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The food and feeding habits of Setipinna taty collected from the Hooghly-Matlah estuary, West Bengal, India, for a 
period of 12 months (February 2022 to January 2023) were studied. Zooplankton, crustaceans, insects, annelids, and 
molluscs have dominated the food items in the gut. Throughout the year, there were a very high percentage of empty 
stomachs. The Empty Stomach Ratio (ESR) value was highest in males during the pre-monsoon, and for females, it was 
higher in the post-monsoon. The mean Relative Length of Gut (RLG) value varied from 0.3147 to 0.389 in males and 
0.323 to 0.425 in females. RLG values were found to be highest during the monsoon and lowest during the post-monsoon 
for both sexes. The species is a carnivorous fish and feeds mainly on zooplankton and crustaceans. The feeding intensity is 
higher in the adult stage, with crustaceans and insects dominating the gut contents, while zooplankton and annelids are 
preferred by the juveniles. Among the zooplankton, the main food items are copepods, rotifers, lichens, and crustaceans, 
mainly megalopa larvae, alima larvae, Labidocera sp., and unidentified shrimps. Among non-penaeid prawns, Acetes spp. 
was the most dominant food item. Bray-Curtis similarity shows 66 – 70 % similarity between the pre-monsoon season and 
both the monsoon and post-monsoon seasons. According to the Bray-Curtis similarity index, the seasonal diet variations of 
anchovy were alike each other by 66 – 70 %.  
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Introduction 
Making resource-related decisions benefits from 

knowledge of feeding habits and diet composition in 
fish ecology and fisheries resource management1. 
Examination of the fish’s gut content provides details 
on the fish's diet and a quantitative assessment of their 
feeding habits, both of which are essential for 
managing fisheries. Conceptually, the first step in 
determining the trophic relationships of fish is to 
evaluate their food, feeding habits, and stomach 
content. Assessment of habitat preferences, prey 
preferences, ontogenetic effects, and the formulation 
of conservation strategies are then done using this 
information2.  

The FAO's commercial fisheries database lists up 
to 12 species of Engraulidae, which together account 
for 5 % of the total fish landings in India. The west 
coast in India is more productive contributing to 61 % 
of it. Kerala (28 %), followed by Gujarat (14.8 %) and 
Tamil Nadu (14.4 %), were the leading states 
contributing to the total landings of engraulids. The 
contribution of the different groups to the total 
engraulid landings varied with annual and seasonal 

fluctuations. Overall, the whitebaits dominated, 
contributing 45 % of the total engraulid landings, 
followed by Thryssa spp. (28 %), Coilia spp. (21 %) 
and Setipinna spp. (6 %)3. 

Fish's natural food is split into three categories: 
principal food, occasional food, and emergency food4. 
However, feeding behaviour and dietary composition 
in fish vary considerably seasonally. Therefore, 
it is necessary to conduct a study at regular intervals 
to develop an effective management strategy. 
Considerable work has been done in the past on the 
feeding of engraulids by several researchers5,6. 

The intensity of feeding varies with the seasons, 
the availability of preferred prey items, the stages of 
maturation, and the spawning season. The level of 
feeding is lower during the spawning season than it is 
during the non-spawning period7,8. By examining the 
gastro-somatic index of fish, it is possible to evaluate 
the degree of feeding as indicated by the stomach's 
relative fullness6. The amount that is consumed 
depends on an array of factors, including seasonal 
variations, fish development stages, spawning season, 
environmental conditions, etc. For determining 
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whether a species is herbivorous, carnivorous, 
omnivorous, herbi-omnivorous, or carni-omnivorous, 
the relative length of the gut is frequently studied9. 
The calculation of fish RLG is crucial for 
understanding fish feeding habits. Several 
researchers6,8,10-13 examined the association between 
preferred prey items and RLG in several fish species. 

The scaly hair-fined anchovy is found all along the 
east coast of India, the Andaman and Nicobar Islands, 
West Bengal, Odisha, Sri Lanka, and the East 
Indies14. Two of the most common names for scaly-
haired anchovies in India are "Phansa" and 
"Lalpata"15. In estuaries, scaly hair-finned anchovies 
are prevalent. Adequate studies on temporal variation 
in dietary composition of Setipinna taty are lacking in 
India. So, an attempt was made to address the gap. 
 

