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Abstract

Ompok pabda is a highly consumer preferred fish. The biological parameters such as length and weight,
condition factor (Kn), growth pattern and types of growth of Ompok pabda is necessary to know for the
aquaculture practices. So, to study the bionomics (i.e., food and feeding habit, the relative length of gut,
stomach content and feeding intensity) of Ompok pabda (Hamilton, 1822) the fish were sampled from the
Gomati River and Rudrasagar lake of Tripura. The relationship between the length and weight of the
species was studied by applying non linear model. The parameter estimates, mean square error (MSE)
and mean absolute error (MAE) were also computed for finding the better model. The average relative
condition factor (Kn) was also estimated. The length and weight relation of different age group were
calculated for Ompok pabda. The food and feeding habit and the relative length of gut, stomach, and
feeding intensity were examined by using standard methods. The morphology and morphometrics of the
alimentary canal have also been studied along with the gut content analysis using standard methods. The
Relative length of Gut of the dissected fish was studied meticulously and recorded the food contents as
per point’s methods. Out of total 362 sample specimens of Ompok pabda, the total length was varied
from 7.7-20.7 cm. The morphology and morphometrics of the alimentary canal have also been studied
along with the gut content analysis. The gastro-somatic index observed maximum (11.7%) in February
and recorded in higher values from January to March. This phase revealed the early maturing stages of
gonad and lowest GaSlI (%) recorded during the advance spawning stage of gonads during the months of
May to August (2.1 to 0.81). The result of the present study reveals the isometric pattern of growth and
food and feeding habit of the fish indicate that O. pabda is a carnivorous fish. It was found that the effect
of length on weight is statistically significant at 5% level of significance (<0.05). Similarly, it was
observed that the effect of gender on weight is statistically significant at 5% level of significance (<0.05).
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Introduction

The catfish Ompok pabda locally known as pabda or butter cat fish is an indigenous freshwater
small fish belonging to the order Siluriformes. Owing to its delicious taste, pabda is a very
favourite food fish. It is commonly found in natural water bodies i.e. rivers, beels, and
floodplains of northeast India. The species can be a good candidate species of aquaculture. The
species has undergone significant decline due to over exploitation and hence placed in near
threatened category by IUCN assessment information version 3.1. It is a well-known fact that
the knowledge on fish biology is of utmost importance not only for academic knowledge but
also for management of aquaculture practices. Food and feeding habits of many of the Siluroid
fish have been studied by many authors. However, information on food and feeding habit of
Ompok pabda are very few. In hatchery system for propagation of fish species knowledge of
feeding habits, rates of growth and condition of fishes is very essential as it plays a vital role in
fishery [+ 2. The proper growth of fish depends mainly upon the quantity and quality of food
having all the essential nutrients; there is a limit of maximum growth for fish even of fish feed
which is an important prerequisite for commercial culture of fish species. Quality of food and
its availability is one of the important factors influences growth rate of fishes [> 4. Food is the
main source of energy and plays an important role in determining the population level,
conversely the importance of food in the daily life of a fish reflected in the form of mouth and
jaws dentition the size and shape of the gill racker etc. and therefore, the difference in their
feeding habits ! and several workers from India have investigated on the morphology of the
alimentary canal of fishes and its associated structures and food correlated with it 671,
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It is an established fact that the ratio of intestinal length to
body length was greater in Herbivore than that in Carnivores.
The relationship between the structure of the alimentary canal
and feeding habits is evident in the works. The present study
is focused on the relationship between length and weight, the
structure and organization of the alimentary canal of Pabda
and variation of the morphometric parameters of alimentary
canal with food and feeding habits. Ompok pabda ! is a
threaten species in the North-Eastern region of India. There is
a paucity of information on the biology of the fish O.pabda
(81, Thus, the aim of the present study is to investigate various
food webs and feeding biology of Ompok pabda to establish
the relationship between length and weight study the structure
and organization of the alimentary canal.

Materials and Methods

Site of Studies

Ompok pabda was sampled live from the freshwater
environment of Tripura, India. The environmental resources
were Gomati river and Rudrasagar wetland as well. Climate
of the study area is defined with dry season during November-
March and wet season during April-October. During the
period of observations, a total of 362 fish were randomly
sampled among them juveniles recorded 7.0 cm to 13.3 cm
and females observed more in number than male.

