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Abstract

Food is required to produce energy to maintain in order to live and improve food habits of the species. The
land food production is influences the disruptions and distribution is a major source of hunger and malnutrition.
The people had a starvation and finally are attaining food deficiency diseases. The food from marine origin is high
when compared in land food. Though, the marine food items can occur to shortage when over-capitalized capture
fisheries, climate change and pollution lead to resource depletion. Aquaculture is playing an important mechanism
for poverty alleviation and food security. An ectothermic animal of shrimp P. monodon are important for aqua farming
practices in all over of the world. Rearing species the farmers are responsible for providing access to adequate
food to eliminate hunger and malnutrition. Food is a major source of energy budget. Which food is habitually like
a rearing organism is a difficult to judge. Successful farming a thorough knowledge about food and feeding habits
of the rearing organisms is very important ones. In the present study, food and feeding habits of P monodon were
undertaken respectively. Analysis of the examined gut contents revealed that Crustacean, Fish, Phytoplankton,
Zooplankton, Amphipods, Isopods, Polychaetes, Bivalves, Gastropods, Nematodes, Supplementary feed, Detritus,
Sand and Miscellaneous as a main food items were observed in the P. monodon from Parangipettai coastal farming
environment. The food and feeding habits of shrimp are different from month to month. Young ones of P. monodon it
consists of preys mainly on plant origin and adults are preferred preys on animal origin. The results clearly indicate
that, P. monodon is a considered highly omnivorous detrivore. In the information are useful for the shrimp culture with

intensive, semi-intensive and mass scale practices in anywhere of the world.
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Introduction

The black tiger shrimp of the genus Penaeus, species monodon
belonging to family Penaeidae. The P. monodon are found in the marine
regions which includes freshwater and salt water. Morphologically are
simply identified shrimp of P. monodon is necessitate for culture aspects
in all over of the world. In the recent health scenario the peoples are
affected by natural disasters such as droughts, tornados, marketing
which include manmade disasters even war and result in shortages of
food. If searching the food from other planet now it is not possible.
Still, the humans are exploiting more than five hundred species as food
resources from the marine environment. But, the food from land is
only fourteen where using commercial purposes. Since, the peoples
are looking in aquatic food especially seafood items. Aqua farming
candidate species of the shrimp P monodon are useful for details
information on its food and feeding habits. It is very much useful for
without disease of successful culture and export trade. Food is one of
the substances like solid, liquid and gas, usually eaten or drunk by living
things. It is an essential component to shrimp life cycles. The nutrition
of shrimp is gain energy from feeding habits. There are main controllers
or factors of birth, promote growth, metabolism, catabolism, maturity,
breeding, survival, predatory activities; maintain body temperature,
healthy weight and more. Feeding habits of shrimp is depends upon the
environmental conditions and slightly vary one place to other places.
Individual species alive in particular habitat diet can vary at different
periods, similarly the same species occupy in different habitat can vary
feeding habits on different types of food [1-4]. Under cultured shrimp
is main problem of feed management, mainly influencing the ability,
behavior, survive, breeding, physiological and genetic characteristics.
The living shrimp are mainly concerns for feeding, while the gain the

nutrition of its searching for food [3-5]. Regularly, living shrimps the
feeds are need for several precious processes that are vital to survive
and make activities. It is essential for cells to perform various functions
and maintains body strength, cell division, convey energy to cells,
building new cells, repairing body parts, molecules structure, mutation,
muscular contractions, functions of hormone, enzyme, nerve impulse
conduction, provide stronger immune capability and detect the ability
and maintain of proper health from the surrounding regions. The study
of the food and feeding habits of shrimp are significantly required for
all the function of individual shrimp as well as the population [2,6,7].
And are a vital technique to know mechanisms and processes which
structure of shrimp assemblages [1,7]. Habitual exercise of the food
and feeding habits is provides many information for successful culture
management. However, the peculiar information on the food and
feeding habits of P monodon is an economically and socially essential
in the current economic scenario. The true data on the food and feeding
habits is very much useful for the tropic relationship and interactions
of shrimp. There is an important of shrimp life history, related research
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and management programs. It is a way to understanding of mechanisms
and processes which structure of shrimp assemblages. In the research
science on superior deals with the food and feeding habits on the
culture crustaceans with free disease, the newest champion of edible
shrimp P. monodon from Parangipettai shrimp farming environment.

Materials and Methods

The samples of P. monodon collected from culturing shrimp ponds
from near in Vellar estuary at Parangipettai coast during between
March-2012 to June-2012. After collection, the shrimps were stored
in ice boxes and the guts were removed and fixed in 10% buffered
formalin and were analyzed to study the food and feeding habits of
this species. It is very difficult to identify the food items species wise
due to the nibbling action of mandibles on the food and mastication
of food inside the intestine by the action of gastric mill. Average of
157 specimens (size ranged between 7 to 15 cm and weight 16.5 to
33.1 g) was collected from shrimp ponds during the study period.
The gut contents of P. monodon were later analyzed in the laboratory.
Immediately after the collection the standard length of the shrimp
was recorded before removing the gut. They were split open by a
pair of scissors. After dissecting of the alimentary system, different
components of the gut were recorded with the help of dissecting
binocular microscope. The food items were identified up to the family
level wherever possible; the assumed prey material was sorted and
preserved in 70% alcohol for further identification [8,9]. The food and
feeding habits of the species are measuring different method there
using volumetric [10] and occurrence method [11]. In order to help the
interpretation of the gut contents analysis, the feeding behavior of the
shrimp species under study were occasionally observed and recorded
in the aqua farming environment during the field missions [7,8]. For
identification of phytoplankton, identification manual of [9] was used.
Identify the zooplankton by using the references of Kasthurirangan LR
and Wickstead JH [12,13]. The polychaetes were identified by using
the handbooks of Fauvel P and Berkeley [14,15] and other preys were
identified by using standard manuals. The feed composition is measure
basis to grade level accurately were using Index of Preponderance and
incorporates information of both frequency of occurrence and volume
of each prey [16].