Materials and Methods 
This study is based on a total of 447 samples  

(154 males and 293 females) of S. taty that were 
collected throughout the examination, ranging in size 
from 105 to 180 mm in length and weighing from 
11.6 to 43.47 g. Samples were collected from 
Diamond Harbour (from February 2022 to January 
2023, a span of 12 months), the fish landing centre 
(22°11′34″ N, 88°11′22″ E), South 24 Parganas 
district of West Bengal, India (Fig. 1). They are  
often caught largely (90 %) by local fishermen  
using mechanized trawl nets, which are  non-selective  

Table 1 — Month-wise sample and its length range 
Month Pooled Male Female Length range (mm) 

February 41 12 29 132-164 
March 42 16 26 125-163 
April 40 23 17 120-161 
June 41 9 32 140-168 
July 40 8 32 132-172 

August 38 14 24 125-158 
September 39 12 27 129-165 

October 41 18 23 135-172 
November 42 15 27 105-180 
December 35 15 20 120-170 
January 48 12 36 125-173 

 

multispecies nets with mesh sizes of 10 – 60 mm. 
Month-wise sample size and length class are provided 
in Table 1. The fish samples were brought to the 
laboratory to study the different biometric indices in 
insulated and ice-packed iceboxes. Feeding indices 
were calculated after conducting a standard food and 
feeding habit study. Stomachs were stored in 5 – 10 % 
buffered formaldehyde for subsequent examination16. 

Studies on the Gastro-Somatic Index (GaSI) were 
used to examine the feeding intensity of fish. Monthly 
variations of GaSI reveal changes in feeding habits. It 
was also determined by gauging how full the stomach 
appeared. According to how much food was 
consumed, the status of the gut was classified as full, 
3/4 full, 1/2 full, 1/4 full, trash, and empty17. 

 

Fig. 1 — Location of the sampling site Hooghly-Matlah Estuary (Diamond Harbour) of West Bengal 
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Using a compound microscope, food items were 
identified up to the genus level and quantified 
appropriately. Both quantitative and qualitative 
methods were used to analyse the gut contents. The 
"points approach" was employed to estimate the 
amount of food in the fish's intestines18. The 
miscellaneous section includes the unidentified items.  

The gut was removed and emptied in a petri dish with 
10 ml of diluted water. A pipette was used to transfer 1 
ml of the subsample from the diluted sample to a 
Sedgwick-Rafter (S-R) cell with 1000 no. 1 mm2 areas. 
Then, using a compound microscope, food items were 
identified up to the genus level and quantified 
appropriately. There are mainly two methods followed: 
qualitative and quantitative methods. Quantitative 
analysis involved counting the total number of prey 
items present in each food group. While, the qualitative 
analysis involved identification of prey items in the gut 
contents. Planktonic organisms were identified using 
APHA (2005)19 and Edmondson (1959)20, CMFRI 
manual on phytoplankton identification/taxonomy, and 
other prey items were identified using standard 
literature21,22. The following formula was used to 
compute the relative length of the gut23. 

 

𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑔𝑢𝑡 ൌ
𝐿𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑔𝑢𝑡

𝑇𝑜𝑡𝑎𝑙 𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑖𝑠ℎ
 

 

GaSI is a measurement of a fish's stomach weight 
and its entire body weight. It aids in figuring out the 
fish's eating situation during various months. The 
following method was used to determine the gastro-
somatic index24. 

 

𝐺𝑎𝑠𝑡𝑟𝑜 െ 𝑠𝑜𝑚𝑎𝑡𝑖𝑐 𝑖𝑛𝑑𝑒𝑥 ൌ
𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑡𝑜𝑚𝑎𝑐ℎ
𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑏𝑜𝑑𝑦 

 ൈ 100 
 

The Stomach Fullness Index (SFI) is a 
measurement of a fish's stomach food content in 
relation to its overall body weight. The fullness index 
is useful in the fields of biology, physiology, and fish 
ecology25,26. The stomach's fullness was measured 
after the whole digestive tract was removed, and it 
was categorized as empty, trace, 1/4 full, 1/2 full, 3/4 
full, full, and gorged stomachs on a scale of 0 (empty) 
to 6 (totally distended with food)27: 

