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ABSTRACT

Food is an important factor in the biology of fishewhich governing their growth, feeding and migrgt
movements. The basic function of an organism isvidrodevelopment and reproduction andit takes placéehe
expense of energy which enters the organism ifiotime of its food. The present study aims on dietgusition and
feeding dynamics of Bombayduck, Harpodonneherearggagbunderban area by employing ‘points method’afor
one year duration from August, 2008 to July, 2006n- penaeid prawns are the main food item, coutiily
maximum percentage were noticed during the Noven(bé:80%) and lowest during the August (20.90%).
Juveniles of Bombay duck formed the second impogah content of Harpodonnehereus, which indicates
cannibalistic feeding behavior. The percentage ofmBay duck juveniles ranged from 15.49% (Novemtzer)
41.63% (May). Small pelagic fishes recorded in guitents ranged from 7.70% (October) to 24.29% (&aty)
mainly Coiliadussumieri. Plant matter,zooplankteand and mud and miscellaneous items are alsoatbtit guts,
but they are less quantities when compare to pteviood items. Non penaeid prawns are the majdrfdiethe
Bombayduck fisheries. So, based on the shoalsp@maeidprawns, Bombay duck migrations can be traced

The proximate composition of fish varies with fagdconditions and levels of food supply, reportednges in
proportion to muscle biochemical constituents \pratein, lipid, ash, moisture and energy contemse examined
group wise i.e.immature and mature group. Proximedenposition values of Harpodonnehereus was foond t
bemoisture 86.72%, protein 7.10%, fat 1.73% and =adB% for immature group & 88.64% of moisture,3p@of
protein, 2.0% of fat and 1.52% of ash for maturewgr. In the present study, the mature fish groupibéed
relatively more values in terms ofbiochemical cnshts than immature group. It might be due todamental
nitrogen required for maturation, high lipids andogeins are required for liver during pre-spawnistage.

Key words: Diet composition,Feeding dynamics, Prawns, Caniigbal Proximate composition, Harpodonnehereus,
Sunderbans.
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INTRODUCTION

The study of the food and feeding behavior of n&fisheries is necessary for fish species intevadte. prey and
predator, fish stock assessment and ecosystem imgdBlue to the variation in the seasonal and diuabundance
of the favorite food organisms of different speaigish may leadstothe horizontal and vertical ements of the
fish stocks in a particular region. Hence, the edriknowledge of the relationship between the fished food
organism is essential for the production and exation of the fish stocks and also know the intéoas between
keystone species in an environment. The relatipssishould be properly integrated in the orientatadna
commercially exploited fishery, taking into accoutite diversity of the component species constituthe total
fishery of the regionHarpodonneherey8ombayduck droitta), is small to medium-sized (maximum 40 cm), a
predator-cum-scavenger which ascends to the ugpeopthe estuarine zone[1]. It is one of the imiot fishery
species of the upper Bay of Bengal. In Indias produced in large quantities on the soutt smutheast coasts of
Saurashtra, on the Gujarat coast and the Konkast oddMaharashtra. It produced little quantitiesestuaries of
West Bengal and Orissa coasts[2]. The discontinustsibution of Bombay duck along the coasts dfignhas
been attributed to various factors, the principak® being the distribution and movements of varitaed
components, variation of salanity along the caiwst,70F isotherm barrier of July etéood and feeding habits of
fishes were studied byanalyzing the gut contefiisbEs during different seasons. There were IgHdier studies on
food and feeding habits of Bombayduck was studigdPitlay, [3] along the hooghlymatlah estuarine stoaf
Sunderbans. The present study aims to give an ieveand upgrade the Diet composition and Feedimguhjcs of
BombayduckHarpodonnehereualong Sunderban area.

The proximate composition of fish varies with faggliconditions, levels of food supply and also oowgh.
Previous works on proximate composition of BombajiuHarpodonneherewsgereby, Nair and Suseela[4],
Azamet al[5].However, there is a noearlier works on the chamddsochemical constituents in different groups of
fishes i.e. immature and mature groups in case ahliyduck,HarpodonnehereusThe current study reveals
thecomparison of biochemical constituents from irturea group to mature group in relation to the loatal
activities.

MATERIALSAND METHODS

Sampling Site

Fishes are procured for the present study, dieposition and feeding dynamics from the Diamond barbocality

of Sunderban area, which is situated at the apeReoBay of Bengal (between 213" to 22, 40" N latitude and
88, 03 to 89, 07 E longitude). It is located on the southern frirafehe state West Bengal, covering the major
portions of the North and South 24 paraganas distriThe region is bordered by Bangladesh in thst, ea
theHooghly River in the west.