Index of preponderance

V.0,
or,0,

1= x100

Where,
I=Index of preponderance
V =Volume percentage
O=0Occurrence percentage
O=Summation

Index of relative importance

The Index of Relative Importance (IRI) was calculated using the
formula as

IRI=(N+V) F
Where,
N=Number of food items

V=Volume

F=Frequency
Gonado Somatic Index (GSI)

Gonado somatic Index (GSI) was calculated using the formula

Weight of gut (g)

GSI (%)=
( 0) Total Weight of shrimp (g)

x100

Feeding Intensity (FI)
Feeding Intensity (FI) was calculated using the formula

Number of the shrimp with full gut
Total number of the shrimp exa min ed

Feeding index of shrimp = x100

Results

The food items is found in the examined specimen of P. monodon
gut were grouped into fourteen different categories namely Amphipods,
Isopods, Crustacean, Fish, Phytoplankton, Zooplankton, Polychaetes,
Bivalves, Gastropods, Nematodes, Supplementary feed, Detritus, Sand
and Miscellaneous (Table 1). During the study period the different food
categories were observed. The Index of preponderance, Index of relative
importance, Gonado somatic index and Feeding intensity of different
food items observed in the gut of P. monodon.

Index of preponderance and index of relative importance

The index preponderance with percentage occurrence of the
different food item in conditions of the index relative importance
with percentage volume for different month is presented in Tables
1 and 5. Crustaceans are a predominant food item of P. monodon;
the examined guts it was occupied for the 1* rank and the Index of
Preponderance were maximum of 34.9 during March. 2™ and 3™ rank
occupied was in fish and miscellaneous it was observed maximum
of 17.2 and 16.8 respectively. The feed compositions were observed
in different Index of Preponderance in following the ascending
order, Detritus (8.6)>Supplementary feeds (5.92)>Zooplankton
(4.12)>Sand (3.23)>Polychaetes (2.05)>Phytoplankton (1.89)>Isopods
(1.74)>Gastropods (1.45)>Amphipods (1.11)>Bivalves (1.03)>Nematodes
(1.02) (Table 1). The Index of Relative Importance were ranged from
17.86-139.92 in the month of March. The maximum of Index of Relative
Importance was recorded for Crustaceans (139.92) and the variation

S. No Prey items Occurrence Volume V.Q Index Grading
preponderance
P=V,0x100/
ovo,
1 Crustaceans 14.3 23.5 336.05 34.9 |
2 Fish 10.9 14.3 | 155.87 17.2 1]
3 Amphipods 43 25 | 10.75 1.11 Xl
4 Isopods 5.4 3.1 16.74 1.74 X
5 Polychaetes 4.6 4.3 19.78 2.05 VIl
6 Nematodes 4.7 21 9.87 1.02 XIV
7 Phytoplankton 5.2 3.5 18.2 1.89 IX
8 Zooplankton 6.3 6.3 39.69 4.12 VI
9 Gastropods 4.5 3.1 13.95 1.45 XI
10 Bivalves 43 23 9.89 1.03 Xl
11 Sand 6.1 5.1 31.11 3.23 VI
12 Detritus 7.9 10.5 | 82.95 8.6 \Y
13 Miscellaneous 12.3 13.2 1 162.36 16.8 I
14 Supplementary 9.2 6.2 57.04 5.92 \
feeds

Table 1: Index of Preponderance of shrimp P. monodon during March-2012.
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Table 2: Index of Preponderance of shrimp P. monodon during April-2012.

S. No |Prey items Occurrence Volume V.Q Index Grading
preponderance
=V,0,x100/
ovQ,
1 Crustaceans 16.4 21.5 352.60 34.99 |
2 Fish 135 14.6 197.10 19.56 ]
3 Amphipods 4.8 52 | 24.96 2.47 Vil
4 Isopods 6.3 3.1 19.53 1.93 IX
5 Polychaetes 4.7 2.7 12.69 1.25 X1
6 Nematodes 5.9 3.2 18.88 1.87 X
7 Phytoplankton 5.7 1.7 9.69 0.96 Xl
8 Zooplankton 71 6.3 4473 4.43 \
9 Gastropods 2.5 1.8 4.50 0.44 XIvV
10 Bivalves 41 23 9.43 0.93 Xl
11 Sand 3.8 6.4 | 24.32 2.41 VIl
12 Detritus 6.5 8.5 | 5525 5.48 [\
13 Miscellaneous 1.5 164 | 188.6 18.71 1l
14 Supplementary 7.2 6.3 45.36 4.50 \%
feeds

Table 3: Index of Preponderance of shrimp P. monodon during May-2012.

of Index of Relative Importance in different food item of the month is
shown in (Table 5).

The index preponderance with percentage occurrence of the
different food item in conditions of the index relative importance
with percentage volume for different month is presented in Tables 2
and 6. The examined guts are the maximum Index of Preponderance
was observed in Crustaceans (30.15) is 1% rank in the month of April.
Fish is 2" ranked among the consuming food items; the Index of
Preponderance (20.60) was noticed. Miscellaneous, Detritus and
Supplementary feeds in that manner their occupied 3%, 4" and 5%
places, the index of preponderance 19.21, 10.15 and 4.62 were recorded.
The index of preponderances indicate that the P monodon consumed
food items their occupied places in 6%, 7%, 8% and 9% were observed the
Sand (3.57), Bivalves (2.48), Amphipods (2.07) and Zooplankton (1.97)
and 10, 11, 12, 13® and 14" ranked was recorded food items in the
index of preponderances ranked indicate following the order; Isopods
(1.84), Phytoplankton (1.23), Polychaetes (0.90), Nematodes (0.79)
and Gastropods (0.36) respectively (Table 2). The Index of Relative
Importance results are shown on the order of decreasing were ranged
from 11.029 -136.41 in the month of April. The maximum of Index of

