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Abstract: This study investigates the difference in the feeding habits between four types of dominant
mangrove assemblages species Sesarma brockii, S. plicatum, Neoepisesarma mederi and Nanosesarma
minutum by supplementing it with different leaves taken from different mangrove zonal regions. Important
factors regarding the feeding choice of the crabs were analysed and it was found that the calorific values of the
stomach contents were observed highest in N. minutum and lowest in N. mederi. Similarly assimilation
efficiency for mangrove leaves was highest in S. brockii and lowest in S. plicatum and assimilation efficiency
for Cyanodon dactylon (grass) was highest in N. mederi and lowest in S. brockii and S. plicatum. These
differences seem to be explained by the differences in food preferences between four sesarmid crabs which were
substantiated by the food materials identified in the foreguts in captive conditions.
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INTRODUCTION requirements, interactions with other organisms and for its

Sesarmid crabs are possibly one of the most dead leaves; into smaller particles and in this way make
important components of mangrove fauna because of these nutrients more readily available for other fauna to
their influence on nutrient cycling and forest structure by consume (e.g. Gastropods, crabs and other crustaceans).
feeding on litter fall. Little is known about the influence of If sesarmid crabs display selectivity for particular
selectivity on the role of crabs in mangrove forests and food items, such as leaves and propagules from certain
how this is affected by the availability of litter items. species of mangroves, this is likely to affect the quantity,
Crabs include filter feeders, detritus feeders, plant and type and nutritional value of mangrove litter that is
carrion feeders, scavengers and predators and many of recycled. Hence the present study was designed to
them use more than one method of feeding and various analyze the natural diet of a large population of sesarmid
sources of food [1]. These crabs are one of the most crabs namely, S. brockii, S. plicatum, N. mederi and N.
common and abundant faunal groups in mangrove forests minutum with respect to food procurement in a captive
[2, 3]. These crabs are important not only because of their condition. Food preferences, food quality and food items
burrowing activities, which can affect nutrient cycling and were examined on a comparative basis.
forest productivity but also their role as a link in the food
web in the mangrove ecosystem. In Pichavaram MATERIALS AND METHODS
mangrove, Tamil Nadu, India, the sesarmid crabs are
dominant, leading mostly herbivorous mode of life and This study was conducted in CAS in Marine biology,
play a vital role in the process of leaf degradation and Annamalai University, Parangipettai in the month of
thus in biogeochemical cycles [4, 5]. August to September of 2012. The four most abundant

Sesarmid crabs have an important role in retaining sesarmid crabs namely, S. brockii, S. plicatum, N. mederi,
nutrients within mangrove forests and reducing export to N. minutum in the dominant mangrove assemblages were
nearby coastal systems [6-9]. Knowledge of an animal’s collected from the mangroves of the Vellar estuarine
dietary habit is essential for studies of nutritional environment, located at Lat 11° 29’N; long 79° 46’E,

culture [10]. Crabs process a variety of food items, mainly
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Parangipettai in the South east coast of India. Care was Food Type: The mangrove species overlap in distribution
taken that all the experimental animals were of the same with  the  four  crab  species  to  various  extents.  Hence,
size indifferent of the sexes. All crabs were placed in in the natural environment, the chance  of  an  encounter
separate containers as soon as possible upon return to of the leaves of these mangrove species of the four
the laboratory, to reduce stress and injury, in particularly species  is  realistic  and  in  most  cases  relatively  high.
among aggressive competing males. In this study, the two mangrove species were fed to the

Leaves Used: The leaves of Avicennia officinalis and were analyzed by carefully dissecting the animal’s
Cyanodon dactylon used in the experiments were taken foregut.
from the mangrove zone and neritic zone in the four
assemblages inhabited by the crabs. Leaf conditions Calorific  Values  of  Stomach  Contents:   Calorific
included fresh (green leaves), senescent (yellow leaves) values of the stomach contents were calculated. Dried
and decayed (brown leaves). Fresh and senescent leaves stomach contents and crab bodies used to calculate
were collected directly from trees. Decayed leaves were stomach  content  were  preserved  in  desiccators  for
prepared by collecting senescent leaves from trees and later calorific determination. Aliquots of ground bodies
leaving these to decompose for fifteen days. This is done and samples of the stomach contents were weighed to 0.1
in order to imitate the natural conditions to find out the mg and the energy equivalents in calories were
choice of feed that the four different crabs have in a determined by a Digital Calorimeter.
captive condition. 

