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Abstract

The occurrence and diversity of epibionts on pneumatophore and an
artificial substratum were evaluated simultaneously for 120 days at the
Ayiramthengu mangrove area of the Kerala coast. A total of 46 genera
were recorded, including ciliates, flagellates, algae, diatoms, rotifers,
nematodes and copepods. Among these forms, 14 genera were specific
to the pneumatophore whereas, ten genera were confined to the
artificial substratum. The major groups recorded in terms of diversity
and abundance were diatoms belonging to 21 genera. Cocconeis,
Pleurosigma, Navicula, Nitzschia, Gyrosigma, Biddulphia, Cymbella and
Melosira were the common genus recorded from both the substrate.
Coscinodiscus,  Cyclotella, Campylodiscus, Bacillaria, Diploneis,
Licmophora, Striatella and Amphora were recorded only from
pneumatophores, whereas Cyclostephanus, Puncticulata, Pinnularia,
Lindavia, Encyonapsis were found only on the artificial substratum. The
ciliates and rotifers also showed a similar type of substrate specificity.
Outofthetotal 11 Ciliates, Vorticella, Pyxicola, Vaginicola, Zoothamnium,
Thuricola and Cothurnia were common and found on both substrata.
The ciliates Stentor, Epistylis and Tetrahymina were recorded only from
pneumatophores while Frontonia and Ephelota were found on the
artificial substratum. In general, the density of epibionts on
pneumatophore varied from 65 to 615 no./cm? while the density of
epibionts on artificial substratum ranged from 25 to 805 no./ cm?. The
Shannon diversity index, species richness and evenness varied from
2.018 10 2.077, 0.141 t0 0.125 and 0.940 to 0.997, respectively and
the values were always higher on pneumatophore than on the artificial
substratum. It was duly evident that the most dominant genera were
Vorticella followed by Cocconeis, Pleurosigma and Navicula. The study
revealed substratum preference of the epibionts.

Keywords: Epibionts, pneumatophore, artificial substratum, substratum
preference, mangrove

Introduction

Mangrove wetlands are the most productive ecosystem and
diverse groups of organisms inhabit that area. Mangrove
wetlands along the tropical estuaries are intended as intertidal
and ecotones of marine and freshwater biological communities
which have a major role in the biochemical process, and nutrient
cycling (Alongi, 2009; Vishal et al., 2015). Ayiramthengu,
bordering the Kayamkulam estuary, is one of the richest habitats
of naturally growing mangroves. Wetlands provide habitats for
diverse aquatic flora and fauna. The roots, leaves, and litters of
mangrove trees form an important habitat for many mangrove
epibiont species. The mangrove substratum supports a variety
of epibenthic, infaunal and meiofaunal invertebrates. Most of
the organisms in mangroves possess interaction with other
species for survival, and this interaction may be temporary or
last for their entire lifetime.

An epibiont is, by definition, harmless to its host and in this
sense, the interaction between the two organisms can be
considered natural or commensal. Wahl (1989) opined that
more intense water flow with greater nutritional supply also
enhances the dispersion of epibionts. The organism on which the
epibiont settled was referred to as a basibiont, which provides
the attachment surface and is generally larger than the epibiont
(Gregorio Fernandez, 2013). This phenomenon is very common
in the aquatic ecosystem, where very few hard substrates was
available for sessile organisms (Wahl, 1989; Gill and Tomilinson,
1997). Epibionts are organisms that colonize and grow on
any living, non-living solid or exposed surface of the aquatic
ecosystem. They are a good source of fish culture and also act as
a good indicator of pollution. Studies made in several geographic
regions have reported that pneumatophores are encrusted with
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epibionts (Sasekumar, 1994). Therefore, the present compared
the occurrence of epibionts on pneumatophores of Avicennia
sp. and an artificial substratum in the mangrove ecosystem of
Ayiramthengu, Kerala.

Material and methods
Study area

The study area was Ayiramthengu Mangrove (latitude 9 62'to
9 8'N: 76 28'to 76 29'E), which is situated about six km
west of Ochira town and the bank of Kayamkulam estuary, a
narrow stretch of the tropical backwater on the west coast of
Peninsular India. For sampling, a total of 10 stations, located
almost 50 m apart were fixed in the mangrove area where
pneumatophores are found (Fig. 1). Some of the selected
areas have an influx of water into the mangrove. In this area,
the pneumatophores are always inundated with water. Some
other stations are comparatively marshy and sandy. In areas,
the pneumatophores are fully bathed only during high tide.
Two sites were selected for the collection of epibionts using
artificial substratum (Fig. 1). The station selected were having
different ecological statuses.

