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ABSTRACT 

In this research, we analyzed the diet and feeding behavior of Distichodus rostratus from samples collected 

between May, 2022 - April, 2023 in Lake Akata. 97 fish specimens obtained from fishermen operating on Lake 

Akata were used for the study. The research examined dietary patterns and feeding habits through the utilization 

of point and frequency of occurrence methodologies. During the study, the researchers observed seasonal 

variations, alterations in dietary composition with size, and the monthly feeding index in the stomach contents of 

Distichodus rostratus. Grass stems formed the dominant food items of the fish with a total point of 50.1 % and a 

frequency of occurrence of 33.0 %. Plant material was secondary in importance, with a total point of 28.8 % and 

a frequency of occurrence of 18.6 %. Fish measuring 1-15 cm primarily consumed algae, those between 16-25 

cm exhibited a higher preference for algae, while those within the 26-35 cm range fed on grass stems. Fish in the 

36-45 cm and 46-55 cm size ranges also showed a preference for feeding on grass stems. More than 50 % of the 

fish were feeding in most months, particularly between May – November, January - April, in December only 45.5 

% were feeding. The result indicated that Distichodus rostratus is a herbivore. 
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INTRODUCTION 

Inland waters are defined by the Food and 

Agriculture Organization of the United Nations 

(FAO) as lakes, rivers, streams, canals, reservoirs, 

and other land-locked waters (FAO, 2014a). 

Worldwide, the combined area of lakes, reservoirs, 

and wetlands is 7.8 million square kilometers, 

offering a fertile setting for inland capture fisheries 

(De Graaf et al., 2015). A Lake (from a Latin word 

“lacus”) is a terrain feature (or physical feature) that 

is considerable inland body of water, not part of the 

ocean, that is larger and deeper than a pond, and may 

or may not be moving slowly, and is localized to the 

bottom of basin (another type of landform or terrain 

feature) and is fed by a river (Britannica online, 

2008). Lakes, dams and reservoirs are mainly built 

for irrigation, power generation, flood control, 

recreation, navigation and water supply. According 

to FAO (2014b) report that, approximately 2.9 

billion individuals depend on fish as a vital source 

of animal protein in their diets. Fish serves as a 

valuable protein source, particularly for the growing 

global population, with a significant impact in 

developing regions such as Africa, Asia, and South 

America (Belton and Thilsted,  2014) and (Fish 

StatJ,  2016). Distichodus is a clade of tropical 

freshwater fishes comprising 25 named species 

distributed continent-wide of Africa throughout the 

Nilo-Sudan and most Sub-Saharan drainages 

(Arroyave1 et al., 2020). Distichodus rostratus is a 

prominent member of the family Distichodontidae 

and a subfamily of Citharinidae, commonly called 

grass eaters. Distichodus rostratus inhabit lakes and 

rivers of Africa: Senegal, Chad Basin, Nilo-Sudan, 

Niger, Volta and Nile Basin, but absent in coastal 

basins between southern Gambia and Sassandra 

(Arroyave1 et al., 2020). D. rostratus is found 

primarily in lentic habitats, shoaling in and around 

grasses along vegetated river banks and swamps in 

the dry season when the water level is low (Shinkafi 

et al., 2013). Distichodus species is also of 

considerable ecological and socio-economic 

importance, as many species constitute a highly 

valued but increasingly over-exploited component 

of artisanal and commercial fisheries across the 

continent, due to their high fecundity and 

herbivorous diet, are increasingly being cultured in 

fish farms and lentic water bodies (Shinkafi et al., 

2013). D. rostratus is readily abundant from August 

to December (Elijah et al., 2019). Research has been 

done on the diets of cichlids and other fish species 

from different water bodies, such as lakes, rivers and 

reservoirs in Nigeria and abroad. A significant 

account is the one by Shinka et al. (2013), who 

documented the presence of D. rostratus in the Rima 

River located in northwestern Nigeria. Ikongbeh et 

al. (2012; 2014) reported the food and feeding habits 

of Clarotes laticeps and Auchenoglanis occidentalis 

in Lake Akata, respectively. Goli Bi et al. (2019) 

reported D. rostratus in Man-made Lake Buyo 

(River Sassandra, Côte d'Ivoire, Segun et al. (2022) 

reported D. rostratus in the Jebba Dam, North-

Central Nigeria. Kouakou et al. (2022) reported D. 

rostratus in Lakes Taabo, Kossou and Faé (Côte 

d’Ivoire). Ipinmoroti et al. (2022) reported D. 

rostratus in Asejire Lake, South-western Nigeria. 