 

𝑆𝑡𝑜𝑚𝑎𝑐ℎ 𝑓𝑢𝑙𝑙𝑛𝑒𝑠𝑠 𝑖𝑛𝑑𝑒𝑥

ൌ
𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑓𝑜𝑜𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑡𝑜𝑚𝑎𝑐ℎ

𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑏𝑜𝑑𝑦 െ𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑓𝑜𝑜𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑡𝑜𝑚𝑎𝑐ℎ 
 ൈ 100 

 

The Vacuity Index (VI) allows for the analysis of 
the intensity of feeding activity and corresponds to the 
percentage of Empty Stomachs (ES) compared to the 

Total Number of stomachs (TN) that were 
examined28,29. 

 

𝑉𝑎𝑐𝑢𝑖𝑡𝑦 𝑖𝑛𝑑𝑒𝑥 ൌ
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑒𝑚𝑝𝑡𝑦 𝑠𝑡𝑜𝑚𝑎𝑐ℎ𝑠
𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑡𝑜𝑚𝑎𝑐ℎ

 ൈ 100 
 

Microsoft Excel was used to perform the ANOVA, 
followed by the post hoc analysis for finding 
significant differences in the mean values of feeding 
indices, including RLG, GaSI, SFI, and VI. PAST 
(version 4.0) software was used to perform cluster 
analysis. The correlation coefficients between the 
variables were identified, and their significance was 
evaluated using SPSS software.  

 
Results and Discussion 
 

Feeding intensity 
Based on feeding intensity, fishes were further 

classified into 3 categories: actively fed fish (full and 
gorged), moderately fed fish (1/2 full and ¾ full), and 
poorly fed fish (1/4, and empty). Actively fed fish 
(stomach content greater than 1/2 full) were more 
commonly observed during the monsoon season for 
the pooled specimen (15.69 %), the pre-monsoon 
season for females (18.40 %), and the post-monsoon 
seasons for males (15.933 %). Low-fed fish (stomach 
content more than 1/2 full) were found during the 
post-monsoon season for pooled (61.85 %), monsoon 
for females (60.00 %), and pre-monsoon for males 
(66.00 %) (Fig. 2a – c). 

Fish fed more voraciously because of a higher 
demand for food to build up the gonads and to cope 
with hunger30. The physiological reactions during 
reproduction in the spawning season led to poor 
feeding during the post-monsoon for both pooled fish 
(61.57 %) and females (61.23 %). In the case of 
males, the lowest feeding intensity was found during 
the pre-monsoon season (66.06 %), due to the fish 
becoming ripe and ready for spawning. The fish's 
feeding intensity appeared to have decreased due to 
an intrinsic factor termed stress that the fish's 
developing gonad brought to bear on its alimentary 
canal. Hence, the spawning season does not exactly 
correspond to the feeding intensity. It would be 
difficult to say for certain whether the decrease in 
feeding was driven by the fish's spawning activity31.  

Marichamy32 reported high feeding intensity in 
Thrissina baelama during pre-monsoon and low 
during post-monsoon (34 %). He also observed a 
quite different trend in feeding intensity for the 
subsequent years, in which the active feeding was 
noticed during monsoon. The remaining period 
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showed poor feeding with a relatively high occurrence 
of empty stomachs. By measuring the actual volume 
of food in the stomachs, he further revealed that when 
the percentage of actively fed fish was high, the 
volume of food within the stomachs was also high. 
Thus, it was concluded that the feeding intensity 
varied considerably season-wise, and the fish 
appeared to feed actively at irregular intervals32. 

