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ABSTRACT:

The stomach content of 1000 and 1293 specimens from males and females respectively
of Marsupenaeus japonicus, inhabiting the western Mediterranean Egyptian coast, were studied
monthly from May 2015 to April 2016. The aim of this study was to identify the diet items of M.
japonicus based on the analysis of the stomach contents. The stomach analysis was carried out
by using the frequency of occurrence (O %) and numerical methods (N %). The kuruma shrimp
M. japonocus is omnivorous, but with an important carnivorous component, mainly on
crustacean and fish remains. Represented data of this study indicated that M. japonicus has not
food preference between sexes. Stomach contents of adult and juvenile specimens were similar.
The quantitative analysis and seasonally variations in the feeding intensity was quite high during
the summer, autumn and winter.

Key words: Stomach content, kuruma shrimps, Marsupenaeus japonocus, western
Mediterranean of the Egyptian coast.

INTRODUCTION

Prawns are one of the most economically important marine living resources in the
western Mediterranean Egyptian coast. They are considered as an important source of food as
well as a source of national income due to their high prices and strong demand on the local and
international markets. Marsupenaeus japonicus, is known as the kuruma shrimp, kuruma prawn,
or Japanese tiger prawn. It occurs naturally in bays and seas of the Indo-West Pacific, but has
also reached the Mediterranean Sea as a Lessepsian migrant. It is nocturnal, one of the largest
species of prawns, and is accordingly one of the most economically important species in the
family Penaeidae. Despite the great importance of prawn as a major economic fishery in western
Mediterranean Egyptian coast, little is known about its biology (Yassien, 1992, 2005; Yassien et
al., 1993).

There is no available information on the diet composition of penaeid prawn from the
Egyptian coast, except that given by Al-Kholy and El-Hawary (1970) in the Red Sea. Abdel-
Razek (1974) studied the food and feeding habits of P. japonicas from eastern Mediterranean,
while Ishaket al. (1980) investigated the types of food of P. kerathurus transplanted into Lake
Quarun. Yassien (2004) studied the stomach contents of three penaeid prawns namely, Penaeus
latisulcatus, P. semisulcatus and P. japonicus from the Gulf of Suez.

The study of food and feeding habits of prawn is essential for understanding its ecology
and behavior. Also, the feeding habits have focused on investigated the role of prawns in the
benthic communities and examined their impacts upon the structure and function of macrofauna.
In addition studying the food and feeding of prawn helps in the potential aquaculture of this
group of invertebrates.
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The present study embodies the results of the food content analysis of the bottom penaeid
prawns Marsupenaeus japonicus from the western Mediterranean Egyptian coast fishing
grounds as well as the variations of their diets according to season and size classes.

MATERIALS AND METHODS
The western Egyptian Mediterranean coast includes the area between Alexandria and EI-
Salum on the Libyan border (Figure 1).
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Fig.1: Map of the western Mediterranean Egyptian coast

Samples were collected monthly from May 2015 to April 2016 from artisanal fishing that
use trawling nets.The specimens were immediately placed into plastic tanks containing
crushedice. At the lab., both sexes were separated. Carapace length (CL) was measured (using
Vernier calliper) by the linear distance from the tip of the rostrum to the end of the carapace to
describe the relationship between biometric and stomach content. The effect of prawn size on diet
was examined by comparing diet of prawns in 2 cm CL size classes for both males and females.
Specimens of both sexes were dissected; stomach contents were removed in a counting cell.
Items were separated, examined under a stereoscopic microscope and identified to the smaller
taxonomic unit as possible. The quantitative analysis of food items was performed using two
methods: the numerical frequency (N%) and the relative frequency of occurrence (0%)
(Williams, 1981; Wear& Haddon, 1987).The relative contribution of each food item (i) in the
speciemns’ stomach was estimated by the numerical method (N%) which was evaluated by the
percentage of each food item in relation to the total number of all food items (Hyslop, 1980).The
frequency of occurrence was estimated according to Hyslop (1980). The percentage in the diet
for each taxon was calculated according to the following equation: (f;/ ef) x100
Where f i is the frequency of occurrence of certain food item and ef is the frequency of
occurrence of all food items.
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Degree of fullness was visually evaluated and categorized to four classes according to
Barutot et al. (2011) as follows: class | empty (less than 25%), class Il moderately empty (<50%
and > 25% full), class 11l moderately full (<75% and > 50% full) and class 1V very full (> 75%
to 100% full). The differences between frequencies of occurrence of the diet items for both sexes
were analyzed by using Chi-square test (x2) (Zar, 1996). One way ANOVA was used to evaluate
the variations between stomach fullness and sex, season and size.