Page 3 of 8
S.No Preyitems  Occurrence Volume VQ Index Grading S.No Preyitems  Occurrence Volume V.Q Index Grading
preponderance preponderance
P=V,0x100/ P=V,0x100/
ovp, ovp,

1 Crustaceans 15.3 19.8 1 302.94 30.15 | 1 Crustaceans 17.3 23.5 406.55 36.93 |

2 Fish 12.7 16.3 207.01 20.60 I 2 Fish 15.8 15.3 |241.74 21.96 I

3 Amphipods 36 58  20.88 2.07 il 3 Amphipods 5.1 34 | 17.34 1.57 Wil

4 Isopods 43 43 1849 1.84 X 4 Isopods 4.1 26 | 10.66 0.96 XIl

5 Polychaetes 3.5 2.6 9.10 0.90 X 5 Polychaetes 3.9 1.7 6.63 0.60 XV

6 Nematodes 4.2 1.9 7.98 0.79 Xl 6 Nematodes 4.3 2.6 11.18 1.01 Xl

7 Phytoplankton 54 23 1242 1.23 Xl 7 Phytoplankton 5.2 43 2236 2.03 Wil

8 Zooplankton 6.2 32 1 19.84 1.97 IX 8 Zooplankton 4.1 32 1312 1.19 X

9 Gastropods 2.8 13 | 364 0.36 % 9 Gastropods 3.9 26 | 10.14 0.92 Xl
10 Bivalves 5.2 48 | 24.96 2.48 Vil 10 Bivalves 5.1 31 | 15.81 1.43 IX

1 Sand 6.9 52 3588 3.57 \4 11 Sand 6.3 53 | 33.39 3.033 Y

12 Detritus 8.1 12.6 |102.06 10.15 Y 12 Detritus 5.8 95 | 55.1 5.00 %

13 Miscellaneous 13.5 14.3 1193.05 19.21 1 13 Miscellaneous 12.8 17.3 |221.44 20.11 1

14 Supplementary 8.3 56 | 46.48 4.62 \ 14 Supplementary 6.3 56 | 3528 3.20 v

feeds feeds

Table 4: Index of Preponderance of shrimp P. monodon during June-2012.

S. No Prey items Numbers | Volume Frequency of | Index of Relative
(%) (%) | occurance (F) Importance (N+V)
F=IRI
1 Crustaceans 18.3 21.3 5.71 139.923
2 Fish 15.3 13.7 7.14 113.118
3 Amphipods 5.2 6.2 4.76 34.712
4 Isopods 6.5 25 10 31.50
5 Polychaetes 5.9 3.8 1.9 51.12
6 Nematodes 3.1 3.6 4.76 20.236
7 Phytoplankton 3.6 6.7 7.14 51.438
8 Zooplankton 5.1 4.5 6.19 32.955
9 Gastropods 3.9 3.8 5.24 23.812
10 Bivalves 4.3 1.9 7.14 17.866
11 Sand 5.8 6.5 6.19 46.035
12 Detritus 6.2 75 9.05 74.075
13 Miscellaneous 10.3 12.8 6.67 95.676
14 Supplementary 6.5 5.2 8.1 48.62
feeds

Table 5: The Index of Relative Importance (IRI) of the prey items of shrimp P.
monodon during March-2012.

S. No Prey items Numbers | Volume Frequency of | Index of Relative
(%) (%) | occurance (F) Importance (N+V)
F=IRI
1 Crustaceans 15.3 19.8 4.43 103.014
2 Fish 12.7 16.3 7.59 136.417
3 Amphipods 3.6 58 8.86 54.988
4 Isopods 4.3 43 6.96 34.228
5 Polychaetes 3.5 2.6 6.33 19.958
6 Nematodes 4.2 1.9 9.49 22.231
7 Phytoplankton 5.4 2.3 7.59 22.857
8 Zooplankton 6.2 3.2 8.86 34.552
9 Gastropods 2.8 1.3 6.33 11.029
10 Bivalves 5.2 4.8 5.06 29.488
11 Sand 6.9 5.2 5.7 36.54
12 Detritus 8.1 12.6 8.86 119.736
13 Miscellaneous 13.5 14.3 7.59 122.037
14 Supplementary 8.3 5.6 6.33 43.748
feeds

Table 6: The Index of Relative Importance (IRI) of the prey items of shrimp P.
monodon during April-2012.
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Relative Importance was recorded for Fish (136.41) and minimum was
recorded in Gastropods (11.02) and the variation of Index of Relative
Importance in different food item of the month is shown in (Table 6).

The index preponderance with percentage occurrence of the
different food item in conditions of the index relative importance with
percentage volume for different month is presented in Tables 3 and 7.
Crustaceans are found to be the dominant food item in P. monodon, it is
occupied the 1* rank among various categories of food items the index of
preponderance (34.99) was recorded in the month of May. The next was
observed in the food item of fish were occupied 2™ ranking the index
of preponderance (19.56). The index of preponderance ranking was
observed the dominant food item there occupied in 3rd Miscellaneous,
4™ Detritus and 5" Supplementary feeds. 6™, 7%, 8" and 9" ranking of
the index of preponderance was observed food item in the examined
guts were Zooplankton (4.43), Amphipods (2.47), Sand (2.41) and
Isopods (1.93). the index of preponderance different food item were
observed the 10™ places in Nematodes (1.87), 11™ places in Polychaetes
(1.25), 12 places in Phytoplankton(0.96), 13" places in Bivalves (0.93)
and 14" places in Gastropods (0.44) (Table 3) respectively. The Index of
Relative Importance results are shown on the order of decreasing were

