khalis District, Diyala Governorate 

Locations 1 

Nutritional 

components 

 

Winter 

 

 

the 

spring 

 

summer 

 

autumn 

 

Total 

Insects and 

their larvae 

28.1 25.4 28.5 26.6 27.2 

Soft-bodied 

animals 

24.5 20.6 12.3 23.2 20.2 

Zooplankton 12.9 17.4 11.0 17.5 14.7 

Crustaceans 4.7 7.1 - - 3.3 

Algae 11.7 9.5 23.5 13.7 14.6 

Diatoms 9.4 8.5 11.2 10.5 9.8 

Aquatic 

plants 

3.5 2.6 3.4 3.2 3.2 

Organic 

detritus 

2.9 6.3 5.6 - 3.7 

Sand and 

mud 

2.3 2.6 4.5 5.3 3.6 

 

Locations 2 

Nutritional 

components 

winter  

the 

spring 

 

summer 

 

autumn 

 

Total 

Insects and 

their larvae 

23.7 21.6 24.4 21.5 22.8 

Soft-bodied 

animals 

11.2 11.2 14.3 20.2 14.2 

Zooplankton 20.9 19.2 12.3 17.7 17.5 

Crustaceans 4.2 8.0 - 8.4 5.2 

Algae 19.5 18.0 23.0 12.7 18.3 

Diatoms 10.3 14.4 13.3 11.0 12.3 

Aquatic 

plants 

3.8 2.0 5.1 3.0 3.5 

Organic 

detritus 

3.7 3.2 4.1 3.4 3.6 

Sand and 

mud 

2.7 2.4 3.5 2.1 2.6 

Locations 3 

Nutritional 

components 

winter  

the 

spring 

 

summer 

 

autumn 

 

Total 

Insects and 

their larvae 

23.6 20.5 32.2 22.6 24.7 

Soft-bodied 

animals 

22.3 11.9 6.7 21.2 15.5 

Zooplankton 13.1 11.1 14.8 13.2 13.1 
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Crustaceans 3.5 9.4 - 10.4 5.8 

Algae 12.2 19.2 30.2 12.3 18.5 

Diatoms 11.3 17.3 8.0 11.3 12.3 

Aquatic 

plants 

2.6 3.4 4.0 3.8 3.5 

 

Table .2  Seasonal changes in feeding intensity and activity of carp in the Tigris River, Al-

Khalis District, Diyala 

Locations 1 

 

 

Season 

Temperature 

(°C) 

Nutrition 

intensity 

Nutrition activity 

Winter 19.0 17.2 100 

Spring 21.5 16.8 100 

Summer 30.0 14.5 98.0 

Autumn 27.5 15.6 100 

Locations 2 

 

 

Season 

Temperature 

(°C) 

Nutrition 

intensity 

Nutrition activity 

Winter 19.5 15.5 100 

Spring 21.5 15.6 100 

Summer 30.2 13.8 92.3 

Autumn 28.0 14.3 98.0 

Locations 3 

 

 

Season 

Temperature 

(°C) 

Nutrition 

intensity 

Nutrition activity 

Winter 19.5 14.3 98.0 

Spring 21.2 14.8 100 

Summer 30.4 14.0 96.8 

Autumn 27.5 16.2 100 
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Table.3  Seasonal changes in the values of the importance level index (IRI%) of nutritional 

components of common carp in the Tigris River, Al-Khalis District, Diyala Governorate. 

Locations 1 

Nutritional 

components 

 

Winter 

 

 

the 

spring 

 

summer 

 

autumn 

 

Total 

Aquatic 

plants 

16.9 22.8 23.2 20.8 23.9 

Algae 28.9 12.5 31.5 12.3 21.3 

Zooplankton 15.7 20.1 14.0 19.9 17.4 

Nanophytes 14.5 17.5 12.6 11.4 14.3 

Diatoms 6.5 4.1 4.9 10.4 6.5 

Crustaceans 6.0 4.6 5.6 9.5 6.4 

Organic 

detritus 

5.4 10.8 - 8,5 6.2 

Sand and 

mud 

4.8 7.1 3.4 5.7 5.3 

Nutrients 1.3 0.3 4.8 1.5 2.3 

Locations 2 

Nutritional 

components 

winter  

the 

spring 

 

summer 

 

autumn 

 

Total 

Aquatic 

plants 

23.5 24.6 15.8 21.3 23.5 

Algae 26.8 13.1 29.6 20.0 26.8 

Zooplankton 16.8 22.9 17.1 18.7 16.8 

Nanophytes 13.4 14.2 14.5 11.6 13.4 

Diatoms 5.6 4.4 6.6 - 5.6 

Crustaceans 5.0 9.8 5.9 10.7 5.0 

Organic 

detritus 

3.3 7.7 5.3 9.8 3.3 

Sand and 

mud 

4.4 2.2 3.8 7.1 4.4 

Nutrients 1.2 1.1 1.4 0.8 1.2 

Locations 3 

Nutritional 

components 

winter  

the 

spring 

 

summer 

 

autumn 

 

Total 

Aquatic 

plants 

24.1 18.6 26.8 13.7 23.8 

Algae 25.9 17.4 24.7 23.9 22.9 

Zooplankton 14.8 16.3 11.3 22.2 16.2 

Nanophytes 13.6 9.3 10.3 12.5 11.4 

Diatoms 4.9 8.5 - 4.0 4.4 

Crustaceans 6.2 7.7 - 10.2 6.3 
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Organic 

detritus 

5.6 15.2 18.6 9.1 12.1 

Sand and 

mud 

3.1 5.4 6.2 2.8 4.4 

Nutrients 1.8 1.6 2.1 1.6 1.8 

 

Table (4) Seasonal changes in the intensity and feeding activity of common carp in the Tigris 

River, Al-Khalis District, Diyala Governorate 

Locations 1 

 

 

Season 

Temperature 

(°C) 

Nutrition 

intensity 

Nutrition activity 

Winter 19.0 13.5 95.3 

Spring 21.5 16.5 100 

Summer 30.0 15.5 97.0 

Autumn 27.5 16.2 99.5 

Locations 2 

 

 

Season 

Temperature 

(°C) 

Nutrition 

intensity 

Nutrition activity 

Winter 19.5 14.3 96.5 

Spring 21.5 17.0 100 

Summer 30.2 15.6 98.3 

Autumn 28.0 15.5 98.3 

Locations 3 

 

 

Season 

Temperature 

(°C) 

Nutrition 

intensity 

Nutrition activity 

Winter 19.5 16.3 99.3 

Spring 21.2 15.5 98.5 

Summer 30.4 15.0 97.3 

Autumn 27.5 17.6 100 
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According to the results obtained from a 

seasonal study of food and feeding habitats of 

carp Arabibarbus grypus and common carp 

Cyprinus carpio in three different locations 

(S1, S2 and S3) of the Tigris River section in 

Al-Khalis District/Diyala Governorate, there 

are slight changes in the food components of 

these two species of fish, as nine main groups 

of food components of the fish stomach were 

recorded during the study period, represented 

by insects and their larvae, molluscs, 

zooplankton, algae, diatoms, aquatic plants, 

crustaceans, organic remains, and finally sand 

and mud. 
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