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from Andaman and Nicobar Islands, India
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ABSTRACT

The stomach content of the freshwater prawn Macrobrachium lar from the inland water bodies of Andaman and Nicobar
Islands were analysed in relation to size, sex and season during the period from January to December 2008. Feeding
habits of M. lar were studied using the index of preponderance and feeding intensity methods. Mainly organic detritus,
supplemented by animal and plant materials formed the food in all stages of M. /ar. The animal food items mainly consisted
of aquatic insects, polychaetes, other crustaceans, fish, molluscs and zooplankton. The plant matter was chiefly composed
of fragments of aquatic plants, planktonic algae and diatoms. Variation in diet in relation to size, sex or season were found
insignificant. Though, all size groups of this species feed animal and plant materials, it exhibited slight preference for animal
food especially in larger size groups. Females appear to feed more actively than the males. Feeding intensity was more
in monsoon season compared to dry season. Results indicate that the adults are mostly predators of slow moving benthic

invertebrates rather than detritus feeders/scavengers.
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The freshwater prawns of the genus Macrobrachium
are found mostly in inland freshwater areas including
ponds, lakes, rivers, irrigation ditches as well as in
estuaries (New, 2002). Macrobrachium lar (Fabricius,
1798), commonly known as monkey river prawn, is
a freshwater prawn species distributed ubiquitously
throughout the tropical Indo-Pacific high islands.
A detailed list of distribution of M. lar has been reported
by Holthuis (1950). This prawn has been reported as a
native species of Andaman and Nicobar Islands (A & N
Islands) by several workers (Costa, 1979; Sarangi et al.,
2001). M. lar is one of the potential species for aquaculture
in the insular Pacific (Atkinson, 1977). The use of
local species for sustainable prawn farming activities is
more advisable than exotic ones because of genetic and
environmental reasons. In general, prawns have been
described as omnivorous scavengers or detritus feeders.
There is no report on the natural diet of M. /ar from India.
However, studies on the diet of other species of freshwater
prawns reported a wide range of food items. In India,
Macrobrachium equidens (Murthy and Rajagopal, 1990)
and Macrobrachium choprai (Shree Prakash and Agarwal,
1989; Roy and Singh, 1997) feeds mainly on detritus,
filamentous algae and benthic invertebrates. African river

prawn (Macrobrachium vollenhovenii) of Nigeria in the
Epe Lagoon is known to feed on a variety of plankton
species and detritus (Jimoh et al., 2011).

In the present study, a total of 348 individuals of
M. lar, at various stages of life history, were collected
with the assistance of fishermen using cast net from
4 sites viz., Burmanallah (lat. 11°35°55.615” N; long.
92°43°11.539” E), Rangat (lat. 12°38°17.196” N; long.
92°45°55.635” E), Lamiya Bay (lat. 13°11°8.007” N; long.
93°5’38.122” E) and Patharnallah (lat. 7°1°22.302” N; long.
93°53” 29.875” E) during January 2008 to December
2008. Sampling was done at monthly intervals. The
prawns collected were placed immediately in plastic jars
containing clove oil solution, and the jars were then kept
in ice box with salt solution before being taken to the
laboratory. Specimens were examined immediately after
they were brought to laboratory in fresh condition.

Prawns were segregated according to the size and
sex. The total length was measured with a meter ruler to
the nearest mm, while the body weight was taken, to the
nearest 0.01 g with an electronic balance. The extent of
feeding was determined by the degree of fullness of the
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stomach and was expressed according to their fullness,
as follows: 1- fully gorged with food; 3/4-full, but not
gorged; 1/2-half full; 1/4-containing a small but significant
amount of food; trace, possibly containing bits of debris
and 0 - empty. The gut content analyses were carried out
as per the standard methods developed by Pillay (1952;
1953) and Natarajan and Jhingran (1961).