S. No Prey items Numbers | Volume Frequency of | Index of Relative
(%) (%) | occurance (F) | Importance (N+V)
F=IRI
1 Crustaceans 16.4 21.5 5.88 142.82
2 Fish 13.5 14.6 9.56 153.076
3 Amphipods 4.8 52 1 62.00
4 Isopods 6.3 3.1 5.88 24.528
5 Polychaetes 4.7 2.7 8.82 28.514
6 Nematodes 5.9 3.2 7.35 29.42
7 Phytoplankton 5.7 1.7 4.41 13.197
8 Zooplankton 71 6.3 5.15 39.545
9 Gastropods 25 1.8 5.88 13.084
10 Bivalves 4.1 2.3 3.68 12.564
11 Sand 3.8 6.4 7.35 50.84
12 Detritus 6.5 8.5 10.3 94.05
13 Miscellaneous 1.5 16.4 8.09 144.176
14 Supplementary 7.2 6.3 6.62 48.906
feeds

Table 7: The Index of Relative Importance (IRI) of the prey items of shrimp P.
monodon during May-2012.

S. No Prey items Numbers | Volume | Frequency of | Index of Relative

(%) (%) | occurance (F) Importance (N+V)
F=IRI
1 Crustaceans 17.3 235 7.87 202.24
2 Fish 15.8 15.3 7.09 124.27
3 Amphipods 5.1 34 3.94 18.49
4 Isopods 4.1 2.6 4.72 16.37
5 Polychaetes 3.9 1.7 3.15 9.25
6 Nematodes 4.3 2.6 5.51 18.62
7 Phytoplankton 5.2 4.3 9.45 45.83
8 Zooplankton 4.1 3.2 10.2 36.74
9 Gastropods 3.9 2.6 1 32.50
10 Bivalves 5.1 3.1 6.3 24.63
11 Sand 6.3 5.3 9.45 56.38
12 Detritus 5.8 9.5 7.87 80.56
13 Miscellaneous 12.8 17.3 6.3 121.79
14 Supplementary 6.3 5.6 7.09 46.00

feeds

Table 8: The Index of Relative Importance (IRI) of the prey items of shrimp P.
monodon during June-2012.

Page 4 of 8
S.No Month | Poorly Medium Heavy Actively | Empty No of
feed feed shrimp
1 March 14.89 | 17.02 | 25.53 31.91 10.64 17 £12.5
2 April 16.52 | 17.24 | 2414 29.31 1379 | 24+253
3 May 16.09 | 18.41 | 21.13 30.58 14.08 | 27+2438
4 June 15.96 | 19.15 | 22.34 28.72 13.86 324271

Table 9: Percentage of feeding intensity of shrimp during March-2012 to June-
2012.

S. No Months Gonado somatic index (GSlI)
1 March 1.09+0.23
2 April 1.93+0.16
3 May 2.75+1.24
4 June 2.93+1.27

Table 10: Average of Gonado somatic index (GSI) during March-2012 to June-
2012.

ranged from 12.56-153.07 in the month of May. The maximum of Index
of Relative Importance was recorded for Fish (153.07) and minimum
was recorded in Bivalves (12.56) and the variation of Index of Relative
Importance in different food item of the month is shown in (Table 7).

The index of preponderance with percentage occurrence of the
different food item in conditions of the index relative importance with
percentage volume for different month is presented in Tables 4 and
8. The index of preponderance indicated that the Crustaceans ranked
1% (36.93%) in the examined gut contents of P monodon during June
and are followed by Fish is occurring in the index of preponderance
rank of 2" (21.96%), 3" of Miscellaneous (20.11), 4" of Detritus
(5.00), 5™ of Supplementary feeds (3.20), 6™ of Sand (3.033), 7" of
Phytoplankton (2.03), 8" of Amphipods, 9™ of Bivalves (1.43), 10" of
Zooplankton (1.19), 11" of Nematodes (1.01), 12 of Isopods (0.96),
13" of Gastropods (0.92) and 14™ of Polychaetes (0.60) (Table 4)
respectively. The Index of Relative Importance results are shown on the
order of decreasing were ranged from 9.25 - 202.24 in the month of
May. The maximum of Index of Relative Importance was recorded for
Crustaceans (202.24) and minimum was recorded in Polychaetes (9.25)
and the variation of Index of Relative Importance in different food item
of the month is shown in (Table 8).

The feeding condition of the degree of guts fullness in shrimp is
correlate to feeding intensity is shown in Table 9. Generally the feeding
intensity, it can varied depends the size of the species and patterns
of maturity. The poorly feeding activities were observed in the late
maturing and mature. The poorly feeding activity varied from 14.89-
16.09. The poorly feed maximum percentage (16.09) was observed in
the month of May. The medium of feeding intensity were observed
in early maturing. The medium of feeding activity varied from 17.02-
19.15. The medium of feed highest percentage (19.15) was observed
in the month of June. The feeding intensity was high in immature.
The heavy of feeding activity varied from 21.13-25.53. Heavy of feed
maximum percentage (25.53) was observed in the month of March.
Actively feed varied from 28.72-31.91. Spend and immature shrimp is
an actively feed.

Actively feeding are maximum percentage of (31.91) was observed
in the month of March. The occurrence of empty guts fluctuated from
10.64-14.08. The empty guts maximum of percentage (14.08) was
observed in the month of May (Table 9).

The Gonado somatic index (GSI) is mainly depend the feeding
intensity of the species due to data on monthly basis and the results
have been presented in Table 10. The GSI ranged from 1.09 + 0.23 to
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2.93 + 1.27. The maximum of Gonado somatic index was (2.93 + 1.27)
recorded in the month of June and lowest Gonado somatic index (1.09
+ 0.23) was observed in the month of March (Table 10).