Length weight relationship and condition factor

The specimens of Ompok pabda collected from the Gomati
river and Rudrasagar lake of Gomati and sipahijala District
during the period of 2013-15. After collection, the specimens
were brought to the laboratory and preserved in 10%
formalin. The length (cm) and weight (g) of the sampled
specimens of different length groups were then recorded. The
length weight relationship was estimated separately male,
female and juveniles and pooled data using the linear form of
formula W=a L® (9). Where, W= weight of the fish in gram,
L= length of the fish in cm and a and b are constant. The
equation has been transformed into the following logarithmic
form: Log W = log a + b log L the values of ‘a’ and ‘b’ were
determined empirically.

The observed average weight was plotted against the observed
average length to examine the nature of parabola. On
converting the wvalues to logarithm, the exponential
relationship obtained from the linear equation described
above has been examined. The regression of log-weight on
log-length has been calculated by the method of “Least-
squares” by grouping the sample data into several length
groups. In the present study, condition factor or Ponderal
index has been determined using the formula: K=W x 10°/L3
Where, K = Condition factor; W = weight of the fish; and L =
length of the fish; the number 10° is a factor to bring the
Ponderal index (K) near to unity (19,

Food and feeding habit and Gastro somatic Index:

A total of 362 specimens of Ompok pabda (8.5-20.5 cm) were
collected from different locations of Rudrasagar, Kemtali
Kachigangcherra and Gomati river of Tripura. Immediately
after collection the specimens were preserved in 10%
formalin. In the laboratory total length of the fish was
determined. The alimentary canal was removed and measured
in mm. The measurement includes length of the whole
alimentary canal uncoiled from lip to anus, length from lip to
oesophagus, length of stomach and length of intestine. The
stomach contents were examined to find out the nature of

http://www.entomoljournal.com

food. For estimation of food organism, the ‘Points
(Volumetric)’ method ™, was followed. The principle of the
method is each food item in the stomach is allotted a certain
number of points based on its volume. The structure of the
different components of alimentary canal was studied under a
dissecting binocular microscope. The specimens of taken up
for the present study were grouped into different length viz,
group-8.5cm-13.5cm juvenile stage above 13.5 cm adult
stage.

Results and Discussion:

Length-Weight Relationship-

The relationship between the length (mm) and weight (gm) of
fish was studied using the following equation:

W=alLb

Where ‘a’ and ‘b’ are the parameters of the above nonlinear
model, W and L are the length (mm) and weight (gm) of the
sampled fishes. Levenberg-Marquardt method was followed
in the present study for computing the nonlinear least square
estimates of the above model. The summary statistics like
parameter estimates, mean square error (MSE) and mean
absolute error (MAE) were also computed for finding the
better model in terms of having least values of MSE and
MAE. The relative condition factor (Kn) of sampled fishes
was also calculated to observe the biological condition of the
fishes under the experiment as suggested by Le Cren ! and
the formula is given below:

Kn=W/aLP

The estimates of parameter for the fitted model, goodness of
fit statistics and values of condition factors are presented in
Table-1.

Table 1: Summary statistics of the fitted model to length-weight
dataset of the O. pabda

Parameters Estimates of fitted model

a 0.000057
b 2.5657
Goodness of fit Statistics
MAE 2.200904
MSE 13.4055

Condition Factors
Average Relative Condition Factor (Kp) |

0.9140964

The parameters a and b are estimated with reasonably small
values of asymptotic standard errors and the values of MSE
and MAE are also very small which indicate that the
appropriateness of the estimated parameters as well as the
fitted model [*2 231 the value of ‘b’ usually ranges between 2.5
and 4.0 4, Suggested that the value of ‘b’ remains constant
for ideal fish. The average values of condition factor (K) and
relative condition factor (Kn) are also given in Table-1. The
effect of length on weight of Ompok pabda was studied using
one-way ANOVA wherein the length of fishes was
categorized into two groups by observing the maturity stages
of gonads one having length less than 15.44 mm which shows
immature gonads and other group having length more than
15.44 with more mature gonads It was found that the effect of
length on weight is statistically significant at 5% level of
significance (<0.05). Similarly, the effect of gender on weight
of O. Pabda was also compared by one-way ANOVA
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techniques. It was observed that the effect of gender on
weight is statistically significant at 5% level of significance
(<0.05).

