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Abstract:

Xylocarpus granatum is most important medicinal plant. Population structure of Xylocarpus granatum was
studied by observing number of individuals of species at the Revadanda mangrove forest. Individuals were
categorized on the basis of diameter class i.e. seedling (0-2 cm), sapling (>2-6 cm) and adult (>6 cm). The
stand density of tree species is calculated from the mangrove area of Revadanda. The diameter distribution
pattern of adult indicates decrease in number of individuals in higher diameter class. As per IUCN category,
Xylocarpus granatum is least concern plant. The policy should be made to protect this species legally to make
awareness about this plant to people with its importance and need of conservation by addressing the prevalent
factors which affects natural regeneration of the species.

Index Terms: Conservation, density, diameter, distribution, Population structure, regeneration status

I. INTRODUCTION:

The existence of species completely depends on its regeneration status under available environmental
condition. Regeneration is critical phase of forest management because it maintains species composition. The
regeneration status of community can be assessed from the population dynamics of seedling and sapling in the
forest community. Regeneration status of tree species based on the age and diameter structure of the
population (Pritts et al. 1983; ; Khan et al., 1987; Bhaiyan et al., 2003).. The population structure was
characterized by the sufficient number of seedling, sapling and young trees which represents satisfactory
regeneration while inadequate number in seedling and sapling of tree species in a forest indicates poor
regeneration (Saxena, 1984). The successful regeneration of species depends on its ability to produce large
number of seedlings and the ability of seedling and sapling to survive and grow (Good and Good, 1972).
However the presence of sufficient number of seedling, sapling and young trees is greatly influenced by
interaction of biotic and abiotic factors of environment (Akasamit et al., 1984; Khan et al., 1986). The
intensity magnitude and frequency of disturbance determine the structural composition of forest (Khan et al.,
1987; Armesto et al., 1985). The disturbance has negative impact and disturbing the climax (Clement, 1936).
The studies on population structure and regeneration status were carried out by several workers (Cao, et al.,
1996; Uma et al., 1998; Veblen et al., 1979).

Xylocarpus granatum is belongs to family Meliaceae. It is most frequently occurs in the world and
rarely found in the Maharashtra. It is locally known as ‘Samudrafal’. It is medium sized tree occurs in the
mangrove forest. The fruits of X. granatum used in pharmaceutical industries. This plant is least concern as
per IUCN data (Ellison et al, 2010). Various researchers from Maharashtra reported this species from very
few localities with least number and reported as critically endangered plant (Bhosale, 2002, Jugale, et al.
2009; Chavan and Gokhale, 2013). Fisherman collects seeds and fruits from flowing water for medicinal
purpose. So regeneration and distribution is very less.

This study represents regeneration and population status of X. granatum at the Revadanda mangrove forest.
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Il. STUDY AREA:

The study was conducted along the site of Kundalika river in the Raigad district of Maharashtra state,
India. Study site situated at latitude 18°32.871°N and longitude72°55.787°E. Kundalika river join with
Arabian sea through Revadanda estuary. Ecotourism as wel as biotic interfaces has been created large scale
disturbance of this mangrove community.

I1l. METHODOLOGY:

The ability of mangrove seedlings to arrive and germinate to establish seedling was tested by 5m X 5m
quadrats with distance from Kundalika river in Revadanda. Seedling and germinating seeds were counted by
laying of 20 quadrats of 5m X 5m in 100 x 10m transect. These quadrats were monitored for a three months
period to determine reproductive material.

IV. RESULTS:
A) Floristics:

According to stratification composition of forest, plant is occur 0.4 km away from the river bank. The
common associate of this species are Rhizophora mucronata, Avecinnia marina, Sonertia apetala, Sesuvium
portulacastrum, Acanthus ilicifolius. River bank is mostly covered by Sonertia apetala.

B) Data Analysis:

Population structure of X. granatum studied during post monsoon season by using quadrats. Data was
collected in the form seedling, Sapling and adults from different locations of Revadanda mangrove forest and
those are labeled as Location 1, Location 2, Location 3 and Location 4. The plant with 0-2 cm diameter
treated as a seedling, 3-6 cm as sapling and plants with greater diameter than 6 cm is treated as adult. The
seedling, sapling and adults were counted in each quadrat. Diameter of each Xylocarpus granatum plant was
counted. Plants were classified on the basis of their diameter. Stand density, basal area was calculated per unit
area.