Discussion

Food and feeding habits an organism is very important for maintain
the species diversity and conservation. It is a regular phenomenon for
living ones even aquatic or terrestrial. Those days, the humans are
hunted to food from wildlife and the feral animals. There availability of
vegetables, fruits and other edible plants is a major food items. It is not
available easily, the searching a food from many distances site and there
taken a time were high. After few days, the people got it knowledge and
their cultivated paddy, other edible plants and then consuming. It is a
regular base for the human in the recent days also. Demand of food,
since the peoples are converted to cultivated lands from the forest and
hills. Now, the cultivated land is transitioning from building. Gradually,
it will grow is very fast. In the coming years food consumption is
expected to rise. Usually available of human food is future in doubt
when the increasing population. For the reason that, the geographical
changes of the climate, patterns of rainfall, more droughts, denudation
of forest, degradation of land, shortage of water, declining oil supplies,
extinction of species, destruction of coastal ecosystems, pollution and
production of biofuel is also a major risk for several years in food
security [17]. Due to problems has been the ruthless exploitation of
the earth resources. Increasing production is not enough to achieve the
goal. Demand of food will grow by more than population growth and
also the human diet is needs for much more income. People income is
low, did not consume is nutritious food the costs of food is high. Gently
is forming a dietary deficiencies disease. Food from land is not available,
since the people looking for seafood [17]. Any form of sea life regarded
as food by humans. It is a tasty and healthy delicious diet also. Seafood
is containing high nutrition and easily digested items. Particularly, the
P. monodon is contain a major elements of protein, iron, phosphorus,
potassium, iodine, zinc, selenium, sodium, vitamin A, B & D, biotin,
niacin, low in saturated fat and more. Aquaculture is a main part of
food security and gives as food supply, economical and export trade. It
is playing a main role of species rearing, maintenance, conservation and
solves the demand of food. It knows that is a naturally renewable and
sustainable resource. In the evolutionary scientific days the P. monodon
is a key for marine edible shrimp and the best candidate species for
a relating to culture aspects. More than 15 edible shrimp is available
in the aquatic ecosystem, still P monodon is a remarkable winner of
crustaceans and probably a most popular seafood item. Coastal people
or workers and whole cultures all are depends only these crustaceans.
Some of the species is not suitable for culture practices, for the reason
that the size, acclimatization, survival, growth rate and climatical facts.

The giant tiger shrimp, P monodon, is widely distributed along
in the Indian Ocean. It is valuable and an economically important of
commercial species. The culture of the species is much of expensive in
local and foreign trade. Shrimp is alive in estuarine (juvenile), coastal
(sub adult) and marine (adult) environment the range of depth from 0
m to 125 m and more. Sand and mud regions are spending for a long
time. The identification of the shrimp is morphologically differ such
as a color is dark, green, brown, red, grey, and the black and white
banded are transversely formed within the carapace and abdomen.
The rostrum well developed and toothed are having a dorsally and
ventrally, 7 to 8 dorsal fin and 2-4 ventral teeth, sometimes 5 teeth is
present. The differentiation of major identification character of male
and female, the male is having a petasma and female is having a closed
the lycum. Generally, the mating and spawning are occurring night

hours and the fertilization is externally were possible. Hatching is
occurring the maximum 14 hours after fertilization. Mostly, the female
produces between 500,000 and 1,000,000 eggs and it can spawn several
times of the year. The aquatic spider of first larvae of termed nauplii is
swimming freely. The larvae do not take feed, is a non-feeding stages
or planktonic ones. Zoea to mysis stage is non selective filter feeders
their taking feeds for phyto and zooplankton. Post larvae stages were
taking on plankton, molluscs, polychaetes and small crustaceans even
as crabs, small prawn, isopods, amphipods, mysids, lucifer, mud and
sand. From the post larvae through the juvenile in this stage the feeding
on crustaceans, detritus, molluscs, mud and fish remains. Usually the P
monodon is termed bottom feeding omnivorous, the feeding on algae,
seaweed, crustaceans, detritus, molluscs, sand, mud and fish parts. The
shrimp have a preference for animal tissues of inhabitants origin and
grow best on the food. Maximum feeds on animal origin and minimum
of plant origin were observed in the study.

P. monodon is a highly carnivores is evidence of occurrence. Similar
observation has been recorded by Kubo I [5] stated that Penaeus
japonicus is a carnivores, mostly preferred prey item of animals origin.
Ling SW et al. [18] stated that the M. rosenbergii as omnivorous feeder.
Rao GS [4] reported that juvenile of M. monoceros was omnivorous
as it became a carnivorous on reaching adult hood. Thomas MM [3]
observed that, Penaeus semisulcatus fed on crustaceans, fishes and small
animal origin is a major prey items in the Mandapam region.