Differences in the composition of foods from one 

location to another could be explained by the fact 

that in a given body of water, fish use the food 

available and which are accessible to them (Lo et al., 

2020). In juveniles, the main foods are made up of 

plant debris.  According to Shinkafi and Rasaq 

(2013), nature offers a great diversity of organisms 

used as food by the fishes, which differ in size and 
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taxonomic group. In their study, Keratin and 

Ashenafi (2021) found that examining the stomach 

contents of fish can yield valuable insights into the 

trophic dynamics of aquatic ecosystems. This 

analysis helps identify the types of food fish 

consume, their feeding patterns, and the overall 

stability and structure of the food web. Such 

information is crucial for effective fisheries 

management. A comprehensive understanding of 

the biology of D. rostratus is essential for planning 

effective management strategies for this fish species 

in Lake Akata. Although, general aspects of the 

biology of the genus are poorly documented. Hence, 

this study examined the dietary preferences and 

feeding patterns of D. rostratus in Lake Akata. 

 

MATERIALS AND METHODS 

Study area 

The study area Lake Akata, is a meander cutoff lake 

(ox-bow lake) formed by the River Katsina-Ala. It is 

located between longitude 9o16´ and 9o17´ East and 

latitude 7o11´ and 7o13´ North (Figure 1). The study 

area is characterize with two distinct seasons, the 

raining (April - October) and the dry season 

(November – March). In the flood plains irrigation 

farming and fishing activities is practiced. 

 

  

  
Figure 1: Map of Lake Akata 
Source: Ministry of Agriculture and Natural Resources, Makurdi, Benue State, Nigeria. (MANR, 1984)  

 

Sample Collection  

Specimens of D. rostratus (97) were randomly 

sampled monthly for one year. Typically, fish 

sampling is conducted during the morning hours, 

spanning from 7:00 am to 9:00 am, and in the 

evenings from 4:30 pm to 6:30 pm. The study period 

was from May, 2022 - April, 2023. The fish 

specimens utilized for the investigation were 

acquired from artisanal fishermen operating along 

These fishermen employ a range of fishing 

equipment, such as hand nets, cast nets, and gill nets 

with different mesh sizes (20.2, 25.4, and 30.5 mm). 

A canoe was employed as a fishing craft by the 

fishermen. The fish specimens were rinsed with 
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water and after that stored in an insulated container 

filled with ice. They were then transported to the 

laboratory for further analysis.  

 

Laboratory procedure 

In the laboratory, each specimen was dissected to 

remove the gut. The entire stomach of the fishes 

were removed and graded according to fullness. The 

graded stomach of each specimen was dissected 

length-wise and emptied into a petri-dish for 

examination and identification. Each stomach 

content was dispersed with small amount of distilled 

water; sub-samples were taken from the stock and 

observed under a stereo zoom binocular dissecting 

microscope. 

The degree of fullness (volume) of the stomach and 

point allotted to each stomach was based on a table 

described by (Olatunde, 1978), as in Table 1. 

 

Point Method 

The point method involves scoring points to 

different food items depending on their numbers and 

sizes; one large organism being equivalent to many 

small organisms. All the points accumulated by each 

food item were summed-up and expressed as a 

percentage of the total number of points 

accumulated by all the food items as follows: 

% 𝑝𝑜𝑖𝑛𝑡𝑠 𝑜𝑓 𝑎 𝑓𝑜𝑜𝑑 𝑖𝑡𝑒𝑚

=
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑜𝑖𝑛𝑡𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑎𝑟𝑡𝑖𝑐𝑢𝑙𝑎𝑟 𝑓𝑜𝑜𝑑 𝑖𝑡𝑒𝑚

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑜𝑖𝑛𝑡𝑠 𝑜𝑓 𝑎𝑙𝑙 𝑓𝑜𝑜𝑑 𝑖𝑡𝑒𝑚𝑠
× 100 

 

Frequency of Occurrence Method 

The food items occurring in each of the stomach 

were examined. The food organisms were identified 

using keys by Yoloye, (1994) and Waife and Frid, 

(2001). Frequency of occurrence is the number of 

times a particular food item occurs in the stomach is 

counted and expressed as a percentage of the total 

number of stomachs with food (empty stomachs 

excluded). This is expressed as: 