The correlation coefficient of pooled data shows a very high
degree of correlation between length and weight of the fish
species of Ompok pabda. The value of (b) of the present
experiment of length-weight relationship is observed more or
less great than ‘3’and the result of the present study reveals
the isometric pattern of growth and development of the fish.
There are observed high degree of co-relation in between
length and weight as recorded the ‘r’ value and t test. The
length-weight relationship of Ompok pabda followed the cube
law formula, hence indicates the isometric growth. The
variations in the exponential value ‘b’ are supposed to be
under the influence of numerous factors viz., environmental,
physiological conditions of the fish at the time of collection,
sex, gonadal development and nutritive conditions of the
environment of the fishes reported by Le Cren [, Significant
variations in ‘b’ values were found in case of juveniles and
adults of Ompok pabda. (Fig: 1-2)

Fitting the length-weight relationship model for 0. Pobdo
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Fig 1(a): Length-Weight relationship model of Pabd
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Fig 1(b): Length weight relationship of Juvenile of O.Pabda
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Fig 2(a): Length weight relationship of Female Ompok pabda
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Fig 2(b): Length weight relationship of Male of Ompok Pabda

An intra specific difference in the power function ‘b’ of
length in relation to body weight also mentioned by different
authors, 15 241 in their work in Rita rita, Sardinella albella,
and Acrossocheilus hexagonolepis respectively at different
stages of their growth.In Monopterus cuchia isometric pattern
of growth was also observed by some author €1, The value of
regression coefficient in Labeo calbasu was 3.0 from Loni
river 71, In Garra gotyla from river Bhagirathi; recorded the
same observations [, In some other fishes also observed the
similar values in Strongylura leiura and in Ablenne slians [*%,
in A. hexagonolepis 4 and in Nemipterus japonicus 2%,
Relatively low ‘b’ value was observed in juveniles (2.836) of
Ompok pabda and the value was found to be greater than ‘3’
(3.73) in case of female and male (3.231). The environmental
factor and the period during spawning and immediately after
spawning affect the length-weight relationship. In case of fish
the gut weight also changes the fish weights as per the weight
of the food taken just before weighing 4. Some other opined
that the deviation of ‘b’ value from 3.0 is rather rare [?2. In
fishes like Channa gachua deviation of ‘b’ values from 3.0
may be due to the availability of food and feeding habits of
the species. It may be the presence of good amounts of
detritus along with vegetable matter in the stomach. In Ompok
pabda ‘b’ values for males and females were found to be
greater than ‘3’ revealed isometric growth. In Tor tor the ‘b’
value found 3.16 (male) and 3.39 (female), 3. The
observation results similar were also observed in males and
females of A. hexagonolepis, [*61. The values of ‘b’ as 3.16 for
males and 3.20 for females in Labeo bata reported from
Bangladesh °I, In Tenualosa ilisha from Pakistan, recorded
the value of ‘b’ as 3.02 for males and 3.03 for females 61,
The results of the present works are also coinciding with the
findings of the various authors as described and reported that
the value of ‘b’ increases in the carnivorous fish. This is also
observed in case of Ompok pabda. 112 13 26 271 The higher
value of ‘b’ (4.36) also observed in Cirrhinus mrigala 2® that
is due to the presence of large quantities of sand and mud in
the stomach and increase in total weight as a whole. The value
of regression coefficient (b) usually lies between 2.5 and 4.0,
as reported by different author [*? 13 281 that value of ‘b’ might
be between 2.0 and 4.0. However, a variation of ‘b’ value
may be observed due to different seasonal variations. The
value of ‘b’ remains constant 3.0 for an ideal fish 1%,