A total of 348 specimens of M. lar were examined,
out of which 2.87% had empty gut. The gut contents
were categorised into seven groups viz., those containing
fragments of aquatic plants, algae, animal matter, diatoms,
amorphous mass, unidentified organisms and sand grains.
Relative importance of food items of the prawn is shown
in Fig. 1. Gut contents in the order of abundance recorded
were (i) amorphous mass (ii) fragments of aquatic
animals (iii) fragments of aquatic plants (iv) algae (v)
diatoms (vi) unidentified organisms and (vii) sand grains.
Monthly variation in composition of gut contents of
M. lar is given in Fig. 2.

Amorphous mass or unidentified debris comprised
of fragments of decomposing organic matter which could
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Fig. 1. Relative importance of major groups of food items in
M. lar from inland water bodies of A & N Islands during 2008
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Fig. 2. Monthly variation in the major groups of gut contents in
M. lar (2008)
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not be accurately identified due to their tiny size or poor
physical condition. This formed the most predominant food
items (37.43%) of M. lar in all size groups in both sexes and
was recorded maximum in August and minimum in
September.

Animalmatterconsisted of parts of insects suchaseyes,
cuticular exoskeleton and legs, parts of fish such as scales,
vertebrae and spines, parts of polychaetes represented by
bristles, jaws, body fragments, parts of zooplankton such as
antennae, pleopods and molluscs represented by fragments
of shells.

Fragments of aquatic animals were observed in the
gut of the prawn throughout the year and ranked second
(32.29%) in importance among the food constituents
during most of the months. Insects formed the most
important group among the food items of animal origin
which was followed by polychaetes, other crustaceans,
fish, molluscs and zooplankton in the order of availability
in gut contents. Fragments of aquatic plants such as parts
of seeds, roots, leaves and stems were often found in the
gut of both sexes in all size groups. Fragments of aquatic
plants ranked third among the food items during June,
September and February months.

Fragments of green and blue green algaec were
observed throughout the study in both sexes and also in all
size groups. Microsystis, Akistodesmus, Oscillatoria and
Anabaena were the major genera observed under blue
green algae group. The most important genera of green
algae were  Scenedesmus,  Spyrogyra,  Closterium,
Stylosphaeridium, Microspora, Cladophora, Hydrodictyon,
Genicularia, Desmidium and Ulothrix. Algae formed
the fourth (7.94%) important food constituents\ in
the months of June, July and November. The fifth
important food item in the gut content was diatoms
(5.8%) especially in the months of June, July and
November. Diatoms were represented mainly by
Fragilaria, Pinularia, Nitzchia, Camphylodiscus and
Gomphonema. Unidentified organisms were probably part
of the undigested food items of both plants as well as
animal origin. These were observed in the gut throughout
the study period and dominated in July, August and
November months. Sand grains were found in meager
percentage (2.78%) in the gut content of both sexes
throughout the year. This item was possibly an accidental
inclusion along with other food items, while the prawn
feed at the bottom. These were comparatively more in
June, August and September.

Results of gut contents analysis in relation to
size groups are summarised in Table 1. Variation in the
gut contents was also observed with respect to size.
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Table 1. Percentage composition of the gut contents of M. lar in relation to size groups

Size Fragments Fragments Algae Diatoms Unidentified Amorphous Sand No.

in mm of a aquatic of aquatic (%) (%) organisms mass grains examined

plants (%) animals (%) (%) (%) (%)

Female
<85 433 25.05 12.23 7.51 2.72 46.21 1.95 53
85.1-100 11.12 34.81 8.28 2.24 3.63 37.45 247 48
100.1-120 11.26 38.44 8.16 4.15 3.86 30.82 3.31 36

120 < 10.43 35.02 5.61 4.53 4.46 33.37 6.58 42
Male
<85 6.43 24.22 11.67 6.2 5.22 45.51 0.75 46
85.1-100 10.29 33.96 6.28 3.24 4.53 38.25 221 32
100.1-120  9.25 34.05 10.37 4.62 3.53 34.66 3.52 43

120 < 10.16 37.71 4.22 4.13 4.17 33.25 6.36 38

Amorphous mass appeared relatively uniform in the diet
of all size groups with slight increase in larger groups.
Relatively smaller amount of plant fragments and sand
grains were observed in size group below 85 mm as
compared to larger ones. No distinct variation was noticed
in the food habits of the various size groups as all stages
were found to feed upon both plant and animal matter.
However, slight preference to animal food was observed
in stages above 86 mm.