RESULTS

A total of 2293 specimens of Marsupenaeus japonicus were analyzed, 1000 males and
1293 females. The results indicated that crustaceans were the main prey item in the diet of M.
japonicus followed by broken shells, fish remains, algal fragments, foraminifera, diatoms and
sand grains. Items that could not be identified were classified as undetermined matter (UM).The
overall numerical percentage (N%) and percentage of frequency of occurrence (O%) of different
food items show that remains of large crustaceans, broken shells and fish remains constituted the
main food items. They accounted for about 94.5% and 92.3% (N%), 89.5 % and 85.8 % (O%) of
the diet composition for both males and females, respectively (Table 1). y’test showed no
significant differences between diet composition of males and females (P > 0.05).

Table (1). Numerical percentage (N %) and percentage occurrence (O %) of the different
food items in the stomachs of Marsupenaeus japonicus collected from the western
Mediterranean Egyptian coast during the period from May 2015 till April 2016.

N% 0%

Food items Males Females Males Females
Crustaceans 76.7 79.6 74.1 68.1
Broken Shells 12.1 8.7 11.1 12.5
Fish remains 5.7 4.0 4.3 5.2

Algal fragments - - 3.6 4.1
Foraminifera 1.6 2.5 14 1.9
Diatoms 1.1 3.0 1.8 3.0
sand grains - - 1.8 2.6
UM 2.9 2.3 1.9 2.7

Data expressed as percentage (%),
(-) No food item occurred, (UM) unidentified material

Carapace length ranged from 1.0 to 9.9 cm for females and from 2.0 to 9.9 cm for males.
It was classified into 8 groups for males and 9 groups for females with 1.0 cm interval (Tables 2
& 3).The ANOVA test showed no significant differences (P<0.05) in the frequency of diet items
between different size classes in males and females of studied species.
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Table (2).Numerical percentage (N %) and percentage occurrence (O %) of the different

food items in the stomachs of females Marsupenaeus japonicus collected from the
Mediterranean Egyptian coast during the period from May 2015 till April 2016.

Carapace length groups (cm)

10-19 2029 30-39 40-49 50-59 6.0-69 70-79 80-89 90-99

Food items N% [ O% | N% | O% | N | O% | No% | O% | N% | O% | N% | O% [ N% | Q% [ N% | Q% | N% | Q%

Crustacea 80.L | 667 | 8L2 | 64| 82| 683|823 |602|83|623[81|67.7(81|0647|81]6L6|8L2]| 633

Broken shells 83 | 122 84 | 135 87 | 133 77 | 1L1]| 88 | 118 93 | 142| 88 | 142 89 | 133] 88 | 1Ll

Fish remains 43 152 [ A6 | A9 | 44 | 54 | 38 | 54 | 44 | 4T | 37 | 49 | 44 | 51 | 48 | 55 | 45 | 55

Algal fragments 39 - A2 - 3T - 33 - 29 - |38 - |39 - |4l - | 38
Foraminifera 27 1 19| 28 | 21 29 | 18 |36 | L8 [ 28 | 19| 29 | 18| 23 | 18| 26| 21| 24| 18
Diatoms 28 - |39 - 2T - 28 - 23| - | -l
Sand grains 26 - |32 -2 - 2ar | - |25 - 2| - |24 - 2T | - | 24
UM 24 127 | 25 | 33| 25|25 |36 | 29 | 25 | 23 | 34 |29 | 29 | 23| 26 | 23| 29 | 29

Data expressed as percentage (%), (-) No food item occurred

Table (3).Numerical percentage (N %) and percentage occurrence (O %) of the different
food items in the stomachs of males Marsupenaeus japonicus collected from the
Mediterranean Egyptian coast during the period from May 2015 till April 2016.

Carapace length groups (cm)

20-29 3.0-3.9 40-4.9 50-5.9 6.0-6.9 7.0-79 8.0-89 9.0-9.9

Food items N% | 0% | N% | O% | N% | 0% | N% | 0% | N% | 0% | N%| O% [ N%| O% [ N%| O%
Crustacea 744 | 733 [ 759 | 702 [ 712 | 703 [ 70.2 | 763 | 77.7 | 793 [ 703 | 779 [ 713 | 701|781 | 714
Broken shells 123 | 108 | 104 | 99 | 114 | 128 | 134 | 148 | 139 | 113 | 129 | 108 | 12.8 | 10.9 | 143 | 10.3
Fish remains 6.0 43 55 | 39 | 63 | 53 | 58 | 33 | 63 | 44 | 60 | 47 | 66 | 44 | 67 | 45
Algal fregments - 3.3 - 3.7 - 4.2 - 2.9 - 3.5 - 34 - 3.2 - 3.1
Foraminifera 1.7 14 2.1 1.3 1.9 1.3 1.9 1.5 1.9 1.2 19 | 15| 18 | 15 [ 19 | 13
Diatoms - 1.8 - 1.9 - 1.6 - 1.7 - 1.6 - 1.9 - 13 - 1.2
Sand grains - 1.7 - 18 - 19 - 18 - 1.9 - 1.6 - 14 - 14
UM 2.7 1.8 3.2 1.7 2.8 1.9 2.8 1.6 2.9 1.7 28 | 13 [ 26 | 17 | 29 | 12