Stomach Content analysis

The fishes were collected from the sampling sité dissect out full digestive tract. Then presehe dissected gut
in 6% formalin for further study of gut content &msis. Before preceding theanalysis the weight of gas
recorded by electronic balance as well conditioguifeye estimation respectively. Gut contents veerayzed by
both quantitative and qualitative method. In therent study, Points method was employed for thamesion of
food items in the gut of fish, was described by thgnes[6]. The food items were identified byrefegthe
standardliterature. The unidentified materials wgrmiped under the miscellaneous group.

For qualitative and quantitative analysis, gut eotdé were washed inpetridish and thefood items vdmetified
bynaked eye (for macro organisms) and by microsdqégremicro/small organisms). For quantitative amsé of
different food itemswere done by usingSedgwick &a@tounting Cell.

Proximate composition
Methods were used to assess theproximate composifiche muscle of Bombayduckjarpodonneherewse
described below.

Determination of moisture content
The moisture content was determined by drying #mpe in hot air oven was described in AOAC[7].AbbLg of
finely chopped meat of samples was taken in masbattles and dried in a hot air oven, maintairtet0&+2’C for
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12 hours. Then the moisture bottle was alloweddol in a desiccator before weighing. The weighgslavas
expressed in terms of percent moisture conterftetample.

Weight of solids (after drying)
Percentage of solids = X 100
Weight of sample (before drying)

Percentage of moisture = 100 —Percentage of solids

Protein estimation

The protein estimation was done based on the csioveof organic nitrogen to inorganic nitrogen wigkowed by

Microkjeldahl’'s method AOAC[7]. About 2 g of moistifree sample was transferred into 250 ml of digadube,

then add10 to 12 ml sulphuric acid with 0.2 g afedition mixture (Potassium sulfate, anhydrous sondiulfate and
copper sulfate in the ratio of 9:1:1)and were digesn a digestion chamber till a clear digest@odess or slight
green color was obtained. After cooling the voluwes made up to 100 ml with distilled water. Thermbof

digested solution was taken for distillation alongh 10 ml of 40 % sodium hydroxide solution. Thberated
ammonia was absorbed in 2% boric acid solution apirtg mixed indicator (ethyl red and ethylene bige
dissolved in ethyl alcohol). Then, the boric acmusion was titrated against N/70 standard hydrogbl acid

solution until the boric acid solution turned pirflotal nitrogen was calculated and expressed &@0gjlof sample.
Protein content was obtained by multiplying nitrog®ntent with a factor 6.25.

Determination of fat content

Fat content of moisture free sample was determiyegitracting the fat with a suitable solvent (pktum ether) by
using Soxhlet apparatus was described in AOAC[Biefly, 10 g of moisture free sample was takenaim
extraction thimble and it was placed in the extragtith an attached receiving flask. The solvens\paured into
the thimble through a glass funnel. The receivertaioing petroleum ether was heated (40 to 60°Guah a rate
the ether drops from the condenser to the thimtileearate of 5 to 6 drops per second. When sefficsolvent was
transferred to the extracting tubes to fill thehsip arm, it siphoned back into the receiver. Thiscpss was
continued until the extraction was completed(aroliiel8 hrs). After that, the flask was removed #relvolatile
solvent was evaporated at 60 to 80°C on a rotaghfevaporator. The residue was dried in an ovdrcaoled in a
desiccator and weighed. The least weight of resglues the weight of fat in the sample. The fatteah of the
sample was expressed on wet weight basis as pageent

Determination of ash content

The Ash content of samples was estimated as per @Q@¥A Briefly, moisture free samples were takenpie-

weighed crucible and incinerated in a muffle fumadt a temperature of 600 +50°C for 4 to 5 houtenTthe
crucible was removed from the muffle furnace, allovto cool in a desiccator. The weight of the diigcivas taken
and the value was expressed on wet basis as pageent

RESULTSAND DISCUSSION

Diet composition

Food and feeding habits of the fishes varies fratitat to habitat and food items are also differeith respect to
time and space in response to food requirementdfetent stages of life [8]. The variations in tbemposition of
the diet with age and size are substantial adaptativards increasing the range of food supplyagypation by
enabling the species as a whole to assimilateiatyaf food [9]. The food items observed in the gantent were
prawns, small Bombay duck fish, small pelagic fish@ant matter, zooplankton, crustacean larvasj sad mud
as well as miscellaneous items (Fig-1 & Table-1).