Condition factor

In Ompok pabda variations in the condition factor may be
recorded to different factors, such as ecology, occurrence of
food and the maturation of gonads has also been suggested by
many workers [* 2°1. According to them study on the changes
in the condition value with increase in length may vyield
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evidences concerning the size at first maturity. In its variation
with the increasing length, the ‘K’ values in Ompok pabda
showed higher in juvenile. From this it can be indicated that
juveniles have better condition factor [3% 241, The present result
support that even among the members of one population,
sampled on a single date, there may be considerable variation
in condition with length B4, The fish populations display
considerable changes in average condition, reflecting normal
seasonal fluctuations in their metabolic balance and in the
pattern of maturation and subsequent release of reproductive
products. Feeding intensity may also influence ‘K’ factor, 54,

Alimentary canal

The adaptations of the alimentary canal and certain external
morphology of the species greatly influence its ecology and
ethology (scientific study of animal behavior, especially as it
occurs in a natural environment) of the food and feeding
regimes. The shape of the body and mouth, dentition system,
barbel and gill rakers in Pabda, values of relative gut length
were generally low, so indicates carnivorous as observed in
Bagarius bagarius (0.8) and Chitala chitala (0.4), (6). The
average R.G. | value of Ompok pabda (Table: 2) determined
in the present study fall in the category of carnivorous fishes.
Range 0.52-1.01. In case of Ompok pabda the R.G.I value
was found to be on the higher side in adult 1.01 of the range,
for carnivorous fishes probably due to the presence of some
vegetable matter in its diet.

Table 2: Average value of R.G.I. and Gut length of O. Pabda

Parameters % of Gut length
In Adult Range Average Range | Average
R.G.I. 0.54-1.01 0.68 - -
Gut length 7.8-20.2 12.37 - -

The feeding habit of Pabda may be termed as carni
omnivorous. The juveniles are found highly carnivorous than
adult. It is observed that Pabda larvae is a highly carnivorous
and an opportunistic cannibal. Similar behavior also observed
in Channa striatus larvae 523,

Gut content analysis
The stomach content analysis (Table- 3) revealed that Pabda
is a euryphagous fish.

Table 3: Presence of food in the gut of Ompokpabda

Item Percentage
*Vegetable matter 5%
*Green algae 5%
#Z00 plankton 10%
#Crustacean 15%
#Crustacean larvae 2%
#Annelids-tubifex worm,earthworm 35%
#Fish 10%
#Unidentified animal matter 25%
Sand and mud 3+

*Vegetable matter (25%), #Animal matter (72%), +Unidentified

In present study the variety of foods and greenish gut content
seems that they take vegetative matters as food but the general
plan of the alimentary canal has been found to be carnivorous
type. Ompok pabda feeds on vegetative matter and small
fishes, same observation recorded by different authors [3* 3%,
The availability of natural food items in the environment vary
with the season, temperature and time of the day [26l,

In the present study among the food content percentage of
animal matter recoded highest, out of the recorded animal
matter tubifex worm found 30% trash fish 5%. The similar

http://www.entomoljournal.com

observation of trash fish and live tubificid worms found the
best food of larvae Ompok pabda.

The length of the gut is compensated by the average mucosal
area and short gut may be compensated by longer mucosal
fold 1381, The pattern of mucosal folds in different regions of
the alimentary canal is meant for conduction, retention and
assimilation of the ingested material 7, In Ompok pabda the
mucosal folds are mostly longitudinal; the longitudinal folds
probably help in facilitating conduction of foods, Percentage
of food items are show in (Table.3). Gastro somatic index
(fig: 3.a) observed maximum during the pre-spawning phase.
In (Fig; 3.b) indicates that fishes gradually become
carnivorous during the increase of age.