According to the degree of fullness, it was noticed that the majority of the stomachs were
very full (38.6% and 34.8%) for males and females, respectively, whereas empty stomachs were
represented only 16.6% of all analyzed male stomachs and 12.2% for female ones (Table 4).
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Table (4). Degree of fullness of the stomachs of Marsupenaeus japonicas collected from the
western Mediterranean Egyptian coast during the period from May 2015 till April 2016.

Male fullness
N | % 1 % 1 % v %
1000 166 16.6 119 11.9 329 32.9 386 38.6
Female fullness
N I % I % i % v %
1293 157 12.2 401 31 285 22 450 34.8

Also, the ANOVA test was used to determine seasonal effects on the frequency of
different food items (Tables5& 6) and revealed significant difference (P > 0.05).The quantitative
analysis and seasonal variations in the feeding intensity of M. japonocus, showed considerable
seasonal variations. In males, the feeding activities were slightly high during summer (58.3%),
autumn (90.0%) and the maximum was in winter (94.2%) (Table 5). In females there was a high
rate of feeding intensity recorded in autumn (59.0%) reaching its maximum rate in winter
(79.6%) (Table 6).

Table (5). Seasonal variations in the intensity of feeding of females
Marsupenaeusjaponicuscollected from the western Mediterranean Egyptian coast during
the period from May 2015 till April 2016.

The degree of females stomach fullness 9%
Seasons Number of specimens I I il v
Spring 286 45.9 22.6 16.0 15.5
Summer 436 26.1 29.4 23.8 20.7
Autumn 204 3.4 37.6 22.0 37.0
Winter 367 14 19.0 11.9 65.6

Data expressed as percentage

Table (6). Seasonal variations in the intensity of feeding of male Marsupenaeus japonicas
collected from the western Mediterranean Egyptian coast during the period from May
2015 till April 2016.

The degree males stomach fullness %
Seasons Number of specimens I | ] v
Spring 166 45.3 28.8 14.9 11.0
Summer 279 25.8 16.0 36.2 22.1
Autumn 335 3.4 6.6 45.7 44.3
Winter 220 3.7 2.2 22.8 71.8
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Data expressed as percentage

DISCUSSION

The present study showed that kuruma shrimp Marsupenaeus japonicus is omnivorous,
but with an important carnivorous items mainly on crustacean. This result is relatively similar to
that reported by Al-Kholy and El-Hawary (1970),Abdel-Razek (1974; 1985;1988) and Yassien
(2005) who studied the stomach contents of three penaeid shrimps from the Gulf of Suez.
Fragmented hard parts were usually recorded in the stomach of both sexes with different sizes.
Lagardére (1972) also reported this result and clarifying that the shrimp grind their food very
well and ingest the small fragments which made the identification of food items at higher
taxonomic level more difficult. The sand ingestion by M. japonicas probably occurs to help in
the food breaking in response to the absence of gastric mill or teeth in the stomach. The presence
of sand and other sediments in the stomach of Decapoda crustaceans has been noticed by many
authors, especially by accidental ingestion with preys (Abayomiet al., 2011; Lima et al., 2014). It
was obvious from high frequency of crustacean remains and shells that the studied species fed
mainly on benthic form preys (crustacean). On the other hand, Bello and Pipitone (2002) and
Rezende et al. (2014) found that the deep sea shrimp Aristeomorpha foliacea and Aristaeopsis
edwardsiana mainly fed on pelagic forms which indicate that these deep sea shrimps are
effective predators. There was no much difference in the food composition of males and females
of M. japonicus, this was in full agreement with Yassein (2004).

There was no significant relationship between diet compositions of the target species and
body size. This means that there was no food selectivity in large and small individuals. In
contrast, Rezende et al. (2014) revealed that the deep sea shrimp Aristaeopsis edwardsiana
undergoes changes in the diet composition with increasing its body size. Large individuals fed on
highly mobile preys whereas small ones consumed mainly benthic preys of low mobility (Kapiris
et al., 2010).

Monthly variations have evident influence on the diet composition of the studied species;
this is possibly related to the high abundance of the prey populations in the environment in a
special season. However, several studies have shown the responsibility of season on changes in
frequency of diet composition due to biological processes such as gonad development and
reproduction (Kapiriset al., 2010 ; Nouar et al., 2011.
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