During the present study, prawns formed the maod fitem, occurred throughout the study period. Maxin
percentage on non-penaeid prawns were noticed glting month of November (54.80%) and lowest duthmsy
month of August (20.90%). Juveniles of Bombay dfarkned the important gut constituentldarpodonnehereys
which indicates cannibalistic feeding. The percgataf Bombay duck juveniles ranged from 15.49% (@inker)
to 41.63% (May). Crustacean larvae contributed marn up to 11.94% during August month in gut corgent
Small pelagic fishes recorded considerably in guitents of Bombay duck, which ranged from 7.70%t¢0er) to
24.29% (February). Plant matter, zooplankton, samdl mud and miscellaneous items are also noticeplis of
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Bombay duck, but they are less quantities when esenpo previous food items. Month wise food iteme a
represented inTable-2&Fig-2.

Table 1: Average annual diet composition of Harpodonnehereus

. Plant Bombay Other Crustacean Sand & .
Food items matter Zooplankton duck fishes Prawns larvae Mud Miscellaneous
Percentage 3.41 2.50 30.27 16.47 38.24 2.74 2.09 421
compositiot

Fig 1: Diet composition of Harpodonnehereus:

O Plantmatter

B Zooplankton

0O Bombaydck

O Other fishes

® Prawns

O Crustacean L
B Sand & Mud
O Miscellaneous

Table 2: Percentage diet composition in Harpodonnehereus during different months

Months Plant mattef  Zoo-plankton  Bombay duck Offslres | Prawng Crustacean larvae  Sand & Mud  Misuatias
August'08 3.94 244 38.27 16.19 20.9Dp 11.94 2.40 903.
September 3.71 2.52 36.03 13.73 29.69 7.22 2.35 747

October 4.45 2.50 38.51 7.70 37.74 3.021 2.17 3.89
November 2.44 2.48 15.49 15.49 54.80 2.75 2.03 4.51
December 2.35 2.10 22.81 21.17 44.35 0.98 1.89 4.36
January'09 3.59 2.73 25.49 15.50 4549 1.10 2.12 .96 3

February 2.90 2.16 23.73 24.29 38.712 1.36 2.48 4.33

March 4.83 2.82 20.58 18.34 43.85 2.62 2.17 4.79
April 1.53 2.36 39.08 22.44 28.03 0.78 1.66 4.09
May 2.70 2.52 41.63 16.97 30.98 - 1.87 3.31
June 2.35 2.69 40.92 15.02 32.03 1.76 1.66 3.56
July 5.97 2.68 20.71 10.82 52.4Y - 2.26 5.08

The major food items encounter in the guts of Boydbak, Harpodonneherewse non penaeid shrimps, Bombay
duck and small pelagic fishes. During the periodnekstigation, shrimps formed the prime gut congrda and
contribute up to 54% of total gut contents durihg thonth of November. Based on the occurrence nfpemaeid
shrimp shoals the migration patterns of Bombay duark be traced. The second highest food item ircgatents
are juveniles of Bombay duck. The maximum percentags found during the month of May (41.63%). Tkalp
spawning season of Bombay duck is usually duringrl@y, so the maximum juveniles were availablérduMay
and June which might have caused substantial Bordbel juveniles being found in the gut contentse Du the
observation of juveniles of the same species Bouhloely is a cannibalistic feeder. The small pelaghbds also
formed the important constituents of gut contentsHarpodonnehereyswhich ranged from 7.70 to 24.29
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percentages. The other items like plant grassemplaokton, crustacean larvae, sand and mud anceltaiseous
groups were also noticed, in lower quantities. phesent findings regarding the food and feedingmésed with

earlier works, as the non penaeid prawns are nfiegat components [3, 10] fallowed by the juvenilésBombay
duck [11, 12].

Fig 2: Percentage diet composition in Harpodonnehereus during different months

Aug,08 Sept,08
0 Rantmater O Plantmatter
8 Zooplankton B Zooplankton
0 Bonrbaydck 0 Bombaydck
O Cther fishes 0 Other fishes
B Rawns B Prawns
O QustaceanL O Crustacean L
B Sand&Md B Sand & Mud
0 Mscellaneous O Miscellaneous
Oct,08 Nov,08
@ Plantmatter o Plantmatter
@ Zooplankton @ Zooplankton
0 Bombaydck 0 Bombaydck
0 Other fishes 0 Other fishes
m Prawns B Prawns
0 Crustacean L 0 Crustacean L
@ Sand & Mud 8 Sand & Mud
0 Mscellaneous 0 Mscellaneous
Dec.08 Jan,09
0 Plantmatter @ Pantmater
B Zooplankton @ Zooplankton
0 Bombaydck 0O Bombaydck
0 Other fishes 0 Other fishes
u Prawns B Prawns
o Gustecean L O Crustacean L
@ Sand & Mud
0 Miscellaneous @ Sand & Mud
O Miscellaneous
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Feb 08 Mach09
O Rartnatter o Fantnatter
B Zooparkion B Zooplankon
0 Bobaydck 0 Borvbaydck
0 Qther fishes 0 Cther fishes
B Rawvrs u Rawrs
@ QustaceanL 0 Qustacean L
B Sad&Md B Sand&Md
0 Msodlaneas, O Mscellaneous
April 09 May,09
O Rantrretter @ Rantetter
W Zooplankton W Zooplankton
[0 Bonbaydck [0 Bonrbaydck
O Cther fishes 0O Cther fishes
B Rawns W Rawns
@ Qustacean L @ Qustacean L
B Sand&Md B Sand &Mud
O Mscellaneous O Mscellaneous
June,09 July,09
pa— 0 Plantmatter
@ Plantmatter
& Zooplankion B Zooplankton
O Bombaydck 0 Bombaydck
O Other fishes 0 Other fishes
& Prawns B Prawns
O Crustacean L O Crustacean L
B Sand &M B Sand & Mud
O Miscellaneous
0 Miscellaneous