 
Food and feeding habits 

The diet composition of S. taty is presented season-
wise and month-wise. During the present study, animal 
matter was the major component present in gut content, 
followed by plant matter. The major preferred animal 
components were zooplankton, crustaceans, insects, 
annelids, and Acetes spp., and the highest percentage of 
these was noticed during October (19.91 %) and the 
lowest during February (6.47 %). The percentage of 
copepods ranged from 5.53 % (November) to 31.56 % 
(July). Rotifers are also important zooplankton prey for 

S. taty, ranging from 5.97 % in February to 36.59 % in 
June. Labidocera sp. reached a maximum in September 
(11.98 %), while insects peaked in August (15.00 %). 
Both were at their lowest in November (2.00 %) and 
October (2.84 %), respectively. Unidentified shrimps 
were the second most predominant food item for this 
fish, with the highest amount found in February 
(30.85 %). Phytoplankton is also found in the stomach 
content in a lower amount (9.73 %). Algae and plant 
matter contributed minimally, i.e., 3.5 % in November 
and a maximum of 12.74 % in August. During the 
investigation period, an average of 2.46 % of guts 
contained sand and mud items which night be due to 
accidental feeding. The semi-digested matter, like 
crustacean body parts and fish remains, reached its 
maximum in April (17.5 %) and its minimum in 
September (1.37 %). 

According to the Bray-Curtis similarity index33 
values, prey composition exhibits 75 – 80 % 
similarity between monsoon and post-monsoon 
seasons, while it shows 65 – 70 % similarity for the 
combined composition of monsoon and post-monsoon 
with pre-monsoon prey composition (Fig. 3). 

In the present study, unidentified shrimps (20.21 %), 
Acetes spp. (11.61 %), are the most predominant food 
items for S. taty. Copepods (9.15 %) and rotifers (9.37 
%) were also predominant food items for young 
fishes. Insects (4.55 %), worms (2.34 %), megalopa 

 
 

Fig. 2 — Season-wise estimated (%) feeding intensity of S. taty: 
(a) pooled, (b) male, and (c) female samples 

 
 

Fig. 3 — Dendrogram showing seasonal similarities of stomach
contents for S. taty based on the Bray-Curtis index 
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larvae (3.22 %), alima larvae (3.14 %), Labidocera 
sp. (4.63 %), and gastropod larvae (2.04 %) are 
secondary food items. Bivalve larvae (1.56 %), 
phytoplankton, and plant origins (9.73 %) are 
accidental or occasional food items. The largest food 
groups were crustaceans (42.88 %), followed by 
zooplankton (18.52 %), debris (18.15 %), insects 
(4.55 %), molluscs (3.6 %), annelids (2.34 %), etc. 
(Fig. 4). 

The food and feeding habits of Setipinna taty were 
found to be similar to those of planktivorous fishes34. 
The young fish fed mainly on copepods, while the 
adult fish fed mainly on mysidacea and Acetes spp. 
The food composition has a seasonal change; the 
main food is mysidacea in spring but Acetes spp. in 
summer. Labidocera spp. and Acetes spp. were the 
main food items in the half-fin anchovy’s food 
composition collected from Bohai Sea areas34. 

In this study, the main types of food found in the 
stomachs of S. taty were copepods, rotifers, lichens, 
Acetes sp., megalopa larvae, alima larvae, Labidocera 
sp., non-penaeid shrimp, insects, worms, bivalve 
larvae, gastropod larvae, Oscillatoria sp., spirogyra, 
Coscinodiscus sp., algae, partially digested food, and 
shrimp parts. There were no significant differences in 
food items from month to month, showing that their 
diet didn't change over time. However, some seasonal 
variations are observed in their feeding habits. In the 
pre-monsoon season, the highest numbers of 
crustaceans (45.14 %), debris (33.09 %), and 
zooplankton (11.26 %) were present. During monsoon 
and post-monsoon seasons too, the highest numbers 
of crustaceans (33.82 % and 49.69 %) and 
zooplankton (27.75 % and 16.57 %) were present, but 
in varying percentages. Phytoplankton (13.82 %) is 
mainly found in the monsoon season. Insects, 
molluscs, and annelids were consumed throughout the 

season. During the monsoon and post-monsoon 
seasons, the variety of food intake is limited due to 
spawning, while it is abundant in the pre-monsoon 
season because of energy demand for gonadal 
development. 

Setipinna taty exhibits two feeding habits, i.e., 
either predation when visually identifying big prey or 
feeding via absorbing suspended matter in the water 
column, primarily during the day35-38. As a result, it is 
an opportunistic fish that may maximize its food 
intake by choosing between two feeding strategies 
depending on environmental factors such as the 
quantity or kind of prey and availability of the food 
items39.  