Maximum density of seedling found at the location 1 and minimum seedlings were found at the location 4.
Maximum sapling found at location 2 and minimum at location 1. Maximum numbers of trees were found in
the location 1 and minimum at location 4. At location 1 Trees > sapling > Seedling. At location 2 saplings are
more with respect to other locations in the Revadanda mangrove forest. At location 3 seedling and saplings
are equal but less than adults. Saplings are dominantly found at the location 4. Distribution of stem in various
diameter classes in the total population of the species shows significant difference among the four locations
(chi square = 29.91, df =3 and P<0.05). This clearly indicates that, seedlings were grown under canopy so
survival rate is less.

Figure 1: Number of individuals with respect to growth and its location
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Table 1: Stand Density and Basal area of Xylocarpus granatum (>6 cm) at different location of Revadanda mangrove forest

Sr. no. Parameter Location 1 Location 2 Location 3 Location 4
1 Stand Density 9.6 4.6 7.4 2.4
2 Basal Area (m?) 141 13 37 7

Stand density and basal area was calculated for the plants which have diameter greater than six. Maximum
density and basal area of Xylocarpus granatum plant was recorded from the Location 1. Pattern of stand
density shows Location 1 >Location 3 > Location 2 > Location 4. (chi square = 32.69, df =3 and P<0.05)
Stand density and basal area of this region is more significant for the regeneration of plants.
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Assessment of regeneration status of plant communities has a paramount importance for sustainable
conservation and management (Khumbongmayum et al., 2006). According to Khumbongmayum et al. (2006),
when the number of seedlings of woody plants is greater than saplings and of sapling is greater than mature
trees/ shrubs. In the present study, it indicates that the vegetation has not a good regeneration status at location
1 due to canopy cover of larger trees. Regeneration status at location 2 is better than location 1. Species
characterized by such lack of individuals at seedling stage are considered as not regenerating and are most
vulnerable to local extinction (Khumbongmayum et al., 2006).

IV. DISCUSSION:

Relative proportion of growth form in the total population could provide the regeneration status and
structure of population in forest community. Mishra et al. (2003), reported that population structure of
different species exhibited decreases in population density in seedling and adult stage. On the contrary,
Duchok et al. (2005) observed the dominance of adult individuals of Illicium griffithii in different stands and
disturbances bear an impact on the natural regeneration of the species. Variation of growth form distribution
among the dominant species also reported by Gairola et al. (2014) from the western Himalaya. Number of
individuals of selected Rhododendron species decreased with the increased of girth may be due to the
competition of resources and between species also recorded by many researchers around the world (Zeng,
2002; Li & Chen, 2005). Moreover, the selected Rhododendron species were recorded higher large girth class
range, indicating the forest is an old one. The girth class distribution attributed to the regeneration and future
population stability in forest communities (Pande, 1999)

Present result confirms with Sundriyal and Sharma (1996) study. They reported that the majority of the
canopy species showed poor regeneration in Mamlay watershed temperate forest of Sikkim and only 39 were
found in regenerated form among the 81 tree species. Iszkulo et al., (2005) also reported that population
of Taxus buccata inclined toward aging in Western Ukraine. The less proportion of seedling population in the
undisturbed stands might be due to the dense canopy and thick litter layer barrier for seedling emergence.
Grime (1979) also reported similar results.

The seedling densities decrease close to the parent tree in temperate forests because of density-dependent
mortality (Lambers & Clark, 2003). Our result corroborates with the findings of Noguchi and Yoshida (2004)
who reported low density of seedling and sapling in stands having heavy logging intensity in hardwood mixed
forests of northern Japan.

V. CONCLUSION:

our findings of present study indicate that Xylocarpus granatum tree species have a good population
structure with seedlings, saplings and trees. The regeneration efficacy from seedling to sapling stage is very
poor and also very slow growing in nature. This plant is reported as critically endangered plant in the
Maharashtra. So proper conservation methods have to adapt to save Xylocapus granatum.
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