Feeds are a primary energy sources for a living organisms and there
obtain the energy in order to live. Shrimp is a significantly important
source of food for people around in the world even caught wild and
farmed is known as coastal aquaculture. The shrimp (P monodon)
is a best candidates species for aquaculture in recent scenario, it is a
commercially, economically and also the diseases free of the shrimp
culture is successfully formed in the global. In the closed system
the meeting on shrimp face to face and to develop a strong social
relationship. Some time their occur cannibalism the reason of
unavailability of feeds or found empty guts. It is a playing on the game
ones with other ones, suddenly as in theatrical performance starting
the fight. Hence, the very aggressive ones often fighting with own kind.
The strong ones attack with small ones. At the time of fighting moment
was using the strong claws to a fracture mussel shells. Major serious
problem is one of abnormal aggressive cannibalism. It is a habitual
function especially if feed is deficient and also can arise independently.
This is one of the more common problems in the farming sectors to
influence the survival, performance and growth. The food and feeding
habits study is very important for the species selection, site selection,
stocking, maintaining and successful farming [1,3]. The candidate
species mostly well known the feeding habits are a significantly benefit
of ecosystem. Thorough knowledge about food and feeding habits is
very much useful for selecting the candidate as their running a culture
and the cultivable species is also providing more information on the
successful farming. Hence, should be avoiding their competition of
species to species. And the availability of potential prey item also easily
ingestion and producing the yields are high. Feeding habits of shrimp
is different when compared fish. The feeding behavior of P. monodon
must depend on their environmental parameters such as temperature,
salinity, pH and other factors. Naturally, the Penaeid shrimps were
preferred prey item of small crustaceans, fishes, phytoplankton,
zooplankton, small mollusc and detritus [1-4]. In the present study,
the examined guts were recorded in Crustacean, Fish, Phytoplankton,
Zooplankton, Polychaetes, Nematodes, Amphipods, Isopods, Bivalves,
Gastropods, Supplementary feed, Detritus, Sand and Miscellaneous
these are all the prey items is hunted before they are ingested by the
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predator namely P. monodon. The food and feeding habits of different
shrimps were earlier reported by Kubo I [5] stated of Penaeus japonicus,
Thomas MM [3] have studied Penaeus semisulcatus. Rao GS [4] from
Kakinada coast noticed that the M. monoceros an important food items
were crustacean, fish, phytoplankton, zooplankton, polychaetes and
nematodes which is formed the bulk of the diet. Ling SW et al. [18] have
studied in M. rosenbergii. Kuttyamma V] [19] has reported in some of
penaeid shrimps. The earlier studies on the food and feeding habits of
Penaeid shrimps pointed out that they feed on animal and plant origin
such as crustacean, fish, polychaetes, nematodes, amphipods, isopods,
bivalves, gastropods, supplementary feed, phytoplankton, zooplankton,
detritus, sand and miscellaneous [3,4]. The report of these researchers
adds support to the results of the present study. Earlier studies proved
that they feed mostly on crustaceans, and small fish, which includes
juveniles of their own species [3,19].

The mandible, maxilla, maxillule, lateral dactyls of maxilliped 3,
antennular flagellum, and merus of periopods, periopods, maxillipeds
and the branchial chamber it is an a chemoreceptors on the appendages
of P monodon. The foregut, midgut and hindgut are a main tract of
digestive system of shrimp. Penaeid shrimp digestive processes were
occurring in common phenomena. The digestive system in shrimp
is basically a tube that begins at the mouth and ends at the rectum.
In the present study, the digestive system of shrimp P. monodon was
identifying vein or bent stick like structure is found down the shrimp
back. Absent of teeth and teeth like structure were found in foregut
region. It is known as cardiac or chewing intestine. They mastication
their food outside their mouth is occur in the foregut site and they chew
food which enters into midgut site. The hepatopancreas or phyloric
stomach is function of digestive enzymes segregation, absorbs and
reabsorbed ingested food items, maintain and the flow of nutrients into
heamolymph and other factors. They occurs some digestive process
and then into hindgut. The hindgut (intestine) is chitin-lined straight
tube there occur dorsal side of cephalothorax through the abdomen
to the rectum. They can occur the rest of the foods are digested and
reabsorbed into the body. Excess of little foods in solids are excreted
via the anus. Therefore, it can be concluded that, the digestive system of
P. monodon is few feet in length which means that the food has a short
distance to travel before it is digested fully.

Crustaceans were the main food item of the shrimp. All the
maturity stages, the major component of diet is crustaceans was found
in the examined guts during the study period. George MJ [20] have
observed the gut contents of M. monoceros the maximum quantities of
prey items in crustaceans. Thomas MM [3] indicated that the shrimp
are consists mainly on crustaceans than others. Fish is a major food
items in the young stages of shrimp. Fish remains were founds are
high in the immature shrimp during the study period. The fish next
to the crustaceans is the major component in the diet of P monodon,
which contributed 27% of the total food digested. Kubo I [5] observed
high quantities of fish remains in the guts of P. japonicus. Hall DNF
[21] remarked that Penaeid shrimp preferred fishes are a major food
items. The next important food items of P. monodon were observed
in polychaetes. They were presenting a significant quantities in all
months with a small quantities were observed the examined guts of P
monodon during May. Available of these prey items widely distributed
and associated with the bottom regions. Generally the Penaeid shrimp,
when compared day time mostly taking feed at night hours. These
observations are in conformity with the views expressed by Thomas MM
[3] have observed that the P. semisulcatus feeding intensity are better in
dark hours of the day. Rao GS [4] stated that the feeding intensity of
M. monoceros was high during night hours. Unlike a predator the P

monodon is found under soil, when the day time or partly buried in
the substratum their spending over a long time. Eldred B et al. [22]
remarked that the P. duorarum is found under soil they can prefer food
items. This kind of feeding activity is concerns like P. monodon is also
a nocturnal feeder.

