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ARTICLE INFO ABSTRACT

Avrticle History: The objective of this study was to determine the stomach content and
Received: June 2, 2025 food habits of freshwater fish in the Huai Kho Reservoir. Fish specimens
Accepted: Aug. 29, 2025 were collected on three separate occasions: April 2023 (summer),
Online: Sep. 13, 2025 September 2023 (rainy season), and January 2024 (winter). Five fish
species, Clarias batrachus, Channa striata, Puntius brevis, Oreochromis

niloticus, and Oxyeleotris marmorata, were deliberately selected for their

Keywords: . - - i .
Stomach content paramount economic val_ue, critical _ecologlcql roles in _the aquatic
Food habits ' ecosystem, and markedly divergent feeding behaviors. The findings indicate

that decapod crustaceans (shrimp/crab) emerged as the most conspicuous
dietary group across all samples. Species-specific analysis showed the
following predominant stomach contents: Clarias batrachus—Tubiflex
worm (30 %); Channa striata—fish (36 %); Puntius brevis—macroalgae
(69 %); Oreochromis niloticus—macroalgae (60 %); and Oxyeleotris
marmorata—shrimp/crab (40 %). The study further revealed that the
reservoir provides an ample natural food base, and 97.20 % of the intestinal
tracts examined in all five species contained retained food material,
signifying substantial dietary overlap among them.

Freshwater fish,
Huai Kho Reservoir

INTRODUCTION

Statistical records of freshwater fish catches in Thailand’s natural water bodies
indicate a downward trajectory: 2019 — 116,465.02 tons; 2020 — 116,850.21 tons; 2021
— 112,604.48 tons; 2022 — 105,734.53 tons; 2023 — 114,648.62 tons (Department of
Fisheries, 2024). Contemporary aquatic ecosystems are undergoing pronounced
environmental shifts, with these perturbations reverberating throughout trophic chains
and reshaping fish feeding behaviour. Certain species can revise their dietary spectrum
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when confronted with environmental variability (Gauzens et al., 2024; Ouellet et al.,
2024).

Consistent with previous findings, declines in water temperature can attenuate
digestive efficiency by regulating feeding and food intake. Such changes slow the
digestive rate, prolong the residence time of ingesta in the alimentary canal, and reduce
gastrointestinal evacuation through digestion and absorption. Collectively, these
physiological adjustments suppress dietary demand (Volkoff & Rgnnestad, 2020).
Environmental fluctuations—such as changes in temperature, pH, and turbidity—also
influence fish feeding behavior, digestive processes, and associated hormonal machinery,
including endocrine networks embedded in the gastrointestinal tract. These hormonal
cues either stimulate or suppress food intake and interact with one another to safeguard
energy homeostasis (Volkof, 2024). Survival-driven adaptation, therefore, prompts fish to
recalibrate their foraging strategies: rescheduling or rerouting excursions, curtailing
intake during prey scarcity, or substituting alternative food items when necessary
(Gauzens et al., 2024; Poiesz et al., 2024).

Despite its importance, research on stomach-content volume and feeding behavior
of freshwater fishes remains comparatively scarce. Such studies require an integrative
understanding of aquatic ecology, including the dynamics of fish, benthic fauna, insects,
phytoplankton, zooplankton, macrophytes, and macroalgae (Chittapalapong, 2014).
Nonetheless, their utility becomes clear wherever they are pursued: they provide critical
insights into fish habitats embedded within ecosystems and establish reference baselines
for future ichthyological studies. Detailing trophic relationships—specifically, prey items
consumed—enhances estimates of population abundance, growth trajectories, and
recruitment dynamics. Moreover, this evidence is fundamental for delineating each
species’ ecological role, whether predator or competitor, since fish adjust their feeding
proclivities seasonally and across ontogenetic stages (Manko, 2016; L.i et al., 2024).

As fish advance through ontogeny, prey items that once delivered optimal
nutrition may lose relevance; consequently, feeding behavior is recalibrated in response
to age and body size (Mazumder et al., 2021).

At present, freshwater fish populations in the Huai Kho Reservoir have declined
markedly. This makes investigating the stomach-content volume and feeding behavior of
the reservoir’s species imperative. Such research will provide valuable knowledge on
feeding ecology and ecological niches in wild populations (Abayomi et al., 2024),
particularly given the absence of comparable studies in nearby reservoirs. While a few
locales have undergone limited assessment, they still lack seasonally stratified
comparative data, cross-reservoir analyses, and detailed observations of trophic
behaviour.