Fig. 1. Ayiramthengu mangrove ecosystem showing sites selected
for the collection of epibionts from artificial substratum (red) and
Pneumatophores (grey)

Sample collection and analysis

The two wooden frames with glass slides were immersed in
water (Fig. 2a). Sampling was made to collect epibionts from
pneumatophores and the artificial substratum. Samples were
collected every fortnight by scraping one cm? patch of moist
film on both lateral sides of the glass slides. Scrap the moist
sample from the artificial substratum and pneumatophore (Fig.
2b) and preserved it in a sterile bottle containing 5 ml of 3%
formalin. Collections were done from May to August 2017.
Identification of organisms was done by using Lynn (2008) and
then the enumeration of organisms was made by taking one ml
sample to a Sedgewick Rafter counting chamber for counting.
Species Richness, Evenness, Simpson index and Shannon-
Wiener index were analysed using the software application
PAST (version: 2.17).

: : N T s ;
Fig. 2. (a) Artificial substratum and (b) pneumatophore used for the
collection
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Results
Species composition and density

A total of 46 genera were recorded, which included ciliates,
flagellates, algae, diatoms, rotifers, nematodes and copepods
from both substrata (Table 1). Among these, 14 genera were
found to be specific to the pneumatophore, whereas 10 genera
were confined only to the artificial substratum (Fig. 3) the
major group recorded in terms of diversity and abundance
was diatom which belongs to twenty-one genera. Eight genera
were found to be specific to pneumatophore and five genera
were exclusively found on the artificial substratum. But eight
genera were common on both substrata. Out of the total eleven
Ciliates, six genera were found on both substrata. three ciliates
were only recorded from pneumatophore and two ciliates were
recorded on the artificial substratum.

Epibiotic communities in mangroves

The maximum abundance of organisms was on pneumatophores
(Fig. 4). Diatoms and ciliates showed maximum density in
pneumatophores and artificial substratum, respectively while
flagellates and algae recorded the minimum density on
pneumatophore and artificial substratum, respectively. The most
dominant genera from both substrata were Vorticella followed
by Cocconeis, Gyrosigma, Pleurosigma, Nitzschia and Navicula.
The least dominant genera of ciliate on pneumatophore was
Tetrahymena and in artificial substratum was Ephelota. The
minimum density of epibionts was recorded from pneumatophore
in June at station 7 (65 no./cm) and the maximum density was
recorded in August at station 6 (615 no./cm?). The samples
from pneumatophores of stations 1, 2, 6, 9 and 10 showed the
maximum occurrence of epibionts compared to other stations. In
pneumatophore, the most dominant group was diatom and the
least density was for flagellates. Among diatoms, Navicula was
the most frequently recorded species and the least was Amphora
and Striatella on pneumatophore. In the case of ciliata, Vorticella

Table 1. Occurrence and distribution of epibionts on Pneumatophores and artificial substratum at Station 1 to 10 from May to August 2017

Generic name

Stations /Samples

1 2 3 4 5 6 7 8 9 10
Ciliata P S P S p S P S p S p S P S p S P S P S
Vorticella + o+ + + o+ + + o+ 4+ + o+ 4+ + o+ 4+ + o+ 4+ + +
Vaginicola + o+ + + o+ + + o+ + o+ + + 4+ 4+ + + o+ + +
Pyxicola + o+ o+ 4+ 4+ o+ + + +  + 4+ 4+ o+ + o+ o+ o+ +
Zoothamnium + + + + + 4+ + + + + 4+ + + + + 4+ o+ o+ o+ o+
Stentor + + + + + + + + + +
Epistylis + + + + + + + + n
Cothurnia + + + 4+ 4+ + + + 4+ 4+ + + + 4+ 4+ o+ o+ o+ 4+ 4+
Tetrahymena + + + + + + +
Thuricola + o+ + + + + + + o+ + + + + + o+ +
Frontonia + + + + + + + + + +
Ephelota + + + + +
Flagellata
Acineta + + + + + + + + + + + + + + + + + + +
Peranema + + + + + + + + + +
Algae
Chroococcus + + + + + + + + +
Oscillatoria + o+ o+ o+ + + + + 4+ 4+ o+ + 4+ 4+ O+ + o+ 4+
Diatoms
Cocconeis + + + + 4+ o+ o+ + + + o+ 4+ + + + o+ 4+ 4+
Pleurosigma + + + + + + + + + + + + + + + + + + + +
Gyrosigma + + + + o+ 4+ 4+ + + + o+ 4+ + + + o+ 4+ 4+
Amphora + + + + + + +
Biddulphia + + + + + + + + + + + + + + + + + + +
Coscinodiscus + + + + + + + + + +
© Marine Biological Assodiation of India 69



Annie Koshy et al.
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Fig. 3. Pictures showing ciliates, flagellates, diatoms

was the frequent genera observed from pneumatophores. On
artificial substratum, the first five samples from station one
always showed the highest colonization than other samples of
station 2. The most dominant and frequently recorded genera
were Vorticella followed by Navicula, Pleurosigma, Nitzschia
and Pinnularia of group diatom. The rotifer, Philodina genus
showed high density.

