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Abstract: The study focuses on assessing the floristic and structural analysis ofthe mangrove species of Kadalundi-Vallikunnu
Community Reserve, Kerala, India. Phytosociological analysis was conducted in 25 sites using quadrate method (species area curve
method). To determine the floristic and structural composition, standard formulas of density, abundance, % frequency, basal area,
important value index (IVI1), and their relative values was used. Community structure was interpreted using the diversity indices viz.
Shannon Weiner index, equitability, and Simpson’s Index functions. A total of seven species of mangrove which belonged to 6 genera
and 5 families were recorded from the study area. Avicennia officinalis was the dominant one in terms of number followed by Acanthus
ilicifolius and R. mucronata. Shannon index value (H") of 5.27 and Species richness (d) of 0.778 were also recorded. The Shannon
index values of the sites indicated a highest Shannon index and Equitability of (H’5.27, 2.05). The present study indicates that
anthropogenic activities like heavy sand mining, land filling for constructional purposes, waste dumping pose problems for mangrove
biodiversity and its natural regeneration which may affect the biodiversity of the area
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1. Introduction

Mangrove habitats are unique coastal wetland ecosystems,
globally distributed along the tropical and subtropical tidal
zones, around 30°N and 30°S latitude. Mangrove habitats
are of high ecological and economic significance (Lee S. Y.
et al., 2014). Globally they occupy an area nearing 15, 000,
000 ha (Giri C. et al., 2011) with high economic and biomass
values (Alongi, 2015). At the land-sea interface, these
forests serve as food sources, breeding grounds, and nascent
habitats for numerous terrestrial and marine species,
including many commercial fish species (Igulu M. M. et al.,
2014; FAO, 2007). The primary production rates of
mangrove forests are on par with those of tropical humid
ever-green forests, making them highly productive
ecosystems (Alongi, 2014). Mangrove forests are among the
highest carbon (C) sinks in the tropics and subtropics
worldwide, and are hence considered blue carbon
ecosystems (Howard et al., 2014). Mangroves play also an
essential role in human sustainability and livelihoods, as
they serve in providing food, timber, fuel and medicine
(Saenger, P, 2003). They reduce shoreline erosion and
provide protection from severe natural disasters including
tsunamis, tropical storms, and tidal bores. (Alongi, 2014).
Despite its significance, globally mangroves are
disappearing at a rate of 1% to 2% annually, and the loss
rate reached 35% over the past 20 years (Spalding M, 2011,
FAO 2007). Major threats to the mangrove habitat include
anthropogenic activities such as urban growth, aquaculture,
mining, and overexploitation of fish, crustaceans, and
shellfish as well as natural climate changes including sea
level rise and changed rainfall patterns. (McLeod, E. & Salm
R. V, 2006; Ellison J. C. & Zouh 1, 2012).

As per FSI (2013) records, India has only 4, 628 km? (0.14%
of the country's land area), total mangrove cover that is only
3% of the world's mangrove area, and 8% of Asia's
mangrove cover.60% is found along the coasts of the Bay of
Bengal ineast, 27% are found along the coastsof the Arabian
Sea in the west, and the remaining 13% are in the Andaman
and Nicobar Islands (FSI, 2013). Kerala with 560 km of
coastline has roughly 25 square kilometres mangrove region
along its coast (Sreelakshmi et al., 2018).

The species distribution of mangroves and their zonation
across the globe has been a matter of scientific interest since
long time. Understanding the species' composition and
community structure of different region are the basic
information required for scientific management and
conservation of species in the ecosystem (Hai et al., 2020).
Phytosociology aims to empirically represent a particular
area's structure, the composition of vegetation stands and the
interrelationship among the plants' constituent community
(Thomas et al., 2017).

Vinod et al. (2021) documented the composition of
mangroves along with other flora and fauna of the
Kadalundi community reserve. Rahees et al. (2014)
conducted phytosociological investigations on the
mangroves of Kadalundi.