This study therefore seeks to examine the feeding ecology of fishes in the Huai
Kho Reservoir, clarifying how species sustain themselves under natural conditions and
identifying taxa functioning as dietary specialists. Because food composition reflects
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ecological niche, any alteration in feeding behavior or prey spectrum observed in fish
stomachs yields critical evidence. Such data are indispensable for forecasting habitat use,
guiding conservation and restoration programmes, and assessing species’ growth
potential in relation to prey availability. Furthermore, diet profiles can support allied
investigations, such as studies of migratory dynamics, seasonal shifts, or allometric
relationships between predator body size and prey size.

MATERIALS AND METHODS
1) Samples collection

Fish specimens were collected at a single sampling station (ST1) in the Huai Kho
Reservoir on three occasions: April 2023 (summer), September 2023 (rainy season), and
January 2024 (winter) (Fig. 1). Multifilament gill nets were used, with a hanging depth of
1.0- 1.5m and a total length of 150m, incorporating mesh sizes of 2.0, 3.0, 4.0, 5.0, 6.0,
and 7.0 cm. Each net array was deployed for 12h, set at approximately 18:00 h and
retrieved at 06:00 h the following morning.
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Fig. 1. Sampling stations in Huai Kho Reservoir where fish freshwater samples were
collected
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2) Laboratory analysis
2.1) Specimen processing

Each captured fish was weighed and measured (10 individuals per species) and
then identified following Rainboth (1996) and Vidthayanon (2008). For the stomach-
content and feeding-habit investigation, species of economic importance in the Huai Kho
Reservoir were assigned to three trophic guilds based on diet: (i) herbivorous fish
(Puntius brevis); (ii) carnivorous fish (Oxyeleotris marmorata, Channa striata, Clarias
batrachus); and (iii) omnivorous fish (Oreochromis niloticus) (Fig. 1). After taxonomic
verification, each specimen’s abdominal cavity was opened, and the viscera were fixed in
10% formalin for subsequent analysis.
2.2 Gastrointestinal sample preparation

The gastrointestinal samples were left to air for 5min to allow the formalin to
evaporate. Each gut was then gently extended, and its total length recorded. Alimentary
contents were first examined under a low-power microscope to classify major food
groups. Material that could not be resolved at this magnification, referred to as debris,
was randomly subsampled, mounted as permanent slide preparations, and analyzed under
high-power microscopy for finer taxonomic resolution (Chittapalapong, 2014).
2.3 Food-group classification

Dietary items were classified with reference to Chittapalapong (2014), resulting
in 14 categories: fish; shrimps, krill, and crabs; aquatic oligochaetes; molluscs;
amphipods and isopods; terrestrial insects; insect larvae; sponges; bryozoans; hydra;
macroalgae; crustacean zooplankton; rotifers; protozoa and phytoplankton.
3. Data analysis

Using the dataset described in Section 2.3, dietary data were analyzed according
to the procedures outlined by Sagar et al. (2019) and Gbaaondo et al. (2025).
3.1 Numerical method

All food items in each stomach were identified by type and counted. Results were
expressed as the mean number of items in each food group across all stomach samples.
The percentage of each food type was calculated as:

%N =100 ni/n

Where %N = percentage of individual food items or fragments found in the
digestive tract

ni = number of items or fragments of food type i recorded in the digestive tract.

n = total number of food items or fragments recorded in the digestive tract.

3.2) Frequency of occurrence method

After classifying the stomach contents, the number of stomachs in which each
food type appeared was recorded and compared with the total number of stomachs
examined. The frequency of occurrence was expressed as:

FO (%) =100 ni/n
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Where, ni is the number of stomachs in which item i is found, and n is the number
of stomachs with food in the sample.

Fig. 2. A) Clarias batrachus B) Channa striata C) Puntius brevis D) Oreochromis
niloticus E) Oxyeleotris marmorata