Monthly variatons in degree of fullness of guts (%)
of M. lar during 2008 are given in Table 2. Ofthe M. lar
examined throughout the study period, less than 3% had
empty stomachs and a high proportion (62%) had > 50%
full stomach. Full, ‘3/4 full’, ‘1/2 full’, stomachs were
taken as actively fed while ‘1/4 full’, ‘trace’, ‘empty’
stomachs were considered as poorly fed. The percentage
of actively fed prawns ranged from 43.48 to 77.7.

Feeding intensity in females and males of M. lar
recorded are presented in Table 3. Actively fed prawns
formed about 61.49% during the present study. The

Table 2. Monthly variation in degees of fullness of the guts (%)
in M. lar

Months  No. Degree of fullness of guts (%)
ied Empty Trace 1Afull 12full 3/4full Full
Jan-08 32 000 1875 2813 2500 0938 18.75

Feb 30 333 16.67 2333 2333  6.67 26.67
Mar 35 2.86 2857 1429 17.14 1429 22386
Apr 31 645 1290 2258 2258 1290  22.58
May 23 870 2609 21.74 1739 13.04 13.04
Jun 36 0.00 16.67 2778 1389 2500 16.67
Jul 27 0.00 0741 1481 11.11 2593  40.74
Aug 26 7.69 1538 3.85 11.54 2692 34.62
Sep 25 400 12.00 20.00 32.00 16.00 16.00
Oct 34 294 17.65 0882 2059 11.76  38.24
Nov 28 0.00 1429 1786 2857 1429  25.00
Dec.-08 21 0.00 1429 19.05 19.05 19.05 2857
Total 348 287 1695 18.68 20.11 16.09 2529

highest numbers of actively fed individuals (77.78%)
were observed in July 2008 while the lowest numbers
(43.48%) were seen in the month of May. Feeding
intensity was found to be more in females (66.47%) than

Table 3. Feeding intensity in females and males of M. lar from A&N Islands

Months No. Actively fed (%) Poorly fed (%) Combined (%)
examined Female Male Female Male Actively fed Poorly fed

Jan 32 57.65 48.62 42.35 51.38 53.13 46.87
Feb 30 55.33 58.01 44.67 41.99 56.67 43.33
Mar 35 56.40 52.17 43.60 47.83 54.29 4571
Apr 31 52.53 63.59 47.47 36.41 58.06 41.94
May 23 34.15 52.92 65.85 47.08 43.48 56.52
Jun 36 67.71 43.40 32.29 56.60 55.56 44 .44
Jul 27 93.20 62.35 6.80 37.65 77.78 22.22
Aug 26 81.62 64.53 18.38 35.47 73.08 26.92
Sep 25 80.20 47.80 19.80 52.20 64.00 36.00
Oct 34 74.52 66.65 25.48 33.35 70.59 29.41
Nov 28 78.73 56.98 21.27 43.02 67.86 32.14
Dec 21 68.23 65.11 31.77 34.89 66.67 33.33
Total 348 66.47 56.51 33.53 43.49 61.49 38.51
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in males (56.51%). The highest feeding intensity was
recorded in July in both sexes (93.2% for females and
62.35% for males).

Results of analysis of the stomach contents of M. lar
from the present study in general, agree with the reports
of Subrahmanyam (1975) for Palaemon styliferus,
Lee et al (1980) for Macrobrachium rosenbergii,
Murthy and Rajagopal (1990) for M. equidens, Roy and
Singh (1997) for M. choprai, Collins and Paggi (1998)
for Macrobrachium borelli and Sharma and Subba (2005)
for Macrobrachium lamarrei and Jimoh et al. (2011) for
M. vollenhovenii. All these reports including the results
of the present study indicate that palaemonid prawns are
omnivorous scavengers, feeding on a wide variety of
benthic organisms including different groups of algae,
zooplankton, parts of other plant and animal matter, large
quantities of organic detritus or amorphous mass, sand
and silt. Amorphous mass formed the dominant content
in the guts of all individuals irrespective of size, sex and
season. Large amounts of organic debris observed in the
gut content of prawns may be attributed to their bottom
feeding habit (Roy and Singh, 1997). Organic debris
perhaps complements when other ideal food items are
insufficient.