In Setipinna phasa, among the food of animal 
origin, insects dominated the diet throughout the 
year40. It fed on insects (30 %) and crustaceans (22 %) 
in the adults’ stage, while annelids (24 %) and insects 
(26 %) during the juvenile stages. Adult individuals in 
the Hooghly estuary consume more food during the 
summer than during the rainy season. Fish in the 
ripening stage of gonads consume more food than fish 
during other maturity stages. It mainly fed on 
crustaceans (prawns, 29 %), teleost fish (Puntius sp., 
6 %), and annelids (earthworms, 32 %) in the order of 
frequency of occurrence in the gut. The fish 
occasionally recorded molluscs in its gut, possibly 
accidentally swallowing them while consuming other 
preferred items. Aquatic vegetation was found at 
irregular intervals. 

The present study confirmed that S. taty is a 
carnivorous fish based on observations of its food and 
feeding behaviour. It also indicated a constant and 
specialized feeding pattern, with crustaceans and 
zooplankton as the main food items with little 
variation in their abundance in gut contents. Young 
fishes mainly fed on zooplankton, while adult fishes 
fed mainly upon crustaceans41. It displayed two 
feeding modes and switched between filter feeding on 
smaller food particles and particulate or active feeding 
on larger food items42. These observations are in 
concurrence with the earlier food and feeding reports 
of the species40,43,44. A comparative table of the major 
food items of some anchovies is provided in Table 2. 

 
Relative length of gut (RLG) 

The highest values of the relative length of gut for 
males, females, and combined sexes were 0.389 
(June), 0.42354 (July), and 0.414 (July), respectively. 
The lowest RLG values were 0.3207 (pooled), 0.3137 
(male), and  0.3233   (female)   in   February.   In   the  

 
 
Fig. 4 — Average percentage composition of food groups in gut
contents of S. taty 
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Fig. 5 — Season-wise estimated RLG values of S. taty 
 

present study, the RLG value varied from 0.3147 to 
0.388 in males and 0.3233 to 0.4235 in females, 
indicating the carnivorous feeding habit of the fish 
(Fig. 5). The RLG value is highest in the monsoon 
season for both males (0.379±0.016) and females 
(0.402±0.026) and lowest in the pre-monsoon season 
for both males (0.339±0.0224) and females 
(0.352±0.024) due to changing the food and feeding 
habits of fish. 

In the present study, the highest RLG value was 
found during the monsoon season and the lowest in 
the pre-monsoon season for both male and female 
specimens. There is a significant difference during 
different months and between both males and females 
(P<0.05). Post hoc analysis revealed a significant 
difference between the RLG values of the pre-
monsoon and post-monsoon seasons. However,  
RLG exhibited a significant negative correlation with 
VI (r = -0.593) in males and a positive correlation 
with ESR (r = 0.058) in females. 

 
 

Fig. 6 — Season-wise estimated GaSI values of S. taty 
 

RLG values differ with the food and feeding habits 
of fish10. The RLG values are reported to be 0.3 to  
0.7 in carnivorous fishes, 4.77 in herbivorous fishes, 
1.37 in omnivorous fishes, and 3.7 in planktivorous 
fishes10. Additionally, RLG value was found to have a 
close relationship with the amount of vegetable and 
animal matter in the gut content and stomach. The 
RLG values increased with the increase in plant 
matter and decreased with the increase in animal 
matter in the gut and stomach content10. 

 
Gastro-Somatic Index (GaSI) 

The GaSI was highest in June (1.562) and lowest in 
October (1.051) for the pooled data. The GaSI was 
highest during the monsoon season for the combined 
specimens (1.461±0.153), for male specimens 
(1.318±0.104), for females (1.51±0.147), and lowest 
during the post-monsoon season for the combined 
specimens (1.086±0.031), male specimens (1.077±0.06) 
and female specimens (1.052±0.053) (Fig. 6). 

