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ABSTRACT

Epiphytic diatoms exhibit the least movement and are 
thus more likely to reflect long term environmental 
conditions for the particular area from which they 
are collected. Hence, could be used as environmental 
indicators more effectively than other conventional 
bio-indicators. In view of the above diatom commu-
nities epiphytic on dominant seaweeds were studied 
at Malvan District, Sindhudurg, Maharashtra. Benthic 
diatom community is dominated by entirely different 
genera such as Rhizosolenia, Navicula, Nitzschia, 
Licmophora, Climacosphenia, Mastogloia, Amphora  
and Melosira. In present study Rhizosolenia curvata 
was observed to be the most dominant epiphytic 
species. It was observed that epiphytic diatom species 
have a preference for host and different intertidal 
zones. This encouraged systematic studies of host 
and zone specificities of epiphytic diatoms.
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INTRODUCTION

Epiphytic diatoms are of special interest to the 
phycologist because of their attachment to a living 
substrate and the possibility of biological interactions  
occurring between epiphytes and their host. Most 
of the work done with epiphytic diatoms in marine 
waters has been restricted to fresh water macrophytes 
and seagrasses from brakish waters (Sullivan 1982). 
The seaweeds and their associated communities form 
complex and highly dynamic ecosystems, consisting 
of a diverse range of organisms (Holmstrom et al. 
2002). Diatoms are the integral part of the physical 
environment of seaweeds and most diverse group 
among the primary colonizers such as bacteria and 
fungi, on algal surfaces (Hold et al. 2001, Lam et 
al. 2008). This assemblage is the base of most food 
webs in the littoral habitat and a source of dissolved 
and particulate organic matter to the water. Although  
attached algal assemblages are often the dominant 
producers in shallow intertidal systems, little is known 
about their geographical distributions, population 
dynamics and microhabitat utilization.

Moreover, epiphytic diatoms exhibit the least 
movement and are thus more likely to reflect long 
term environmental conditions for the particular area 
from which they are collected. Hence, could be used 
as environmental indicators more effectively than 
other conventional bio-indicators. In view of the 
above diatom communities epiphytic on dominant 
seaweeds were studied at Malvan District, Sind-
hudurg, Maharashtra, for period of one year during 
2016-2017. Seaweed species were selected based on 
their dominance and frequency of occurrence.
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Total 48 seaweed species (14 chlorophyceae, 14 
phaeophyceae and 20 rhodophyceae) were recorded 
from Malvan during the study period. Based on these 
observations nine most dominant seaweeds were se-
lected to study epiphytic diatom flora on them. Three 
Chlorophyta species (viz. Ulva fasciata, Chaetomor-
pha media and Caulerpa peltata), three Phaeophyta 
species (viz. Padina gymnospora, Dictyota dichotoma 
and Sargassumilici folium), three Rhodophyta species 
(viz. Gracilaria corticata, Hypnea cervicornis and 
Jania adherense) were selected for study.

MATERIALS  AND  mETHODS

Description of study area

The study location was selected along the Central 
West Coast of India. Malvan (160 03’ N 730 27’ E) 
represents a formation of rocky intertidal coast  with 
no obvious sources for pollution and hence the near 
shore waters remain relatively clear. This location has 

Fig. 1. Map showing study area location.

large rocky cliffs, moderate intertidal expanse and 
numerous tidal pools which form the best suitable 
habitat for algal growth.

Sampling

Seaweed samples were collected monthly at selected 
stations (Fig. 1) during November 2016 –May 2017. 
Thalli of selected seaweeds along with hold fasts 
were  collected from rocky shores and tide pools in 
mid intertidal zones, gently transferred in polythene 
bags so as to minimize the loss of epiphytes and were 
immediately stored at ~ 0 – 40C.

Isolation and identification of diatoms

Epiphytic diatoms on seaweeds were isolated by 
adopting and slightly modifying the HCl digestion 
methods described for aquatic angiosperms (Sham-
sudin and Sleigh 1995, Tanaka 1986). Thalli collected 
for identification were weighed and added to 1.5% 
HCl at 300 C and rotated on shaker at 120 rpm for 
20 minutes. Isolated epiphytes suspended in HCl 
solutions were then centrifuged at 4000 rpm for 15 
minutes. Supernatants were discarded and pellets 
were re-suspended in 47 mm GFF filtered seawater. 
This procedure was repeated until most of the adhered 
diatoms were removed from the thalli. The final vol-
ume was adjusted to 100 ml with acidified formalin 
(Tomas 1997).

Cell counts were made using 1 ml of preserved 
samples, and 700 – 900 cells were counted from each 
sample. Total abundance was estimated as No. X 
105 kg-1 wet weight of thallus. Diatom samples were 
identified as described by Desikachary et al. (1987), 
Tomas (1997).

RESULTS

Total 31 species of diatoms were found to be epiphytic 
on Ulva fasciata during entire study period. Masto-
gloia fimbriata was observed to be most dominant 
diatom species on U. fasciata, with average percent-
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Fig. 2.  Percentage composition of dominant epiphytic diatom genera on seaweeds.

age occurrence of 14.09% (Fig. 2). Other dominant 
diatom species was Navicula halophila (Avg 8.38%). 
Total cell count of diatoms  was found to be in the 
range of 3.82 × 105 to 0.72 × 105 cells/kg of wet weight 
of thallus (Fig. 3).

Overall 40 species of diatoms were found to be 
epiphytic on Chaetomorpha media. Navicula haloph-

ila was observed to be most dominant diatom species 
on C. media, with average percentage occurrence of 
11.00%. Total cell count of diatoms was found to be 
in the range of 5.88 × 105 to 1.59 × 105 cells/kg of 
wet  weight of thallus (Fig. 3).