RESULTS

1) Body length and mass
The mean body length and mass of the sampled species are summarized as
follows:
o Clarias batrachus: 23.70 £ 5.78 cm; 146.86 + 108.25 g
e Channa striata: 23.46 = 4.59 cm; 108.83 + 52.97 ¢
e Puntius brevis: 15.91 £ 2.95 cm; 63.58 + 42.37 ¢
e Oreochromis niloticus: 15.37 + 3.94 cm; 68.16 + 57.55 ¢
e Oxyeleotris marmorata: 15.62 + 1.89 cm; 51.71 + 16.75 ¢
(Table 1).
2) Stomach contents and feeding habits of freshwater fish
Food accumulation was assessed in five species, with 30 individuals per species,
totaling 150 specimens. The mean incidence of alimentary residues within the intestinal
tract was 97.20%. Clarias batrachus, Puntius brevis, and Oreochromis niloticus each
showed 100% gut fullness, while Channa striata and Oxyeleotris marmorata registered
97% (Table 2 & Fig. 4). The feeding behaviour of each species is detailed below.
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2.1 Clarias batrachus
Stomach contents were dominated by Tubifex worms (30%), followed by
terrestrial insects (26%), insect larvae (23%), fish (13%), shrimp/crabs (7%), and
zooplankton (1%) (Fig. 3A).
2.2 Channa striata
Fish accounted for the largest fraction of the diet (36%), followed by shrimp/crabs
(27%), terrestrial insects (22%), shellfish (5%), insect larvae (4%), Tubifex worms (2%),

and amphibians (1%) (Fig. 3B).

2.3 Puntius brevis
Macroalgae dominated the diet (69%), with shrimp/crabs (24%), terrestrial insects
(12%), zooplankton (3%), and phytoplankton (2%) contributing smaller proportions (Fig.

3C).

2.4 Oreochromis niloticus
Macroalgae formed the predominant dietary component (60%), followed by
phytoplankton (23%) and zooplankton (8%) (Fig. 3D).
2.5 Oxyeleotris marmorata
Shrimp/crabs represented the largest dietary fraction (40%), followed by fish
(36%), terrestrial insects (16%), Tubifex worms (7%), and zooplankton (1%) (Fig. 3E).

Table 1. Fish examined for weight (g) and length (cm)

Season Clarias Channa Puntius Oreochromis Oxyeleotris
batrachus striata brevis niloticus marmorata
Summer
Weight (g) 163.4+ 59.90 163.40+59.90 | 73.96+64.27 | 103.30+83.26 53.38+14.59
Length (cm) 27.5845.53 27.96+4.65 16.79+4.14 16.87+4.33 15.86+1.53
Rainy
Weight (g) 152.10+88.53 69.80+15.09 | 71.13+14.76 | 45.20+22.90 47.20+18.40
Length (cm) 24.44+5.20 19.84+2.16 15.96+1.11 12.99+3.46 15.35+2.21
Winter
Weight (g) 71.00+47.31 99.13+£36.20 | 49.87+18.20 | 58.00+38.94 54.64+17.42
Length (cm) 19.48+3.77 22.90+3.46 15.06+2.06 16.10+3.29 15.64+2.00
Total Average
Weight (g) 146.86+108.25 | 108.83+52.97 | 63.58+42.37 | 68.16+57.55 51.71+16.75
Length (cm) 23.70+5.78 23.46+4.59 15.91+2.95 15.37+3.94 15.62+1.89
Table 2. Fish examined for stomach content
Parameter Clarias Channa | Puntius | Oreochromis | Oxyeleotris
batrachus | striata brevis niloticus marmorata
Number of fish examined 30 30 30 30 30
(individual)
Total of stomach with food (%) 100 93 100 100 93
Total of empty stomach (%) 7 7
Summer season (%) 100 80 100 100 100
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Fig. 3. Food and feeding habits of fish freshwater

Fig. 4. Stomach content and food habits of fish freshwater: 1-3) Macroalgae,
4) Oedogonium sp., 5) Cosmarium sp., 6) Pleurotaenium sp., 8-7) Spirogyra sp.
9) Desmidium sp., 10) Merismopedia sp., 11) Stuaurastrum sp., 12) Surirella sp.
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Fig. 4. Stomach content and food habits of fish freshwater (continue): 13-15) Moina
micrura, 16) Ostracod 17) Rotifera, 18) Protozoa, 19) Crab, 20-21) Shrimp, 22-24)
Terrestrial insect
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Fig. 4. Stomach content and food habits of fish freshwater (continue): 25-27) Insect
larvae, 28-30) Fish, 31) Shellfish, 32-33) Amphibians, 34-36) Tubiflex worm
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DISCUSSION

The investigation of stomach-content accumulation and feeding behavior in five
freshwater species showed the following highest mean proportions: Clarias batrachus —
Tubifex worms (30%); Channa striata — fish (36%); Puntius brevis — macroalgae
(69%); Oreochromis niloticus — macroalgae (60%); and Oxyeleotris marmorata —
shrimp/crabs (40%) (Figs. 3, 4). Notably, shrimp/crabs emerged as the most conspicuous
dietary element recurring across the species examined. This finding aligns with a recent
survey of species diversity in the Huai Kho Reservoir, which revealed that carnivorous
fish represent both the dominant and most abundant component of the reservoir’s
ichthyofauna (Khowhit et al., 2024b).