% 𝑜𝑐𝑐𝑢𝑟𝑟𝑒𝑛𝑐𝑒 𝑜𝑓 𝑎 𝑓𝑜𝑜𝑑 𝑖𝑡𝑒𝑚

=
𝑇𝑜𝑡𝑎𝑙 𝑁𝑜. 𝑜𝑓 𝑠𝑡𝑜𝑚𝑎𝑐ℎ𝑠 𝑤𝑖𝑡ℎ 𝑝𝑎𝑟𝑡𝑖𝑐𝑢𝑙𝑎𝑟 𝑓𝑜𝑜𝑑 𝑖𝑡𝑒𝑚

𝑇𝑜𝑡𝑎𝑙 𝑁𝑜.  𝑜𝑓 𝑠𝑡𝑜𝑚𝑎𝑐ℎ𝑠 𝑤𝑖𝑡ℎ 𝑓𝑜𝑜𝑑
× 100 

This method presents the food spectrum of the 

species. Consequently, it was probably possible to 

infer the significance of the food items in relation to 

the species' population. The merit of this method is 

that it gives good information on the various types 

of organisms fed upon, while the demerits are that 

(i) it does not give information on the quantities or 

numbers of food items, and (ii) it does not give 

consideration to the accumulation of food organism 

which are resistant to digestion. 

 

RESULTS 

Food and Feeding Habits 

Table 2 shows the list of food items found in the 

stomach of D. rostratus. 97 stomachs were 

examined, out of which 63(64.9 %) were found to 

contain food; Grass stem formed the dominant food 

items of the fish with h total point of 50.1 % and a 

frequency of occurrence of 33.0 %. Plant material 

was secondary in importance with a total point of 

28.8 % and a frequency of occurrence of 18.6 %. 

Other food item found in the stomachs includes 

Spyrogyra with a total point of 12.1 % and a 

frequency of occurrence of 9.9 % and Blue green 

algae with a total point of 9.1 % and a frequency of 

occurrence of 6.6 % are of minor importance. 

Digested materials contributed 0 % of the total point 

and occurred in (30.9 %) of the stomachs. Detailed 

analysis of the result revealed that plant material 

contributed substantially to the total food items seen 

in 50.1 % and occurred in 33.0 % of the stomachs. 

Grass stems were found to be the most essential 

plant food, forming 28.8 % of points and a frequency 

of occurrence of 18.6 %. The result indicated that 

Distichodus rostratus is a herbivore. 

Seasonal Variations in the Dietary Composition 

of Distichodus rostratus from Lake Akata 

Figures 2 and 3 depict the histogram illustrating the 

seasonal fluctuations in dietary composition 

throughout both the dry and rainy seasons. The 

analysis of the food items revealed no discernible 

seasonal fluctuation in the chosen items. The grass 

stem was the primary dietary component throughout 

the rainy and dry seasons. The plant held a 

subordinate position in terms of significance during 

both seasons. 

Changes in the dietary compositon with 

Standard Length of Distichodus rostratus from 

Lake Akata 

The variation of diet with standard length groups 

(Figure 4) shows that all the five groups of fish 

ranging between 1-15 cm, 16-25 cm, 26-35 cm, 36-

45 cm and 46-55 cm fed more on algae than any 

other food item. With increasing standard length, 

researchers found that the quantity of plant material 

consumed increased.  
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Table 1: Classification of Stomach Size 

Stomach Size Description Points  

Full stomach The stomach bulges considerably with food, stomach wall 

very thin and transparent. 

100 

¾ full stomach The stomach is almost full, does not bulge. 75 

½ full stomach Food occupied about 50% of the stomach 50 

¼ full stomach The stomach was very flabby, sometimes looked as if 

emptied. 

25 

Empty stomach No visible food in the stomach when dissected and 

examined under the microscope. 

0 

           (Olatunde, 1978). 

Fish ranging from 1-15 cm fed on algae, 16-25 cm 

fed more on algae, 26-35 cm fed on grass stem, 36-

45 cm fed on grass stem, and 46-55 cm fed on grass 

stem. 

Monthly Feeding Index of Distichodus rostratus 

from Lake Akata  

The percentage of fish feeding each month is given 

in (Figure 5). More than 50 % of the fish were 

feeding in most of the months, particularly between 

May - November and January - April; in December, 

only 45.5 % of the fish were feeding. 