Although M. lar feeds on a wide variety of plant
matter, the species showed slight preference to animal
food. This habit could be related to the prawn’s high protein
requisite which needs to be raised to an optimal level for
better growth and feeding efficiency (Balazs ef al., 1973).
Similar observations have been reported in the other
species of freshwater prawns including Macrobrachium
carcinus (Lewis et al.,1966), M. rosenbergii (Costa and
Wanninayake, 1986), M. vollenhovenii (Bello-Olusoji
et al.,1995; 2006), M. vollenhovenii and Macrobrachium
macrobrachion (Bello-Olusoji et al.,2006). But in case
of many other species of Macrobrachium, plant matter
has been reported to be preferred over animal matter
(Murthy and Rajagopal, 1990; Roy and Singh, 1997,
Collins and Paggi, 1998; Sharma and Subba, 2005; Jimoh
et al., 2011). Non-selective opportunistic type of feeding
habit has been reported for M. vollenhovenii (Jimoh
etal., 2011) and M. macrobrachion in the Nigerian waters
(Bello-Olusoji et al., 2006). The presence of significant
amount of a variety of plant matter in the stomach content
of M. lar throughout the study period confirmed that these
may more often visit the upper water column to fulfill
their dietary requirements as in case of Metapenaeus
monoceros (Rao,1988) and Macrobrachium choprai
(Roy and Singh,1997).
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Owing to the complex nature and relatively large
quantity of amorphous mass among the food items, it
was difficult to ascertain the preferential food item of
this species. Although M. lar exhibited slight preference
to animal matter among the categorised groups, no
preference to any particular type of item among the
animal food was observed. The present study showed that
there were no marked differences between the food habits
of M. lar of various size groups as all size groups feed on a
wide variety of food items. It was however, observed that
the smaller individuals of both sexes consumed relatively
large amount of detritus which indicated that smaller size
groups are more of scavengers, while larger size groups
showing slight preference to animal foods appear to be
predators of slow moving benthic forms.

Acknowledgements

The authors are grateful to the Director, Central
Agricultural Research Institute, Port Blair, India for
providing the facilities to carry out the study.

References

Atkinson, J. M. 1997. Larval development of a freshwater
prawn, Macrobrachium lar (Decapoda, Palaemonidae),
reared in the laboratory. Crustaceana, 33(2): 119-132.

Balazs, G. H., Ross, E. and Brooks, C. C. 1973. Preliminary
studies on the preparation and feeding of crustacean diets.
Aquaculture, 2: 369-377.

Bello-Olusoji, O. A., Balogun, A. M., Fagbenro, O. A. and
Ugbaja, N. 1995. Food and feeding studies of the African
river prawn Macrobrachium vollenhovenii (Herklots,
1857). In: Lavens, P., Jasper, E. and Rowlantes, 1. (Eds.),
Larvi *95 Fish and shellfish symposium, 3 - 7 September,
Gent, Belgium, European Aquaculture Society Special
Publication No. 24, p. 425-427.

Bello-Olusoji, O. A., Bankole, M., Sheu, A. and Oyekanmi,
F. B. 2006. Availability, diet composition and feeding
behaviours of some commercially important Palaemonidae
prawns in fresh and brackishwater of Nigeria. J. Biol. Sci.,
6(1): 15-21.

Collins, P. A. and Paggi, J. C. 1998. Feeding ecology of
Macrobrachium borelli (Nobili) (Decapoda, Palaemonidae)
inthe flood valley oftheriver Parana, Argentina. Hydrobiol.,
362(1-3): 21-30.Costa, H. H. 1979. Result of the
Australian-Indian hydrobiological mission 1976 to the
Andaman Islands: Part-V: Taxonomy and ecology of the
Decapoda-Caridea. Ann. Natur. Hist. Mus. Wien., 86(B):
205-211.