Proximate composition

Fish growth is defined as an accretion of body ttwents’ viz., protein, lipid, water, carbohydraaed inorganic
substances by the process known collectively aabalism’. In marine planktonic larval crustaceamst@in and
lipids are the primary energy sources during thealadevelopment. Ramseyer[13] found a strong limekationship
between nitrogen content and body weight. Theiprate composition of fish varies with feeding cdiudis and
levels of food supply [14]. Muscle and especialhe tliver are usually proposed as energy storagansrdor
reproduction and over wintering [15].

During the present study, the proximate compositialues of immature and matukarpodonnehereusvere

studied. In case of immature group, the fish cortdimoisture 86.72%, protein 7.10%, fat 1.73% aid1a48%. In
case of mature group, the fish muscle had 88.64%méture, 7.43% of protein, 2.0% of fat and 1.58f@sh.
Details of proximate composition of flesh in imm@&@and mature groups of fish are represented iteTalnd Fig-
3. In the present study mature group fish exhibitddtively more values of different biochemicahstituents than
immature group. It might be due to fundamentalogién required for maturation and high lipids anodtgins are
required for liver during pre-spawning stage[1Bligher values of nutrients in matured fish can kglaned by the
fact that energy requirements for gonads maturadiod spawning activity as fishes show starvationdi@n

during spawning period.
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Protein was highest in the pre-spawning seasomgltine monsoon period which may be due to its rsagply by
the liver. The high content of protein values ia ftonads may be due to the fundamental nitrogeradésrequired
for maturation.

Table 3: Proximate composition (%) of muscle of Harpodonnehereusin mature and immatur e stages

Sl. No Groug Moisture (% | Protein (% Fat (% Ash (%,
1 Immature group| 86.72+0.58| 7.10+0.19| 1.73+£0.55| 1.48 +0.52

2 Mature group | 88.64+0.15| 7.43+0.23| 2.0+0.16 | 1.52+0.10

Fig 3: Proximate composition of muscle of Harpodonnehereus during mature and immatur e stages

100 ~
90 -
80 -
70 A
60 -
50 ~
40 -
30 A
20 ~
10 ~

X .

Moisture Protein Fat Ash

O Immature
E Mature

CONCLUSION

The knowledge on the food and feeding habits dfefishelps in finding out the distribution of fisbgulations.
Various physico-chemical factors together with seat and diurnal abundance of different food organsi
influence the movement and migration of fishes. iByrthe present study, prawns formed the main fibeih,
occurred throughout the study period. Maximum petage on non-penaeid prawns were noticed duringnibreth

of November (54.80%) and lowest during the montiogust (20.90%). Based on the shrimp shoals thggation
patterns of Bombay duck can be traced. JuvenileBashbay duck formed the important gut constitueht o
Harpodonnehereyswhich indicates cannibalistic feeding. The petaga of Bombay duck juveniles ranged from
15.49% (November) to 41.63% (May). The peak spagsieason of Bombay duck is usually during Februsoy,
the maximum juveniles were available during May dode which might have caused substantial Bomba¥i du
juveniles being found in the gut contents. Smalhgie fishes recorded considerably in gut cont@ft8ombay
duck, which ranged from 7.70% (October) to 24.2%ébfuary). Plant matter, zooplankton, sand and amdl
miscellaneous items were also noticed in guts ahBay duck, but they are fewer quantities when coethdo
previous food items. Theanalysis of biochemicalstibwents, percentage composition of flesh in inuraigroup
contained about 86.72% moisture, 7.10% protein3%.7at and 1.48% ash. However the fish of matucugr
contained about 88.64% moisture, 7.43% proteirfoX& and 1.52% ash. It might be due to fundamaeritedgen
required for maturation and high lipids and prasesine required for liver during pre-spawning stage.
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