An effort is taken to analyse floristic composition and
community structure of the mangrove species in the
Kadalundi Community Reserve, taking into account
extensive degradation and other anthropogenic and natural
disturbances in the reserve.
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2. Materials and Methods

Study Area

Kadalundi — Vallikkunnu Community Reserve (11°7°28”-
11°8’1” N and 75°49°367-75°50°20” E), located in
Kozhikode (Calicut) and Malappuram districts of Kerala
state, is the first Community Reserve of India, The reserve
spread across 1.5km? is surrounded by patches of
mangroves serves as wintering ground for migratory birds
visiting the bird sanctuary associated with the community
reserve. This Community Reserve is situated at the estuary
of Kadalundi river at a height of above 200 m above sea
level. The Kadalundi estuary is located at the mouth of the
Kadalundi river that drains into the Arabian Sea on the
western coast of India.

Phytosociogycal and Structural Analysis

The study was done following quadrate method (species area
curve method).25 sampling plots were chosen for the study.
Each sample plot was divided into smaller quadrates of 10m
x 10m size. With the data obtained from field observations,
the structural parameters, density, relative density,
abundance, % frequency, relative frequency, basal area,
relative basal area, importance value index (IVI) were
calculated by the standard formulas. Community structure of
the ecosystem was assessed using the functions of
Simpson’s index, equitability, and Shannonwiener’s index
(Shannon and Wiener, 1963).

3. Results and Discussions

A number of seven species of mangroves which belonged to
6 genera and 5 families were recorded from the Kadalundi
mangrove wetland. Among these seven species, Avicennia

officinalisis the dominant one in terms of number and
Avicennia marina is found the least (Table 1).

A total of ten species of mangrove associate flora which
belonged to seven orders, eight families and nine genera
were also documented

Table 1: Different Mangrove Species, Family snd
Predominance In The Community Reserve

Species Family Dominance
Avicennia officinalis Acanthaceae Fkkkkkx
Acanthus ilicifolius Acanthaceae Fokokkok
Bruguiera cylindrica Rhizophoraceae | ***
Sonneratia alba Lythraceae il
Excoecaria agallocha | Euphorbiaceae | ***
Rhizophora mucronate | Rhizophoraceae | ***
Avicennia marina Acanthaceae *

Phytosociology Analysis

The most densely populated mangrove species in the
Kadalundi vallikunnu community reserve are Avicennia
officinalis with 1568 numbers / ha (Table 2) followed by
Acanthus ilicifolius, and R. mucronata. In this area,
Sonneratia alba species were found to be less common than
any other mangrove species. The distribution of GBH
frequency classes of the mangrove species in the reserve
showed the forest's maturity. Excoecaria agallocha has the
smallest average basal area (2.55 m* ha™). Mangrove tree
basal areas ranged from 2.55 to 28.26 m? ha™. It was clear
that R. mucronata and Avicennia officinalis were the
dominating species in the area, with VI values of 240 and
106, respectively, and higher values in the structural
parameters. Despite of a smaller number of R. mucronata, it
had higher relative frequency and highrelative basal area.

Table 2: Structural analysis of mangroves of Kadalundi community reserve

. Density (ha™® Frequency . BA
Species RD %) Relative Frequency (had) RBA VI
Avicennia officinalis 1568 41.72 100 35.71471 22.01886 | 29.91056 | 106.2369
Avicennia marina 310 2.75 13.33 53.32 3.07039 | 4.170838 | 60.24688
Rhizophora mucronata 375 16.67 46.67 186.68 28.26 36.84485 | 240.1945
Bruguiera cylindrica 250 16.00 40 160 8.170135 | 10.65207 | 186.6549
Sonneratia alba 198 1.76 6.67 26.68 5.146624 | 6.710071 | 35.15038
Excoecaria agallocha 110 10.93 33.33 133.32 2.550605 | 3.32543 | 147.5807
Acanthus ilicifolius 947 8.42 | 26.66667 106.6667 3.47867 | 4.535424 | 119.6214
According to the current study, the Shannon index value (H') Community structure of Kadalundi
and species richness (d) for the Kadalundi-Vallikunnu vallikunnu community reserve
Community Reserve are 5.87 and 0.778, respectively. The &
area is thought to be a zone of high species variety based on )
the area's higher Shannon index value (Fig 1) .
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Figure 1: Indices of mangrove species diversity in
Kadalundi Community Reserve, Kerala
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4. Conclusion

The study region had 7 species under 6 genera and 5
families, according to floral diversity. Acanthaceae is
identified as the dominant family in the study area which
comprised of 3 species of Avicenna. The dominance of
Avicennia officinalis among the seven species of mangroves
distributed throughout the Kadalundi Community Reserve
was revealed by structural analysis of the mangroves.
Rhizophora Mucronata registered the highest Importance
value index (IVI) and relative importance value index
(RIVI). The sites' diversity index showed the greatest
Shannon Weiner index and equitiness (H' 5.27, 2.05). The
biodiversity of mangroves and their natural regeneration are
affected by anthropogenic activities including extensive sand
mining, land fill for development, and garbage disposal.