Gasi %

Gask

Fig 3(a): Graphical representation of monthly variation of Gastro
somatic Index

Relative Gut Length

Total Length
|

i 02 04 06 0O 04

Fig 3(b): Relative gut length of different length group

Conclusion

Decline in fish catch due to over fishing and rampant killing
of fish juveniles through destructive fishing gears have made
natural fisheries no more a profitable venture. As the demand
and price of the SIF, including Ompok pabda are high in
market, Ompok pabda from river Gomati and Rudrasagar
Lake is found mainly carnivorous in feeding habit and change
their feed preference according to size. The present study
reveals the b value near about 3 indicates isometric growth of
the species and the average relative condition factor is near 1
which is the reflection of biological well-being of the species
in the natural water body. It is essential to produce adequate
quantity through aquaculture that can support an alternative
livelihood in Tripura. However, the major challenges for its
aquaculture are paucity of wild seeds and unavailability of
hatchery produced seeds [34. Present research work finds
ample information on food and feeding habit, and biology of
Ompok pabda which will definitely provide directions to carry
out further research on different aspects of this fish. However,
there is limited knowledge on captive breeding, nursery
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rearing, and nutritional requirement, farming technology,
disease occurrence and marketing which may have direct
implications in aquaculture.

Acknowledgement

Authors duly acknowledge the support of CAU (Imphal)
(Project: Code No. Fish IRP-111/2013-2014) and Dean College
of Fisheries for completion of the Project work.

References

1.

10.

11.

12.

13.

14,

15.

16.

17.

Islam MN, Parvin S, Hyder F, Flowara FA, Masud A.
food and feeding habit of juvenile Channa punctatus
(Bloch) from a semi closed water body in chalan beel
floodplain, Bangladesh. Journal of Biological Sciences
2004;4(3):352-356.

Begum M, Alam MJ, Islam MA, Pal HK. On the food
and feeding habit of an estuarine cat fish (Mystus gulio,
Hamilton) in the south west coast of Bangladesh Univ. J.
Zool. Rajshahi Univ 2008;27:91-94

Khanna SS. An Introduction to Fishes. Central Book
Depot, Allahabad, India 1996.

Mishra SK, Sarkar UK, Trivedi SP, Mir JI, Pal A.
Biological parameters of a silurid catfish Ompok
bimaculatus (Bloch, 1794) from River Ghaghara, India. J
Environ Biol. 2013 Nov; 34(6):1013-7. PMID: 24555330
Barrington EJW. The alimentary canal and digestion in
Physiology of fishes, E.D. by Brown, M.F.1;109-
161.Academic Press Inc. New York 1957.

Das SM, Moitra SK. Studies on the food of some
common fishes of Uttar Pradesh, India, Part-1I: On the
types of fish food and the variations in the relative length
of the alimentary canal with a description of the latter.
Ibid 26B(4):213-223. Proc. Nat. Acad. Sci. India
1956a;26 B(4):213-223.

Das SM, Moitra SK. Studies on the food of some
common fishes of Uttar Pradesh, India, Part-1lI:
Comparative anatomy of the alimentary tract and its
modification in relation to their feeding habits. Proc. Nat.
Acad. Sci. India 1956h;26(4):224-233.

Hamilton B. An account of the fishes found in the river
Ganges and its branches. Edinburgh (repented 1981)
1822, 405 pp.

Le Cren, ED. The length weight relationship and seasonal
cycle in gonad- weight relationship and condition in the
perch (Perca Fluviatilis) J. Anim. Ecol 1951;20:201-2009.
Carlander DK. Handbook of Fresh water Fishery
Biology. The lowa State Univ. Press. Amer. Lowa 1970,
1

Hynes HBN. The food of fresh water sticklebacks,
(Gasterosteus aculeatus and Pygosteus pungititus) with a
review of food fishes. J. Anim. Ecol 1950;19:36-58.

Hile R. Age and growth of the cisco. Bull. U.S. Bur. Fish
1936;48:211-317.

Martin W.R. The mechanics of environmental control of
body form in fishes. (Univ. Toronto Stud. Biol. 58 (Publ.
Ont. Fish. Res. Lab.) 1949;70:90-96.

Allen KR. Some observations on the biology of the trout
(Salmo trutta) in Windemere. J Anim. Ecol 1938;7:333-
349.

Lal MS, Dwivedi AS. Studies on the biology and fishery
of some fresh water fishes of U.P. Length-weight
relationship of Rita rita. Ichthyol 1965;4:21-26.

Narejo NT, Rahmatullah SM, Mamnur Rashid M.
Length-weight relationship and relative condition factor
(Kn) of Monopterus cuchia (Hamilton) Indian J. Fish
2002;49(3):329-333.