Mostly the organic substance is a main food resource of benthos,
the suitable place of nursery, mature and breeding. Freely swimming
and their spending organism is likely to have been encountered. Small
sizes of polychaetes are enough to prey for the time, while they contain
a small intestine. As well as the prey item is a small and dispersed.
However, the food items are searching and then consuming is on a
regular bases. Habitually is similar as rate of ingestion and ejection.
The taken prey was allowed inside of foreguts to be filled repeatedly
and again they can take more food even it can occur once per night
hours. It is an evidence of P. monodon is a natural condition. Nematode
is a predominant food item of P. monodon was found in all the months
of study period. There was a most abundant food item in the month
of May, while as considering this is a regularly available prey items.
Typically is found the examined guts that the species consider can be
a benthic feeder. The food and feeding habits study of P. semisulcatus
have observed the gut contents are maximum of small animal preys is
contains mainly on nematodes and polychaetes [3]. The Penaeid shrimp
typically catch on mobile free swimming preys, with the phytoplankton
or zooplankton that drift with water movements. Immature is actively
taking mostly feed on plankton may be either phyto or zooplankton. The
study indicates that the importance of both food items to this species.
It is evidenced by phyto and zooplankton was observed examined guts
for appreciable quantities. The primarily available of these food items
shrimp can ingest certain month. They were occurring small quantities
in the month of May and June. This food constituent was dominant
between March and April. The ingestion of the each food items, ever
since it can differ from the site on abundance and occurrence. This
term agrees with earlier reported by Omori M [2] have reported that
the phytoplankton is a major food items in Oplophorus quadrispinosa.
Hynes HBN [8] have reported that zooplankton is one of the main food
items of shrimps. The prey dominated the diet of bivalve larvae, young
ones and its shells were observed in the examined guts of P. monodon.
It was occurs the most explanatory variable during the study period.
Gastropods were also formed the important diet components of P.
monodon [1-3]. Detritus are forming a major item of its food [23]. Hence
the detritus is dominance prey item, is an evidence of P. monodon was
a bottom feeder. Demerits of these food items, detritus with associated
microflora are also utilized at the time of growth is retarded. However,
in the present study were indicating that, generally a substratum is
containing sufficient amounts of the bacteria is needed to support of
shrimp for growth and development. Detritus with associated bacteria
sometimes are helpful for the shrimp growth and survival. Beneficial
microflora is usually necessary to supply additional nutrient for each
culture. There are required in large amounts of beneficial micro flora,
is one of the main food item of a rearing organisms. Menon MK [1]
have reported that food of shrimps consisted of detritus both animal
and plant origin from inhabitants regions. Pillay TVR [9] has reported
that the detritus is one of the dominant food items of Leander styliferus.
Royan JP et al. [23] have conducted experiment of M. monoceros diet
compositions clearly indicate that low caloric feed of detritus is a part
of diet. Panikkar NK et al. [24] have identified that the food of prawn
(Metapenaeus dobsoni and P. indicus) consists of detritus. Donaldson
HA [25] has reported that the detritus is an important food item of
Sergetes joponicus. The detritus contain a small quantities of nutrient is
enough for species survival for long time. The supplementary feeds is
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a regularly consuming food items during culture period, one-fourth of
the volume is occur in the examined guts [1,24].

P. monodon is a carnivore preferring a bottom feeding habitat, while
the evidenced by sand particles are occurs in the examined guts. The
sand grains are also occurred with dominant food items. Accidently
it can ingested, is not directly utilized. However, sand particle were
observed in the hindgut. It was a habitually seen during the study
period. The sand food items were indicating the P. monodon is mainly
a bottom feeder. Pillay TVR [9] have reported that, sands are consists
a main prey item of prawns. Pannikar NK [26] has observed that the
food of Penaeid shrimp consisted of sand particles. Moreover, the
P. monodon do not ingestion for in particular prey items in the own
system. However, the availability of prey item is limited that the time
of food consumption is low and reducing energy wastage. If food is
abundant the species caught the prey for easily, since the more time
were spending for consuming, the wastage of energy is high. However
the species can be a selective if food is difficult to handling process.
Sometimes, they will eat whatever is available to them when it is
possible absence of feeds and empty intestine hours. Habitually, in that
time, be able to occur in the cause of death in these extreme cases of
starvation. There are considered P. monodon is an opportunistic feeder.
In the examined guts are found unidentified feed composition is high.
It is a most dominant feed category. It was observed all the months
of study period. Penaeid shrimps are not a selective feeder, utilizes a
different type of foods. In the present study evidently indicate that, the
P. monodon diet is differing from month to month. This term agrees
with previous studies viz., Thomas MM [3] stated that the food and
feeding habits of P. semisulcatus, Rao GS [4] investigate on the food
and feeding habits of M. monoceros. Kubo I [5] have reported that the
food and feeding habits of P. japonicus, Ling SW et al. [18] stated that
the food and feeding habits of M. rosenbergii. Kuttyamma V] [19] has
observed that the food and feeding habits in some of Penaeid shrimps.

In nature ecosystem, most of the species are consuming in
different food items. This species were introducing in closed system
even aquaculture practices, there form a different disease. These kind
of problem should be avoiding them know the major part of diet in
particular species are very important. However, the Index of Relative
Importance (IRI) is a determined the major food item of guts in each
species. The gut contents of examined P. monodon are differing in
number, length, weight and frequency of occurrences. During the study
period, the analysis of gut contents of P. monodon revealed that the food
items of shrimp ingestion were using summation of Index of Relative
Importance in the month of March. It can indicate that the major prey
item of P monodon were the following order; Crustaceans (139.92)
were occurring in 1% place>Fish (113.11) were presenting in 2™ place
>Miscellaneous (95.67) were identified in 3™ place>Detritus (74.07)
were found in 4" place>Phytoplankton (51.43) were observed in 5®
place>Polychaetes (51.12) were noticed in 6% place>Supplementary
feeds (48.62) were finding in 7™ place>Sand (46.03) were occurring in
8 place> Amphipods (34.71) were determine in 9 place > Zooplankton
(32.95) were noticed in 10" place>Isopods (31.5) were observed in 11%
place>Gastropods (23.81) were presenting in 12" place>Nematodes
(20.23) were found in 13" place>Bivalves (17.866) were identified in
14™ place (Table 5). This study agrees with previous studies viz. Hynes
HBN [8] have studied in Sergestid shrimp from the eastern Gulf of
Mexico. Kuttyamma VJ [19] has studied in some Penaeid prawns from
the Cochin area. Maynou F et al. [27] have observed in deep-sea shrimp
Aristeus antennatus from the Western Mediterranean. Karuppasamy
PK et al. [28] have reported in pelagic shrimp, Oplophorus typus from
the west coast of India.