The findings confirm that the Huai Kho Reservoir sustains a plentiful natural food
base, with all five species displaying broadly similar dietary patterns. Among them,
Oxyeleotris marmorata was the most conspicuous. Naturally carnivorous, this species
preys upon aquatic organisms, including small fishes and aquatic insects. During periods
of food scarcity, O. marmorata exhibits cannibalistic behavior, with larger individuals
consuming smaller conspecifics and other small aquatic organisms (Lim et al., 2018;
Yusoff et al., 2021). The Huai Kho Reservoir provides a distinctive ecological setting
characterized by dense stands of macrophytes such as Hydrilla verticillata, Utricularia
aurea, Spirogyra sp., Typha angustifolia, and Nelumbo nucifera. These plants function as
shelters where O. marmorata ambushes prey and also serve as habitats for small
organisms—fish fry, shrimps, crabs, molluscs, and aquatic insects—that constitute its diet
(CMARE, 2020; Khowhit et al., 2024a).

Comparisons with other reservoirs in Maha Sarakham Province showed similar
but species-specific patterns. The highest mean stomach-content proportions were
observed as follows: Hampala dispar — zooplankton (43%); Pristolepis fasciata —
macroalgae (83%); Notopterus notopterus — phytoplankton (62%); Anabas testudineus
— insect larvae (57%); and Channa striata. Phytoplankton emerged as the most
prominent dietary element consistently recovered across species (Sawasdee &
Thowanna, 2019).

This study also demonstrated that freshwater fish accumulated the greatest
amount of food during winter, with considerably lower levels in summer and the rainy
season. Seasonal environmental dynamics likely drive this pattern. In winter, water
bodies are more stable, with reduced turbidity and slower current, creating conditions that
enhance organic matter deposition and increase the availability of key food resources
such as plankton, aquatic vegetation, and benthic invertebrates. Fish benefit from these
favorable feeding conditions while experiencing reduced metabolic rates due to cooler
water temperatures, thereby conserving energy. The substantial winter accumulation may
thus represent an ecological strategy to build energy reserves for reproduction, which
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typically coincides with the onset of seasonal flooding (Heng et al., 2018; Keva et al.,
2019; Volkoff & Rgnnestad, 2020; Versteeg et al., 2021).

The present assessment of body weight and length across herbivorous,
carnivorous, and omnivorous species demonstrated alimentary residues in 97.20% of
intestinal tracts. Thus, stomach-content accumulation and feeding behavior bore no
relationship to body length, body mass, or season. This outcome indicates that the Huai
Kho Reservoir’s unique environmental conditions and extensive macrophyte stands
provide a continuous supply of small organisms, ensuring year-round food availability
and broadly similar diets. This finding accords with Abayomi et al. (2024), who likewise
detected no relationship between gut fullness and fish length, weight, or season in
reservoir populations. However, it contrasts with studies reporting that stomach-content
accumulation is influenced by dietary specialisation, ecological niche, season, sex, or fish
size (Mehanna et al., 2017; Grzybkowska et al., 2018; Heng et al., 2018; Mustakim et
al., 2020; Mazumder et al., 2021; Mohammed et al., 2021; EI-Sadek et al., 2022; Ali
et al., 2024; Delain et al., 2025; Farjadzadeh et al., 2025; Gbaaondo et al., 2025).
Collectively, these factors can significantly influence stomach-content accumulation in
freshwater fishes.

CONCLUSION

The aggregate stomach-content analysis of the five freshwater species revealed
that macroalgae (28%) accounted for the largest dietary share, followed by terrestrial
insects (21%), shrimp/crabs (16%), zooplankton (10%), fish (8%), phytoplankton (5%),
insect larvae (5%), shellfish (1%), and amphibians (1%). Among these, shrimp/crabs
emerged as the most consistently recovered dietary component across the stomachs and
intestines of the specimens analyzed. Furthermore, stomach-content accumulation and
feeding behavior showed no significant association with body length, body mass, size
class, or season. This suggests that if future ecological shifts—such as contamination,
invasion by non-native species, or habitat degradation—alter feeding patterns or prey
availability, the scarcity of principal diet items may be buffered. Freshwater fishes in the
Huai Kho Reservoir appear capable of adjusting to secondary prey, with shrimp/crabs
serving as a reliable alternative food resource.
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