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Abstract 

Seasonal changes in the feeding habits and food items of the spiny eel, 
Mastacembelus armatus, were investigated. There was no major shift from the basically 
carnivorous orientation of the fish, which is highly predacious in nature, during its 
Yarious life stages. Macro-crustaceans (especially shrimps) and forage fish were the main 
food of adults while annelids and aquatic insects were eaten by young specimens. 
Feeding intensity was high in early maturity and was relatively lower in fish with 
ripening gonads. Adtdt specimens consumed more food in summer than winter and the 
rainy season. Food intake in younger specimens was greater during the post-monsoon 
period and in autumn. The maximum number of empty guts were found in adults 
during spawning and in winter. 



Introduction 

The spiny eel, Mastace,nbelus armatus, is one of the more common spe

cies of teleosts found in Asia. M ar,natus is an economically important inland 
water fish which is quite palatable as a table fish and is nutritious too. De

mand for the fish almost always exceeds supply, particular:Y in India and its 
neighboring countries such as Pakistan, Sri Lanka and Bangladesh, although 
the fish has also been reported in Myanmar, Thailand, Malaysia and southern 
China. In northern and eastern India, the fish is very popular when sold 
alive. It occurs in a variety of freshwater habitats in the plains as well as in 
the hills of India. Despite its abundance, palatability and consumer appeal, no 

published information is available on the biology of M. annatus, except in the 
studies of Dutta (1989, 1990) and Serajuddin and Mustafa (1994) on feeding spe

cialization of adult fish of this species, Sikder and Das (1980) on the skin 
structure of M. ar,natus and Saxena et al. (1979) on the cytological details of 
its oocytes. Keeping in mind the paucity of information on the biology of this 
species, the present study focusing on the food and feeding habits of M.

annatus, known in India as "baam," is undertaken. 

"'Present address : Department of Zoology, Government Post Graduate College, Rishikesh 
(Deh,·adun)-249 201 (India) 
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Materials and Methods 

Monthly samples of fish were obtained for a period of 12 months from 
January to December 1993, with each sample comprising about 20-30 fish. The 
fish were caught from Kalinadi, a tributary of the Ganga river system at 
Aligarh (27° 34' 30" N, 78° 4' 26" E), by using cast and drag nets, and 
brought to the laboratory packed in ice. The time of collection was fixed dur
ing the early hours of the morning to minimize the possible effects of diet on 
feeding and differential digestion of food items. 

Total length of each fish was measured from the tip of the snout to the 
longest caudal fin ray to the nearest 0.1 mm. Their weight (g) was recorded 
on an electric balance sensitive to 0.001 g. The fish (size range 5-50 cm) were 
sexed and divided into five length groups on the basis of their size (Table 1). 
Except for group one, where it was 5 cm., length range of each group was 10 
cm. Gonadal condition was examined and the stage of maturation of the
samples was determined following the scheme of classification used by Qayyum
and Qasim (1964a) for Ophiocephalus punctatus.

The intensity of feeding was studied by determining the gastrosomatic 
index (gut weight expressed as percentage of body weight) using the method 
suggested by Khan et al. (1988). 

For the analysis of gut contents, methods like the frequency of occurrence, 
numerical counts and gravimetric method were applied as summarized by 
Lagler (1956). Qualitative analysis (identification of prey items in the gut con
tents) formed an important part of the gut content analysis; and it was on the 
basis of qualitative analysis that the above-mentioned all-relative quantitative 
assessments were made. For this purpose, the prey items were identified and 
categorized according to their systematic status. 

Results and Discussion 

Well-developed dentition, absence of gill rakers, strongly built stomach and 
short intestine, together with the dominance of animal matter in the gut con
tents, described the carnivorous and active predatory habits of M. armatus.

Body width in all life stages of M. armatus was about 5.56% of total body 
length, resulting in a slender body. This also pointed towards an actively mo
bile lifestyle suited to its predatory nature. Body width and total length were 
found to have a significant correlation (0.9227). 

