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Review
In marine world, estuarine and coastal ecosystems are 

dynamic environment as these are the cradle grounds for 
phytoplankton growth because they receive constant supply 
of nutrients from rivers and other land based discharges [1]. 
In the nutrient stoichiometry, nitrogen (N) and phosphorous 
(P), commonly referred to limiting nutrients [2,3] promote 
the phytoplankton growth [4,5]. Besides the availability of 
nutrients, the physical factors such as flushing rate, salinity and 
turbidity also largely influence the distribution and abundance 
of plankton communities in the estuaries [6-8]. 

However, in estuarine environments, combinations of 
high nutrient inputs and low saline conditions intensify the 
biological productivity (primary and secondary) because of 
their preference to a variety of planktonic organisms (marine, 
brackish and fresh water) at low salinity. Therefore, the 
estuaries are always considered as biologically active zones 
[9,10]. Estuarine ecosystems exhibit different types of trophic 
relationship within planktonic community [10-12]. Plankton is 
a group of autotrophic and heterotrophic drifting organisms in 
aquatic environments that are the base of food chain in these 
environments. Included in this group are bacterioplankton, 
phytoplankton and zooplankton. The abundance and distribution 
of plankton communities are depend on nutrient concentrations, 
chemical and physical conditions of water, and the abundance of 
other plankton. 

Their abundance varies horizontally, vertically and 
seasonally. In one trophic level, above the prokaryotes, 
these are the free-living protists, mainly formed by diatoms, 
dinoflagellates and protozoa, which are responsible for primary 
production. Protozoa, especially ciliates and flagellates, are also 
able to participate in the bacterial consortia, stimulating the 
bacterial activity and also being the link among the base and 
the other trophic levels. This biotic interaction occurs through  

 
the characteristics of predation, foraging and dispersal ability 
presented by ciliates and flagellates [13].

 Traditionally, it has been hypothesized that the diatoms are 
the major contributors to the primary production in coastal and 
estuarine waters, which subsequently get transferred to fish 
through meso- and macrozooplankton. Conversely, recent studies 
on size-fractionated plankton communities have questioned this 
view, often linking the significance of microzooplankton as the 
key consumers of phytoplankton in the coastal waters [14,15] 
because of their higher mass-specific physiological rates. In 
many cases, when both the relative abundance and grazing rates 
of copepods and microzooplankton are compared, the growth 
and grazing of copepods (mesozooplankton) are inadequate 
compared to those of microzooplankton [16].

In marine food chain, the size structure of planktonic 
community mainly regulates the prey-predator interactions and 
the rate of biological processes [17,18]. Cell size of phytoplankton 
is an important factor as it changes with the environmental 
settings, reflecting the pathways of carbon cycling in the pelagic 
food chain [19,20]. In general, larger-sized phytoplankton are 
capable of exporting organic matter to the higher trophic levels 
through a short classical food chain, whereas the small-sized 
phytoplankton are grazed within complex microbial food webs 
(marine microbial loop) that favor the recycling of organic 
matter [21]. Many studies have confirmed that small sized 
phytoplankton is an important link of the plankton community. 
Although their relative contribution to the total community 
varies with the abundance of larger-sized phytoplankton [22,23]. 

Generally, nutrient enrichment favors the growth of larger 
phytoplankton while the community composition and abundance 
of small phytoplankton (pico and nano) are mainly controlled 
by microzooplankton (cilites and flagellates) grazing [24,25]. 
Indian coastal and estuarine waters are highly productive with 
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rich biodiversity of flora and fauna. As many as 25 estuarine 
systems along its 7500km coastline [26]. Of which those heavily 
influenced by the southwest monsoon (June-September) rainfall 
are referred to as monsoonal estuaries [27]. Interestingly in the 
tropics, the Bay of Bengal and Arabian Sea, this has different 
kinds of physical, chemical and biological characteristics 
features and supporting variety of flora and fauna.

 Over the years, researchers have identified more than 200 
diatoms and 90 species of dinoflagellates. A total of 102 species of 
diatoms belonging to 17 families are known along the east coast 
and these numbers are relatively higher along the west coast, 
with 148 species in 22 families [28]. Their compilation suggests 
that the number of pinnate diatoms in the world’s oceans could 
range from 500 to 784 and that of centric diatoms from 865 
to 999. It has been determined that more than 25% of diatom 
species live in Indian waters. The diversity of dinoflagellate 
species in the east coast estuaries is relatively small (15 species 
in 7 families) compared to the west coast estuaries (76 species 
from 10 families). The number of estimated dinoflagellate species 
in the marine environment varies from 1,000-2,000. Copepods 
are the most widely studied group of marine zooplankton. 

Approximately 210 families and 2,280 genera are described, 
and there are more than 14,000 species throughout the world. Out 
of which, as many as 1,925 copepod species have been recorded 
in Indian waters. A total of 106 species belonging to 23 families 
are known from the east coast and the diversity in the west coast 
of India is relatively higher at 179 species from 131 families [29]. 
In this context, tropical ecosystems, which combined contain as 
much as 75% of the global biodiversity, have been neglected. 
Coastal waters of the tropics and subtropics possess unique and 
highly productive ecosystems, such as estuaries, relict lakes, salt 
marshes, mangrove ecosystems, seagrass meadows and coastal 
lagoons. The negative effects of chemical contaminants on 
tropical marine ecosystems are of increasing concern as human 
populations expand adjacent to these ecosystems. Watershed 
streams and ground water carry a variety of chemicals from 
agricultural, industrial, and domestic activities, while winds and 
currents transport pollutants from atmospheric and oceanic 
sources to these marine coastal ecosystems .The rapid ecological 
shifts that are occurring in the world’s oceans present major 
challenges for researchers, managers and policy makers.

 Understanding and reducing risk exposure will become 
increasingly important as conditions change and the likelihood 
of major ecological shifts increases. Actions that reduce the flow 
of nutrients and sediments from coastal catchments, for example, 
as well as those that reduce activities such as the deforestation 
of mangroves and the overfishing of key ecological species (e.g. 
herbivores), will become increasingly important as the impacts 
of climate change mount.

In general, marine coastal ecosystems of the tropics have 
to cope with the climatic vagaries of drought or flood. The 
plankton production also shows interesting variations during 

these exceptional years of drought or flood. During flood no 
immediate plankton production was observed due to turbidity 
of water but drought years show good plankton production in 
the estuarine systems due to remarkable hydrographic stability. 
The contribution of the estuarine- dependent marine fishery 
in the total harvest amounted to 49.02% [30-32] for all India 
landings. Thus phytoplankton based nature of food pyramid 
plays a great role in the pelagic and the coastal zone ecosystems 
such as estuaries, mangroves, and backwaters of the tropics.
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