Fourty one species of diatoms were found to be 
epiphytic on Caulerpa peltata. Rhizosolenia curvata 

Fig. 3. Total abundance of epiphytic diatoms on Chlorophyta seaweeds.
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Fig. 4.  Total abundance of epiphytic diatoms on Phaeophyta seaweeds.

was observed to be most dominant diatom species on  
C. peltata, with average percentage occurrence of 
26.35% throughout the year. Other dominant diatom 
species were Licmophora abbreviata (Avg 3.02%) 
and Grammatophora marina (Avg 3.28%). Total 
cell count of diatoms was found to be in the range 
of 10.68 × 105 to 1.2 × 105 cells/kg of wet weight of 
thallus (Fig. 3).

Thirty nine species of diatoms were found to 
be epiphytic on P. gymnospora. Total cell count of 
diatoms was found to be in the range of 9.04 × 105 
to 2.36 ×105 cells/kg of wet weight of thallus (Figs. 
4 and 5). Rhizosolenia curvata was observed to be 
most dominant diatom species on P. gymnospora, with 

average percentage occurrence of 22.86% throughout 
the year.

Fifty six species of diatoms were found to be 
epiphytic on D. dichotoma during entire study peri-
od. Total cell count of diatoms did not show much 
variation and it was found to be in the range 0f 4.42 
×105 to 6.84 × 105 cells/kg of wet weight of thallus. 
All seaweeds in lower intertidal and subtidal zone 
showed dominance of Rhizosolenia curvata as ep-
iphytic diatom.

DISCUSSION

Epiphytic microalgae contribute significantly to 

Fig. 5. Total abundance of epiphytic diatoms on Rhodophyta seaweeds.
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overall primary production in coastal areas (Stowe 
and Gosselink 1985, Pinckney and Zingmark 1991). 
Epiphytes in marine coastal area are found primarily 
attached to seaweeds and are comprised of eukaryotic 
microalgae and macroalgae, diatoms, cyanobacteria 
and heterotrophic bacteria (Currin and Paerl 1998). 
Among these, epiphytic diatom community has been 
less studied than other primary producers in marine 
environment e.g. phytoplankton, micro phyto benthos 
and seaweeds , but is recognized as an important 
structural and functional component of coastal eco-
systems (Sullivan and Currin 2000).

As in most of the intertidal environments benthic 
diatoms are a significant component of the microal-
gae communities and are responsible for sediment 
stabilization and avoiding desiccation (Cahoon and 
Safir 2002). Benthic diatoms are present on almost 
all stable  substrata (Lowe and Laliberte 1996) for 
example, rocks (epilithic), sand (epipsammic),woody 
debris (epidendric), sediment (epipelic) and aquatic 
vegetation (epiphytic). Hence, benthic diatoms are 
considered as major source of epiphytes on seaweeds.

Diatom communities at West Coast of India 
exhibited significant variations in benthic and plank-
tonic  assemblages (DeCosta and Anil 2010). Cosci-
nodiscus, Cyclotella, Thalassiosira, Thalassionema, 
Triceratium, Pleurosigma, Skeletonema, Chaetoceras  
and Surirella are dominantly occurring planktonic 
diatom genera along West Coast of India. Benthic 
diatom community is dominated by entirely different 
genera such as Rhizosolenia, Navicula, Nitzschia, 
Licmophora, Climacosphenia, Mastogloia, Amphora 
and Melosira.

In present study Rhizosolenia curvata was ob-
served to be the most dominant epiphytic species at 
Malvan. However, its distribution was principally 
detected in mid and lower intertidal zones. Host 
seaweeds like Padina, Hypnea, Dictyota and Jania,  
holded Rhizosolenia curvata as dominant epiphyte. 
Genera like Navicula, Nitzschia and Licmophora 
were also dominant on seaweeds from mid intertidal 
zone. Other genera like Grammatophora, Caloneis, 
Diploneis and Amphora were commonly observed. 
Few genera like Cocconeis, Mastogloia, Climaco-
sphenia and Synedra exhibited seasonal dominance 

over few hosts.

It was observed that epiphytic diatom species 
prefer tranquil conditions to get attached with host. 
Maximum epiphytic diversity was observed on hosts  
like Caulerpa, Hypnea and Dictyota which grow in 
tide  pools. Even total epiphytic cell count was  con-
siderably higher on these hosts. Host species such as  
Ulva and Chaetomorpha from upper intertidal zone 
demonstrated dominance of Navicula, Mastogloia, 
Melosira and Cocconeis genera. However, Ulva 
and  Chaetomorpha showed less epiphytic richness 
as well as low cell count. This could be attributed 
to prolonged exposure as these seaweeds occur in 
upper intertidal zone. Due to less sub-mergence of 
upper intertidal zone, abundance of benthic diatoms 
could be less. Hence, number of benthic diatoms 
attaching to Ulva and Chaetomorpha as epiphytes 
was observed to be low.

Host seaweeds like Sargassum, Gracilaria and 
Jania mainly occur in lower intertidal zone where 
nature of water is relatively turbulent. richness and  
abundance of epiphytes was relatively less on these 
hosts as that of hosts from tide pools. Mastogloia, 
Navicula, Diatoma and Plagiogramma were domi-
nant epiphytic diatoms on Sargassum. Gracilaria and 
Jania showed dominance of Rhizosolenia curvata. It 
was observed that diatom species have a preference 
for host and different intertidal zones. This encour-
aged systematic studies of host and zone specificities 
of epiphytic diatoms.
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