Stomach Analysis: A total of ten individuals in each separate  boxes  in  a  compartmental  incubator  set at
sample was taken. Stomach content analysis using a 25°C.  Feces  were  collected  every  day  at  a  fixed  time
binocular microscope was done in the laboratory. The and the inside of the boxes was cleaned off any traces of
stomach was carefully dissected from the crab’s body and feces  on  the  surfaces using  a  moistened  paper  towel.
its content was washed into a Petri dish with 70% alcohol. The crabs were starved until no more feces were produced
The quantity of ingested food was estimated. The [13].
stomach was then dissected and the nature of the diet
was examined using the percentage occurrence method as RESULTS
described by Williams [11]. This method, widely used in
diet studies of fish and crabs, gives a measure for the Quantitative Stomach Index: Feeding activity started after
regularity with which food has been taken up in the 5 days of acclimatization. It is also clear from Figure 1 that
sample or population and it is specifically recommended the quantitative stomach content index (QSI) was highest
when different food items contribute to the diet. in  S.  brockii  followed  by N. mederi and S. plicatum.

For gut content analysis, 10 individuals of each crab The QSI was found lowest in N. minutum.
species that were laboratory fed leaving to its choice of
the different leaves supplemented were used. All the Food  Type:  All the  10  individuals  had  full  foreguts,
contents of the stomach and rectum were removed and while   three    species    ate   mostly    mangrove   leaves
stirred with distilled water at 1:2 volumes in a Petri dish. (A. officinalis) and only N. mederi preferred grass
The samples were then smeared on a microscopic slide (Canadian dactylon) however it had some mangrove
and five random samples were observed at 100 X and 400 leaves also. These mangrove leaves were the most
X magnifications for large and small organisms [12]. The common in the stomach content of all these species, but
contribution of each food item from the total diet is the Cyanodon dactylon is probably the main food
expressed in terms of percentage of the visual field material of N. mederi.
occupied by the different categories recorded. The
categories used in classifying the stomach and rectal Calorific  Values  of  Stomach  Contents:  A  summary  of
contents were plant material, sand, silt, microalgae, fungal the results on calorific values of food materials in the
material, macro algae, crustacean debris, unidentified foregut is shown in Figure 2. Calorific values for stomach
debris and filamentous algae. Fecal material in the hindgut contents  were   highest  in  N.  minutum  and  lowest  in
region was also analyzed and categorized. N. mederi.

four crab species and the choice of leaves by the crabs

Assimilation   Efficiency:   Crabs   were   placed in
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Fig. 1: Quantitative stomach index of the four sesarmid Fig. 4: Amount of mangroves (A. officinalis) defecated
crabs. by four Sesarmid crabs.

Fig. 2: Energy content of stomach content of some Fig. 5: Amount of Cyanodon dactylon eaten by four
Sesarmid crabs. Sesarmid crabs.

Fig. 3: Amount of mangrove leaves (A. officinalis) eaten Sesarmid crabs
by four Sesarmid crabs.

Assimilation Efficiency: N. minutum ingested 0.03g/d of dactylon against 0.197g/d mangrove leaves (Figs 3-6).
C. dactylon substrate against 0.73g/d mangrove leaves. Thus it is clear that assimilation efficiency for mangrove
About 0.007g/d and 0.78g/d of the  C.  dactylon  and leaves was highest in S. brockii and lowest in S. plicatum
mangrove     leaves    were    ingested    respectively   by similarly assimilation efficiency of C. dactylon was
S. brockii. The assimilation efficiency of N. mederi for highest in N. mederi and lowest in S. brockii followed by
grass and mangrove  leaves  was  0.367g/d   and   0.347g/d S. plicatum.

Fig. 6: Comparison of assimilation of food content in

respectively. Similarly S. plicatum ingested 0.007g /d of C.
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These results seem to suggest that S. brockii, N. been enhanced. Crabs usually cut C. dactylon (grass) into
mederi, N. minutum and S. plicatum have different defined cylindrical pieces before taking them to the
nutritional demands and food processing. The difference mouth. An alternative explanation is that grinding of the
in the calorific values of the stomach contents indicates C. dactylon might have produced too much aroma which
selective feeding by these crabs. The possibility that S. reduced their consumption rate.
brockii and N. mederi are more selective and specialized The present observations showed that feeding rates
feeders are hence proved. are higher in S. brockii for A. officinalis leaves and N.

DISCUSSION show that both species had higher assimilation

In  this  study,  the  stomach  content analysis of however, should be interpreted with caution due to the
these  captivated  mangrove  crabs  showed  that inherent shortcomings of the methods - the handling of
mangrove  plant  material  (A.  officinalis)  comprised a food items by crabs in nature and in the laboratory could
larger proportion than other materials. Of these foregut greatly vary, the digestion of food by starving crabs
contents, Cyanodon dactylon was found more in the could differ from the digestive process in nature and low
stomach of N. mederi. Hill [13] found that about 65 % of food availability in the field could affect the results.
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