Pathak SC. Length-weight relationship, condition factor

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

~1975~

http://www.entomoljournal.com

and food study of Labeo calbasu (Hamilton) from loni
reservoir (MP). J Inland Fish. Soc. India 1975;7:58-64.
Dhasmana NN, Lal MS. Length-weight relationship of a
hill stream fish Garra gotyla (Gray). Advances in
Limnology. ED. H.R. Singh. Narendra publishing House,
Delhipp 1993, 291-298.

Rizvi Annes Fatma, Nautiyl Prakashand, Deshmukh VD.
Comparison  of growth in  length-weight of
Lepturacanthus savala and Eupleurogrammus muticus
from Mumbai coast. University of Allahabad Studies
2002;1(1):57-60.

Raje SG. Observations on the biology of Nemipterus
japonicas  (Bloch) from wveraval. Indianj. Fish
2002;49(4):433-440.

Muth K, Smith Jr, LL. The Burbat fishery in tlake of
woods. Tecnical Bulletin 1974;296:33.

Beverton MA, Holt SJ. On the dynamics of exploited fish
populations. U.K. Ministry of Agriculture and Fisheries:
Fisheries Investigation Series 1957;2(19):533.

Chaturvedi SK. Spawning biology of tor mahaseers, Tor
tor (Ham.) J Bombaynat. Hist. Soc 1976;73(1):336-344.
Dasgupta M. Length-weight relationship and condition
factor of the copper Mahasheer, Acrosscheilus
hexagonolepis (McClelland). Matsya 1988;14:79-91.
Azad MA, Naser A. Length-weight relationship and
relative condition factor of a carp Labeo bata (Ham.)
Kaptai reservoir, Bangladesh. Chittagong Univ. Stud.
part 11: Sci 1996;20(2):19-25.

Tescch FW. Age and growth in: Methods for the
assessment of fish production in freshwater. W.R. Ricker
(Ed), IBP Handbook 1968;3:98-130.

Narasimham KA. On the length-weight relationship and
relative condition in Trichiurus lepturus (Linnaeus).
Indian J Fish 1970;17(1-2):90-96.

Soni DD, Kathal KM. Length weight relationship in
Cirrhinus mrigala (Val.) and Cyprinus carpio (Hamilton)
Matsya 1979;5:69-72.

Jhingran AG. Fluctuations in the ponderal index of the
gangetic anchovy Setipinna phasa (Ham). J. Inland Fish.
Soc. India 1972;4:1-9.

Menon AGK. Bionomics of the pool Cod (Gadus minutes
L.) in the plymoutharea. J mar. biol. Ass. U.K
1950;29:185-239.

Wheatherly AH. Growth and Ecology of Fish
populations. Academic press. London 1972, pp.293.
Mollah MFA, Nurullah M. Effects of feeding frequency
on the growth and survival catfish (Clarias batrachus L.)
larvae Bangladesh J Fish 1988;28((1-2):1-7.

Thebo DS, Narejo NT, Khan P, Kalhoro H, Dastagir G,
Qadri A, et al. H. Feeding behavior of Catfish, Ompok
pabda from Indus River near Jamshoro, Sindh. Sindh
Univ. Res. Jour. (Sci. Ser.) 2019;51(2):275-278.

Banik S, Malla S. Survival and growth rate of larval
Ompok pabda Hamilton-Buchanan, 1822) of Tripura,
India: Related to efficient feed. Proceedings Zoology
Society, Calcutta 2015;68:164-171

Gupta S. An overview on feeding habit, reproductive
biology and induced breeding of Ompok bimaculatus
(Bloch, 1794). European J Biol Sci 2015;7:147-153
Al-Hussaini AH. The anatomy and histology of the
alimentary tract of the coral feeding fish, Scarus serdidus
(Klunz). Bull. Inst. Egypte 1945;27:349-377.

Moitra SK, Sinha GM. Studies on the morphology of the
alimentary canal of a carp Chagunius chagunio (Ham).
With reference to the nature of taste buds and mucous
cells. J Inland. Fish. Soc. India 1971;3:44-56.


http://www.entomoljournal.com/