 

Table 2: Frequency of Occurrence and Total point gained of Dietary Items in the Stomach of Distichodus 

rostratus from Lake Akata, Katsina-Ala 

Dietary items Frequency of occurrence % Total point gained 

Plants:   

Plant material  18.60   28.80 

Grass stem  33.00   50.09 

Total plant  51.60   78.88 

Algae:   

Spyrogyra    9.90   12.14 

Blue green algae    6.60     9.05 

Total Algae  16.50   21.19 

Empty stomach  35.05   - 

Digested food  30.92   - 

Unidentified food  -   - 

TOTAL  -     100.07 

No. of stomachs examined =97 

No. of stomach with food =63 

% of stomachs with food =64.9 % 

No. of empty stomach =34 

% of empty stomach =35.1 % 
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Figure 2: Food Items in Stomach of Distichodus rostratus from Lake Akata Katsina-Ala, during the dry 

Season 

 

Figure 3: Food Items in Stomach of Distichodus rostratus from Lake Akata Katsina-Ala, during the wet 

Season 
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Figure 4: Changes in the Dietary composition with Standard Length of Distichodus rostratus from Lake 

Akata, Katsina-Ala 

 

 

Figure 5: Monthly Feeding Index for Distichodus rostratus from Lake Akata, Katsina-Ala 

 

 

DISCUSSION 
In this study, we observed that the most essential 

food items in the stomach content analysis of D. 

rostratus were grass stems, spirogyra, and blue-

green algae. This finding aligns with Bailey's (1994) 

observation, which stated that Distichodus function 

as macro-herbivores, consuming submerged plants, 

Eichornia roots, and periphyton. The majority of 

species are predominantly herbivorous, consuming 

periphyton, macrophytes, algae, and detritus as their 
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main sources of food (Dietoa et al., 2014; Zebe et 

al., 2014). In a similar study, some species, such as 

D. lusosso, have been characterized as dietary 

generalists feeding on various plant and animal 

materials (Zebe et al. 2014). Umaru et al. (2014) 

noted that the presence of small, single-pointed teeth 

in the fish's mouth indicates a herbivorous feeding 

behavior, as these fish species are likely to consume 

plants, leaves, buds, and seeds of water lilies.  

We also observed in this study that the seasonal 

variation of D. rostratus food revealed that they fed 

more on grass stems than on algae in both seasons. 

This fluctuation suggests that they were the 

prevailing dietary items during both seasons at that 

specific moment. This preference likely stems from 

the prevalence of various food items in the species' 

habitat during certain seasons. When the diet was 

compared with standard lengths of D. rostratus, the 

importance of plant material in the diet increased 

with size, while algae's contribution decreased with 

increased fish size. Fish measuring 1-15 cm 

primarily consumed algae, those between 16-25 cm 

exhibited a higher preference for algae, while those 

within the 26-35 cm range fed on grass stems. Fish 

in the 36-45 cm and 46-55 cm size ranges also 

showed a preference for feeding on grass stems. 

According to Leigh et al. (2017), the ability to eat 

large amounts of food material may be attributed to 

an increase in the mouth gap and the development of 

powerful jaws.  

Heuvel et al., (2019) have documented variations in 

fish diet based on their size and food availability 

during different seasons. Research on diet and 

feeding behaviour provides insights into the 

seasonal variations of fish. The type and quantity of 

available food, as well as the timing of its 

availability, play a crucial role in shaping the 

feeding habits of fish throughout their life history 

(Heuvel et al., 2019). The elevated proportion of 

digested substances seen in D. rostratus is attributed 

to the consumption of soft and readily digestible 

food sources. Fabio et al. (2015) also elucidated that 

various fish species had distinct responses to capture 

in gill nets. They observed that certain species, 

caught during the early evening, had already 

digested a significant portion of their diet by the 

following morning when they were removed from 

the gill net. During the dry season, the stomach of D. 

rostratus primarily held digested materials. The 

monthly feeding index of D. rostratus revealed that 

the percentage of fish feeding each month is more 

than 50% of the fish that were feeding in most of the 

months, particularly between May - November and 

January - April in December, only 45.5%. The 

heightened feeding rate seen from May to October 

aligns with the rainy season, during which 

allochthonous food materials and minerals are 

introduced into the river through flooding, a 

common occurrence in tropical rivers (Quang et al. 

2022). The low mean feeding intensity by fish 

during the dry season (November-March) 

corresponds to period of inadequate food supply. It 

might account for the elevated proportion of 

instances where this species was found with empty 

stomachs during the months of the dry season. 

Quang et al. (2022) reported that feeding intensity is 

influenced by season and food availability. This 

result is consistent with the results of Onimisi et al. 

(2009), observed a similarly low feeding intensity 

during the dry season for A. Occidentalis in Zaria, 

Nigeria.  

 

CONCLUSION 
The result indicated that D. rostratus is a herbivore. 

The analysis of seasonal food variation indicated a 

predominant consumption of grass stems by D. 

rostratus, with this preference being notable during 

both the rainy and dry seasons.  
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