The analysis of gut contents of P. monodon were identified different
feed compositions in the month of April. The Index of Relative
Importance isindicate that the major prey item of P monodon were in the
following order; Fish (136.41) were identified in 1% place>Miscellaneous
(122.03) were occurring in 2™ place>Detritus (119.73) were presenting
in 3" place>Crustaceans (103.01) were noticed in 4™ place> Amphipods
(54.98) were observed in 5% place>Supplementary feeds (43.74) were
found in 6" place>Sand (36.54) were occupied in 7% place>Zooplankton
(34.55) were occurring in 8" place>Isopods (34.22) were found in 9™
place>Bivalves (29.48) were noticed in 10 place>Phytoplankton (22.85)
were determine in 11" place>Nematodes (22.23) were presenting in
12 place>Polychaetes (19.95) were observed in 13" place>Gastropods
(11.02) were occurring in 14™ place (Table 6). The similar results can
also be recorded Hynes HBN [8] have studied in Sergestid shrimp from
the eastern Gulf of Mexico, Karuppasamy PK et al. [28] have reported in
pelagic shrimp, Oplophorus typus from the west coast of India. Roy D
et al. [29] have reported in freshwater prawn Macrobrachium choprai,
Nunes AJP et al. [30] have reported in southern brown shrimp Penaeus
subtilis from the Brazil. Cartes JE et al. [31] have studied in deep-sea
shrimp Aristeus antennatus from the Balearic Islands.

The analysis of gut contents of P monodon were identified
different feed compositions in the month of May. The Index of Relative
Importance is indicated that the major prey item of P monodon
were in the following order; Fish (153.07) were occurring in 1%
place>Miscellaneous (144.17) were occupied in 2™ place>Crustaceans
(142.82) were presenting in 3" place>Detritus (94.05) were occurring
in 4" place>Amphipods (62.00) were found in 5% place>Sand (50.84)
were recorded in 6™ place>Supplementary feeds (48.90) were noticed
in 7 place>Zooplankton (39.54) were found in 8" place>Nematodes
(29.42) were presenting in 9" place>Polychaetes (28.51) were
occurring in 10" place>Isopods (24.52) were occupied in 11" place
>Phytoplankton (13.19) were presenting in 12" place>Gastropods
(13.08) were observed in 13" place>Bivalves (12.56) were recorded in
14" place (Table 7). Similar study already carried out by Karuppasamy
PK et al. [28] have reported in pelagic shrimp, Oplophorus typus from
the west coast of India, Roy D et al. [29] have studied in freshwater
prawn Macrobrachium choprai, Nunes AJP et al. [30] have reported
in southern brown shrimp Penaeus subtilis from the Brazil. Cockcroft
A et al. [32] have studied in Penaeid prawn Macropetasma africanus.
Prakash S et al. [33] have reported in freshwater prawn Macrobrachium
choprai, Cartes JE et al. [31] have studied in deep-sea shrimp Aristeus
antennatus from the Balearic Islands.

The analysis gut contents of P. monodon were identified different
feed compositions in the month of April. The Index of Relative
Importance is indicated that the major prey items of P. monodon were
in the following order; Crustaceans (202.24) were occurring in 1%
place>Fish (124.27) were occupied in 2™ place>Miscellaneous (121.79)
were presenting in 3™ place>Detritus (80.56) were observed in 4%
place>Sand (56.38) were recorded in 5" place>Supplementary feeds
(46.00) were found in 6™ place>Phytoplankton (45.83) were occupied in
7" place>Zooplankton (36.74) were occurring in 8" place>Gastropods
(32.50) were recorded in 9™ place>Bivalves (24.63) were observed in
10™ place>Nematodes (18.62) were occurring in 11" place>Amphipods
(18.49) were presenting in 12 place>Isopods (16.37) were noticed in
13" place>Polychaetes (9.25) were determine in 14" place (Table 8)
respectively. Similar trends carried out by Karuppasamy PK et al. [28]
have reported in pelagic shrimp, Oplophorus typus from the west coast
of India, Nunes AJP et al. [30] have reported in southern brown shrimp
Penaeus subtilis from the Brazil. Cockcroft A et al. [32] have studied
in Penaeid prawn Macropetasma africanus, Prakash S et al. [33] have
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reported in freshwater prawn Macrobrachium choprai. Cartes JE et al.
[31] have studied in deep-sea shrimp Aristeus antennatus from the
Balearic Islands.

In the present study, GSI increased were gradually from May and
reached peak in June. It declined in April. The food and feeding habits
of shrimp is differing from month to month. The immature shrimp
to be feeding is actively. The feeding intensity of immature shrimp is
high when comparing others. The feeding intensity of mature shrimp
is low and the early maturing in medium of feed [34,35]. In the month
of June, some of the mature examined specimens were observed empty
guts or contains little food, in that time can occur in spawning Thomas
MM, Rao GS and Kubo I [3-5]. The food and feeding habits of marine
shrimp especially, black tiger shrimp P. monodon information is not
available visibly. Globally, it is a popular species of culture practices, is
an important species of economic activity of national development. The
management of culturing period is facing a many problems even bio-
security and disease outbreaks are a critical issue. Shrimp feed is not
available easily ones, since the former introducing there are availability
of feeds in the culture system. The shrimp P. monodon feed is depends
the climatic conditions and the pattern of ingestion and consumption
rates are differ. Generally, the food selection is determined by attractant
quality, feeding practice, size of the feed, moulting, water quality, nature
of the food. Excess of feed and unlike feed is not good conditions for
aquaculture practices. Diseases control methods are currently comes a
modern shrimp feed technology. However, in the present study clearly
provide information on the food and feeding habits of P. monodon.
This information useful for culture practices in farmer and are advised
to all the people if you like a good management of culture practices,
the schedule of feeding and proper feed management is very essential.
Whereas, the present knowledge of food and feeding habits of P
monodon a significantly helpful for good management of aqua farming
practices. Wealth is health this study is strength for all the ones.
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