Acknowledgement

The first author acknowledges the research fellowship
provided by the Kerala State Council for Science,
Technology and Environment (KSCSTE), Government of
Kerala for carrying out the research work.

References

[1]  Alongi, D. M. (2014). Carbon cycling and Storage in
Mangrove Forests. Annu. Rev. Mar. Sci.6, 195-219.

[2] Alongi, D. M. (2015). The Impact of Climate Change
on Mangrove Forests. Curr. Clim. Change Rep.1, 30—
39

[3] FAO (2007). The World's Mangroves 1980-2005.
FAO Forestry Paper No.153. Rome, Forest
Resources Division, FAO. pp.77.

[4] FSI, India State of Forest Report (2013), Forest
Survey of India, Dehradun, India.

[51 Gilman, E., Ellison, J., Duke, N. & Field, C. (2008),
Threats to mangroves from climate change and
adaptation options: A Review. Aquat. Bot.89, 237—
250

[6] Giri, C. (2011) Status and distribution of mangrove
forests of the world using earth observation satellite
data. Global Ecol. Biogeogr.20, 154-159

[71 Hai N T, Dell B, Phuong N T, Harper R J (2020)
Towards a more robust approach for the restoration of
mangroves in Vietnam. Annals Of Forest Science 77
(18).

[8] Howard, J., Hoyt, S., Isensee, K., Pidgeon, E.,
Telszewski, M. (Eds.) (2014). Coastal blue carbon:
Methods or assessing carbon stocks and emissions
factors in mangroves, tidal salt marshes, and seagrass
meadows. conservation international,
intergovernmental oceanographic commission of
UNESCO, International Union for Conservation of
Nature. Arlington, Virginia, USA.

[91 lgulu, M. M (2014). Mangrove habitat use by juvenile
reef fish: meta-analysis reveals that tidal regime
matters more than biogeographic region. Plos One 9
(12), E114715

[10] Lee, S. Y. (2014). Ecological role and services of
tropical mangrove ecosystems: a reassessment.
Global Ecol. Biogeogr.23, 726743

[11]

[12]

[13]

[14]

[15]

[16]

[17]

McLeod, E. and Salm, R. V. (2006) Managing
Mangroves for Resilience to Climate Change. The
International Union for the Conservation of Nature
and Natural Resources (IUCN), Gland, Switzerland
Saenger, P. (2003) Mangrove Ecology, Silviculture
and Conservation. Kluwer Academic Publishers,
Dordrecht, 11-18.

Spalding, M. (2010). World Atlas of Mangroves (1st
ed.). Routledge. https: /[doi.
0rg/10.4324/9781849776608).

Sreelekshmi S, Preethy CM, Varghese R, Joseph P,
Asha CV, Bijoy Nandan S, Radhakrishnan CK (2018)
Diversity, stand structure, and zonation pattern of
mangroves in southwest coast of India. Journal of
Asia-Pacifc Biodiversity 11; 573-582

Thomas N, Lucas R, Bunting P, Hardy A, Rosengvist
A, Simard M (2017) Distribution and drivers of
global mangrove forest change, 1996-2010. PLoS
ONE 12 (6): e0179302

Vijayan, Vishal& Kattany, Vidyasagaran & Rahees,
N. (2015). Plant diversity and structural dynamics of
mangroves in the southwest coast of Kerala, India.
Applied Ecology and Environmental Research.

Vinod K, Koya AA, Kunhi Koya VA, Silpa PG,
Asokan PK, Zacharia PU, Joshi KK (2018) Biomass
and carbon stocks in mangrove stands of Kadalundi
Estuarine Wetland, south-west coast of India. The
Indian Journal of Fisheries 65 (2): 89-99.

Paper ID: SR221205171912

Volume 11 Issue 12, December 2022

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

DOI: 10.21275/SR221205171912

340