Table 2 — Comparative analysis of major food items of anchovies 
Species Author Diet composition Location 
Stolephorus  
purpureus 

Hiatt45 Copepod, crab larvae, shrimps, Veliger larvae Pearl Harbour 

Thrissina baelama Marichamy46 Veliger larvae, zoeae larvae, Labidocera sp., megalopa larvae, 
prawns 

Andaman Sea 

E. encrasicolus Bulgakova et al.47 Rotifers, copepod, mysids Black sea 
Anchovia clupeoid Duque & Acero48 Copepods, rotifers, megalopa larvae, diatoms, detritus Colombian Caribbean 
Engraulis japonicus Islam & Tanaka49 Copepod, Calanus, Labidocera sp. Ariake Bay, Japan 
Cetengraulis  
edentulus 

Gay et al.50 Copepod, phytoplankton, crustacean, filamentous algae,  
Coscinodiscus sp. 

Rio De Janeiro 

Engraulis  
encrasicolus 

Costalago et al.51 Copepod, Cladocera, crustacean, diatoms Gulf of Lion 

E. encrasicolus Muzlum et al.52 Cyanophyceae, Dinophyceae, copepod, Cladocera, rotifer,  
bivalve, gastropod larvae, decapod, semi-digested food 

Southeast Black Sea 

E. japonicus Choi et al.53 Copepod, Cladocera, rotifer, Dinophyceae, semi-digested food Korea 
E. encrasicolus Akalin et al.54 Crustacean, copepod, Cladocera, Decapoda larvae, gastropod, 

Bivalvia 
Aegean Sea 

Setipinna taty Present study Zooplankton, crustaceans, insects, annelids, debris Diamond Harbour,  
West Bengal 
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A significant difference (F2,1,0.05 = 23.97) was 
observed in GaSI values across the different seasons, 
indicating seasonal variations in feeding patterns, the 
occurrence of various size groups in the sample, and 
increased gonadal development. Post hoc analysis 
revealed a significant difference between the RLG 
values of the monsoon and post-monsoon seasons. 
GaSI showed a significant negative correlation with 
RLG (r = -0.068) in males and a positive correlation 
with SFI (r = 0.943) in females. 

The GaSI values were highest during the monsoon 
season and lowest during the post-monsoon season for 
both sexes because the abdominal cavity is 
considerably occupied with gonads in the post-
monsoon season. It results in the availability of less 
space in the stomach, leading to low feeding with 
trace food materials and empty stomachs. In Bohai 
Sea, Hong34 reported highest GaSI from August to 
November (pre-spawning) and the lowest from April 
to July (spawning season). The interrelation between 
feeding and breeding is clear and close, which 
indicates low feeding intensity during the spawning 
period could be a physiological reaction like 
development of reproductive organs, production of 
gametes (eggs and sperm), spawning behaviour, and 
fertilization to reproduction34.  

In Stolephorus commersonnii the GaSI was found 
to be highest during the monsoon, indicating active 
feeding due to low spawning43. Mazlum et al.52 also 
noticed that the females had a higher GaSI than the 
males. The GaSI showed a similar trend to the feeding 
intensity, with peaks during October in females and 
during the period from July to August in males. The 
lowest values of GaSI for both males and females 
were found between April and June.  

 
Stomach Fullness Index (SFI) 

The seasonal variations in the average values of the 
SFI of S. taty are presented in Figure 7. It was found 
that the SFI varied considerably month-wise and 
lengthwise as well. The SFI was highest in July for 
pooled (0.789) and males (0.514). In the case of 
females, SFI was highest during June (0.918). The 
lowest SFI values were observed for the pooled data 
(0.375) in October, for males (0.279) in March, and 
for females (0.385) in September.  

There was no significant difference in the SFI of 
fish between the seasons or sexes. However, female 
SFI represents a significant negative correlation with 
VI (r = -0.762) and a positive correlation with GaSI  
(r = 0.943). In males, SFI is positively correlated  

with RLG (r = 0.129), GaSI (r = 0.497), and VI  
(r = 0.508). 

SFI is a one-way analysis to evaluate the 
composition of fish with full stomach contents or 
fullness of the stomach between seasons and sexes52. 
SFI variation occurred seasonally in the current study. 
The highest SFI is found in the monsoon season  
for combined data (0.682±0.158) and males 
(0.433±0.075). In the case of females, SFI was 
highest in the pre-monsoon season (0.778±0.172) due 
to the high abundance of preferred food items in those 
months or because more energy is needed during the 
spawning season for gonadal maturation55,56. 