Species diversity indices

The dominance index and species diversity values of organisms
are given in (Fig. 5). Shannon diversity index varied between
2.02-2.08 in pneumatophore and 1.73-2.02 in the artificial
substratum. Dominance index value on pneumatophore ranged
from 0.12 -0.14 and on artificial substratum, it was between
0.14-0.19. So the dominance of organisms on the artificial
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Fig. 4. Population density of epibionts (no./cm?) on pneumatophore and artificial substratum from May to August 2017
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Fig. 5. Dominance index of artificial substratum and pneumatophore

substratum is slightly higher than the root due to the expansion
of the open surface area.

Discussion

The comparative analysis of the epibiotic community of
pneumatophore and artificial substratum revealed that
pneumatophore was more highly distributed with diatom
community than ciliates. But on artificial substratum the most
abundant group was ciliates. The maximum density of organisms
was found on the pneumatophores. The tidal inundation process
occurring around pneumatophores duly reflected and favoured
the maximum abundance of diatoms. According to Mithavkar
and Anil (2006), the diatom abundance was lowest during
monsoon and highest during post-monsoon. Murughanatham
and Gopalakrishnan (2012), reported that the number and
density of the diatom population might vary due to various
physicochemical and biological factors. Pneumatophores of
stations 1, 2, 6, 9 and 10 were found to be dominated by the
algal filament. These algal filaments provide a substratum for
the attachment of epibionts. According to Telford et al. (2006)
and Proches and David (2002), Bacillariophyceae communities
showed optimal variation in diversity and species composition
that cannot be driven alone by local environmental conditions
and determined by habitat availability. Diatoms associated with
pneumatophores form an attractive food item for molluscs and
crustaceans (Snoeiji, 1989).

The increase in the density of diatoms like Navicula and Nitzschia
during the collection of the first two months and its diminishing

trend in the other study period may be due owing to the density-
dependent factor interaction among the different groups of
the epibionts. Admiraal and Jong (1984) reported the species
interactions in the form of predation among the epibiont group. In
the present study, the density of rotifers increased during July and
August while the density of diatoms declined. Rotifers are mostly
free-living organisms and are found attached to all substrates.
They comprise an integral link in the aquatic food chain and are
valuable bio-indicators to detect water quality (Sharma, 1991;
Molly, 2006). Molly (2009), reported that the higher density of
rotifers in an ecosystem is highly productive, supporting fish and
shrimp culture and opined that salinity influences the abundance of
rotifers. Nair et al. (1971) and Gopakumar (1998) also emphasized
that salinity favours the rotifer community.

Maximum colonization occurred for ciliates such as Vorticella,
Zoothamnium, Thuricola and Pyxicola in the order of their
abundance on an artificial substratum. Ciliated protozoa were
present in most water bodies (Pinheiro et al., 2007). They form
the most successful heterotrophic group that responds very
quickly to changes in environmental conditions (Roberts et al.,
1996). According to Chitra and Sunil (2015), the mangrove prop
roots and litter were highly colonized by ciliates and flagellates.
Roots showed the maximum density of organisms. The density
of ciliates on pneumatophores varied in different stations.
This variation may be due to the increased organic particles,
predation and other environmental conditions prevailing in
each station (Kim et al., 2003).

The coexistence and interaction of major epibiont groups such
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as diatoms, ciliates, flagellates, rotifers, algae, nematodes and
copepods on both substrata in the Ayiramthengu mangrove
region were duly evident, based on field study and analysis
of samples. Among dominant epibiont forms, the prolonged
occurrence of diatoms genera like Cocconeis, Pleurosigma,
Gyrosigma, Biddulphia, Navicula and Nitzschia while Vorticella,
Pyxicola and Vaginicola represent coexistence and interactions
among taxa. Interspecific interactions of organisms after the
colonization of artificial substratum from the mangrove habitat
was reported earlier (Mumby et al., 2004, Barbour et al., 2010).
The community structure developed around the pneumatophores
and its composition and abundance seem to be influenced
by tidal rhythm, the depth of the water column above the
benthic substratum. On the other hand, on artificial substratum
after colonization and building of the epibiont community
never showed an increasing trend in population and attained
maximum density. This may be due to the effect of predation
among the group of epibionts and which has been reported by
several workers (Beers, 1933; Brown and Austin, 1973; Barbour
et al., 2010). The study also revealed that population density
and species diversity of epibionts showed not many variations
in the two entirely different substrata, while certain epibiont
genera showed substratum preference. It can be concluded that
the epibiont community prevailing in mangrove areas as in the
present study has a tremendous role to play in promoting the
trophic status, thereby improving the stability of the ecosystem
and this crucial role in fisheries point of view concerning feeding
and breeding aspects being highly significant. Moreover, the
epibiont colonization and subsequent building in artificial
substrata are commendable. The selection of proper artificial
substrata and keeping them permanently in the ecosystem for a
prolonged period is recommended to increase fishing productivity
in the protected Ayiramthengu mangrove region or elsewhere
in the aquaculture system associated with mangrove waters.
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