Relative gut index 

Relative gut indices of M. annatus are given in Fig. 1. The absence of 
appreciable differences in this index in juvenile and adult fish indicates that 
growth does not involve any major shift in the basically carnivorous habit of 
the fish. In the present study, gut length/body length ratio varied from 1:0.50-
1:0.68. Interestingly, this variation was noticed in both young and adult fish, 
thus ruling out any substantial change in diet. In view of the consistency in 
the gut length/body length ratio over the entire size range of the fish inclusive 
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Table 1. Gastrosomatic index of M. armatus in different seasons. 

Month (5-lOcm) (11-20cm) 

Male Female Combined Male Female Combined 

January 1.8 1.2 1.3 2.2 1. 8 2.1 
February 1.8 1 1.4 2.2 1.6 2.2 
March 1.5 1.5 1.6 2.5 2.0 2.2 
April 1.3 1.6 1. 8 2.3 2.5 2.4 
May 1.6 1.8 1. 7 2.6 2.3 2.5 
June 1.8 1.8 2.5 1.9 2.4 
July 2.3 2.5 2.4 
August 2.6 2.6 2.5 
September 2.5 2.3 2.6 
October 3.1 1 2.6 2.7 2.6 2.6 
November 2.4 0.9 2.1 1.9 1.9 2 
December 0.8 0.8 I. 7 1. 7 1.8 

Mean± SE I. 7 1.3 1.6 2.3 2.1 2.3 
± 0.20 ± 0.11 ± 0.14 ± o. 08 ± 0.08 ± 0.07 

Size range according to sex 

(21-30 cm) (31-40 cm) (41-50 cm) 

Male Female Combined Male Female Combined Male Female Combined 

3.2 3.2 3.4 2.6 2.9 2.6 1.6 1. 7 1.6 
3.1 3.2 3.5 3.2 2.9 3.4 2.8 2.5 2.6 
3.5 3.4 3.4 3.6 3.7 3.1 2.9 2.8 2.8 
3.6 3.5 3.5 3.3 3.8 3.4 3.5 3.5 2.4 
3. 7 3.5 3.6 3.8 3.3 3.5 3.6 ·3.4 3.4 
3.8 3.2 3.5 3.6 2.7 3.4 3.8 2.6 3.7 
2.9 2.8 2.9 1.4 1.8 1.9 3.6 2.6 3.2 
2.1 2.6 2.5 1.9 1. 6 1.8 2.1 1.8 2.1 
3.5 2.9 3.2 1.8 1. 8 1. 7 1.9 1.7 1.8 
3.6 3.2 3.1 1.9 2.3 2.0 2.0 1.6 2.0 
3.7 2.8 2.9 2.6 3.0 2.9 1. 7 3.0 1.8 
3.6 2.5 2.9 2.4 2. 7 2.6 I. 5 1. 7 I. 6 

3.4 3.1 3.2 2.7 2.7 2.7 2.6 2.3 2.4 
± 0.14 ± 0.12 ± 0.10 ± 0.23 ± 0.20 ± 0.20 ± 0.24 ± 0.19 ± 0.20 
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The findings of the present study left no doubt that the foraging activity 

of this fish fluctuated during the rainy season, which is also its spawning sea

son. The intensity of feeding declined when fish became ripe and were ready for 

spawning. The stress brought to bear on the alimentary canal of the fish by 

its developed gonads appeared to be the causative factor in the decline in feed

ing. The occurrence of poor feeding in other fishes coinciding with peak breed
ing has been reported in previous studies (Desai 1970; Bhatnagar and 

Karamchandani 1970; Wijeyaratna and Costa 1988; Khan et al. 1988). Low 

feeding intensity in adult M. armatus was also recorded in other months, in
cluding August and December. The low feeding rate during these months may 
be due to the non-availability of food organisms and the effect of certain abiotic 

factors such as temperature and turbidity. 