The lowest SFI values were found primarily in the 
post-monsoon season for pooled (0.414±0.042), male 
(0.416±0.0541), and female (0.416±0.055) due to the 
spawning season. Hong34 also reported a similar kind 
of result with the highest SFI for Setipinna taty during 
April, June, and July because of the high consumption 
of food from the Bohai Sea, China. 
 
Vacuity Index (VI) 

Figure 8 presents the seasonal variations in the 
average values of the Empty Stomach Ratio (ESR) of 
S. taty. It was found that the ESR varied considerably 
month-wise and length-wise. The ESR was highest in 
August for pooled (50 %), males (57.14 %), and 

 
 

Fig. 7 — Season-wise estimated SFI values of S. taty 
 

 
 

Fig. 8 — Season-wise estimated ESR values of S. taty 
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females (45.83 %). The lowest ESR values are found 
in June for pooled (19.52 %), male (22.22 %), and 
female (18.75 %) populations.  

The highest ESR was observed in the post-monsoon 
season for the combined specimen (40.173±1.037),  
for males (47.887±10.415) in the pre-monsoon season, 
and for females (43.19±1.411) in the post-monsoon 
season. During the monsoon, the lowest ESR was found 
for pooled data (29.840±17.461) and female samples 
(25.693±17.717). Males have the lowest trophic activity 
during the post-monsoon season (33.950±6.502). 

The ESR for the sexes and months did not differ 
significantly. However, female ESR represents a 
significant negative correlation with SFI (r = -0.763). 
In males, ESR is positively correlated with GaSI  
(r = 0.265) and SFI (r = 0.508) and negatively 
correlated with RLG (r = -0.593). 

ESR is a useful indicator for determining the 
intensity of feeding activity along with SFI and 
VI28,29. The highest ESR was observed in the pre-
monsoon season for the male samples and for the 
combined and female samples in the post-monsoon 
season due to the decreased feeding tendency, and the 
ingested food may impose pressure on the maturing 
gonads. The vacuity index assumes stomach fullness; 
hence, it should be used with caution. It can change 
depending on the digestion stage at the time of 
examination57, the accessibility of prey in the study 
region, the kind of food item (soft prey is quickly 
digested), and the time of day the fish are caught58. 
The feeding intensity is not always reflected by the 
vacuity index59. The vacuity index for the combined 
samples in this study was 32.142 %. So, Setipinna 
taty is a relatively edacious species, with a range of  
20 < VI < 4060,61.  

Bacha and Amara62 found that the vacuity index in 
Engraulis encrasicolus was lower in the summer  
(70 %) and autumn (20 %), which matched with more 
advanced gonadal development. Juveniles from the 
summer cohort demonstrated accelerated somatic and 
otolith growth relative to those from the autumn 
cohort. Research indicates that variations in water 
temperature primarily account for differences in 
development and condition. The vacuity coefficient 
attained a peak value of 38.46%, signifying a 
moderate degree of feeding activity at specific 
intervals62. 

The vacuity coefficient varied according to the 
study sites, with a maximum of 56.67 % in the 
Catalan Sea59. A value of 42.22 % was observed 

during the recession season and 15.03 % during the 
flood season. On the other side, low values (2.12 %) 
were found in the Kiel Bight and in the German Bight 
(2.85 %)63.  

There was no statistically significant difference 
found in the ESR of fishes between months or sexes. 
However, female ESR showed a significant negative 
correlation with SFI (r = -0.763). In males, ESR is 
positively correlated with GaSI (r = 0.265) and SFI  
(r = 0.508) and negatively correlated with RLG  
(r = -0.593) in Setipinna taty. 
 
Conclusion 

The current investigation on the food and feeding 
habits of Setipinna taty revealed that the species  
is a microphagous (juvenile), relatively edacious 
carnivorous (adult), and opportunistic feeder. The 
species primarily feed upon crustaceans and finfishes 
especially on zooplankton, penaeid shrimps, and 
Acetes spp. among crustaceans, and a variety of 
finfishes. The findings of this study not only fill a gap 
in S. taty’s feeding biology, but also aid in 
understanding the feeding dynamics and trophic 
relationship of this species, which will eventually aid 
in its fishery management. 
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