Costa, H. H. and Wanninayake, T. B. 1986. Food, feeding of the
giant freshwater prawn Macrobrachium rosenbergii from



Food and feeding habits of Macrobrachium lar

natural habitat in Sri Lanka. In: Maclean, J. L., Dizon,
L. B. and Hostillos, L. V. (Eds.), Proceedings of the first
Asian fisheries forum, Asian Fisheries Society, Manila,
Philippines, p. 555-558.

Holthuis, L. B. 1950. The Decapoda of the Siboga Expedition,
Part X. The Palaemonidae collected by the Siboga and
Snellius expeditions, with remarks on other species,
Part I: Subfamily Palaemoninae, Siboga-Expeditie. Leiden,
39a (9):1-268.

Jimoh, A. A., Clarke, E. O., Whenu, O. O. and Adeoye, H. B.
2011. Food and feeding habits of the African river prawn
(Macrobrachium vollenhovenii, Herklots, 1857) in Epe
Lagoon, south-west Nigeria. Int. J. Fish. Aquacult., 3(1):
10-15.

Lee, P. G., Blake, N. J. and Rodrick, G. E. 1980. A quantitative
analysis of digestive enzymes for the freshwater prawn
Macrobrachium rosenbergii. Proc. World Maricult. Soc.,
11: 392-402.

Lewis, J. B., Ward, J. and Mclver, A. 1966. The breeding cycle,
growth and food of the freshwater shrimp Macrobrachium
carcinus (Linnaeus). Crustaceana, 10: 48-52.

Murthy, D. K. and Rajagopal, K. V. 1990. Food and feeding
habits of the freshwater prawn Macrobrachium equidens
(Dana). Indian J. Anim. Sci., 60(1): 118-122.

Natarajan, A. V. and Jhingran, V. G. 1961. Index of preponderance,
a method for grading the food elements in stomach analysis
of fishes. Indian J. Fish., 8(2): 54-59.

New, M. B. 2002. Farming freshwater prawns: A manual for
the culture of the giant river prawn (Macrobrachium
rosenbergii). FAO Fish. Tech. Paper, 428: 212 pp.

14.09.2011
23.05.2013

Date of Receipt
Date of Acceptance :

135

Pillay, T. V. R. 1952. A critique of the methods for study of food
of fishes. J. Zoo. Soc. India, 4: 185-200.

Pillay, T. V. R. 1953. Studies on the food, feeding habits and
alimentary tract of the grey mullet, Mugil tade Forskal.
Proc. Natn. Inst. Sci. India, 19(6): 777-827.

Rao, G. S. 1988. Studies on the feeding biology of Metapenaeus
monoceros (Fabricus) along the Kakinada coast. J. Mar:
Biol. Ass. India, 39(1 &2): 171-181.

Roy, D. and Singh, S. R. 1997. The food and feeding habits of
a freshwater prawn Macrobrachium choprai. Asian Fish.
Sci., 10: 51-63.

Sarangi, N., Soundararajan, R., Dam Roy, S., Beroi, P. and
Tripathy, S. K. 2001. Distribution of wild freshwater
prawn species Macrobrachium lar in streams of
Andaman- a glimpse of its culture possibility vis-a-vis
exploiting resource potential. Proceedings of the national
symposium on Biodiversity vis-a-vis resource exploitation;
introspection” Andaman Science Association, CARI, Port
Blair, Andaman and Nicobar Islands, India, p. 65-66.

Sharma, S. and Subba, B. R. 2005. General biology of freshwater
prawn, Macrobrachium lamarrei (H. Milne-Edwards) of
Biratnagar, Nepal. Our Nat., 3: 31-41.

Shree Prakash and Agarwal, G. P. 1989. A report on food and
feeding habit of Macrobrachium choprai. Indian J. Fish.,
36(3): 221-226.

Subrahmanyam, M. 1975. Notes on some aspects of the biology
of Palaemon styliferus Milne- Edwards from the Godavary
estuarine system. J. Bombay Nat. Hist. Soc., 72(3): 683-691.