Feeding Intensity in Relation to Maturity Stages 

Feeding intensity in males and females at different stages of their matu

ration is indicated in Fig. 3. It is interesting to note that in both sexes the 
most active feeding period was found in the gonad ripening stage, which is the 

third stage of the sexual cycle. This suggests that, at this stage, the fish feed 
more voraciously because of a higher energy demand associated with gonad 
development. Fish with medium gut fullness in almost all the months suggest 
that feeding was never discontinued and, even during the breeding season, 

there was no cessation of feeding. Khan et al. (1988) also reported the same 

type of feeding intensity in relation to the stage of maturity in the freshwater 

catfish, Mystus nemurus. 

Fig. 3. Variations in feeding 
intensity in relation to 
maturity stages of M. armatus. 
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Fig. 4. Percentage 
composition of food o f  M. 

�-----------------------� armatus. 

armatus collected from Gadigarh stream (Jammu, India) and reported it as 

selective insectivorous fish. Con trary to the present findings indicating 

carmvory, Mookerjee et al. (1947) reported this species to be herbivorous. 

Acknowledgments 

The authors thank Prof. Shahid Hasan Khan for reviewing the paper, and 

Prof. A.K. Jafri, Chairman of the Department of Zoology, Aligarh Muslim 

University, for providing administrative support. This study was funded by the 

Indian Council of Agricultural Research (ICAR), Government of India. 

References 

Bhatnagar, G.K. and S.J. Karamchandani. 1970 Food and feeding habi ts of Labeo

fimbrialus (Bloch) in river Narbada near Hoshangabad (M.P.). Journal of the Inland 
Fisheries Society of India 2:30-50 

Das, S.M. and S.K. Moitra. 1955. Studie s on the food of some common fishes of Uttar 
Pradesh, India. 1. The surface fe eders, the mid feeders and bottom feeders. Proceed
ings of the National Academy of Sciences India 25:1-6. 

Desai, V.R. 1970. Studies on the fishery and biology of Tor tor (Ham.) from river Narbada. 
Journal of Inland Fisheries Society of India 2:101-112. 

Dutta, S.P.S. 1989, 1990. Food and feeding ecology of Mastacembelus annatus (Lecep.) from
Gadig arh stream, Jammu. Matsya 15&16:66- 69. 

Khan, H. 1934. Habit and habitats of food fishes of Punjab. J. Born.Nat. Hist. Soc. India 37 
:655· 668. 

Khan, M.S., M.A. Ambak and A.KM. Mohsin. 1988. Food and feeding biology of a tropical 
freshwater catf ish, Mystus nemurus C & V with reference to its functional morphol
ogy. Indian Journal of Fisheries 35:78-84. 

Lagler, K.F. 1956. Freshwater fishery biology. Wm. C. Brown Co., Iowa. 421 pp. 
Mookerjee, H. K., S.N. Sen Gupta and P.K. Roychoudar y. 1947. Food and its percentage 

composition of the common adult food fishes of Bengal. Science and Culture 12:247· 
284. 

Nikolosky, G.V. 1963. The ecology of fishes. Academic Press, London and New York. 
Qayyum, A. and S.Z. Qasim. 1964. Studies on the biology of freshwater fishes. Part I. 

Ophiocephalus punctatus (Bloch). J. Bombay Nat. Hist. Soc. India 61:74-89. 
Saxena, O.P., H.K. Bhatia and V. Chowdhery. 1979. Cytological study of oocytes of the 

fish, Mastacembelus armatus with particular reference to the localization of protein 
and nucleic acids. Matsya 5:1-10. 

Serajuddin, M. and S. Mustafa. 1994. Feedin g specializations in adult spiny eel, 
Mastacembelus armatus. Asian Fi sheries Science 7:63- 65. 



278 

Sikder, S.K. and A. Das. 1980. Investigation on fish (Mastacembelus armatus) skin: Part 2 
- isolation and characterization of glycosaminoglycans (Mucopolysaccharides). Indian
J. Chem., Sect. B19:423-424.

Wijeyaratna, M.J.S. and H.H. Costa. 1987. The food, feeding and reproduction of the 
borneo mullet, Liza macrolepis (Smith) in a coastal estuary in Sri Lanka. Indian 
Journal of Fisheries 34:283-291. 

Manusc-ript 1'eceived 3 October 1997; Accepted 18 July 1998. 




