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ABSTRACT 

This study recorded density and population structure of a IUCN vulnerable tree in a 10-ha forest 

dynamics monitoring plot at Javadhu hills, Tamil Nadu, India. All trees ≥30cm girth at breast 

height recorded. Trees are classified into nine diameter classes. A sum of 686 trees ≥30cm GBH 

found in forest dynamics plot. The mean density of C. swietenia is 68.6 trees ha-1 (range, 55-87 

trees ha-1). This study suggests the strict protection of Kallakollai village located inJavadhu hills 

so as to conserve the vulnerable species. 
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I.  INTRODUCTION 

India, a mega-biodiversity country with just 2.4% of the world's geographical area, the 

country serve as the home for nearly one tenth of all recorded species, which include 45,000 

species of plants and 91,000 species of animals. India is not only rich in species but also rich in 

ecosystem diversity. Of 34 global biodiversity hot spots, four namely, the Himalayas, the 

Western Ghats, the North-East and the Nicobar Islands are located in India. According to Floral 

statistics of India [1], the country is home for 18,386 angiosperm species in which 1700 species 

are recognized under threat categories.  

As per the report of 2015 UN FAO Global Forest Resource Assessment,India is very 

good at three important indicators namely, forest area change monitoring and remote sensing 

capacity, forest inventory capacity, and carbon pool reporting capacities [2-3]. On the other 

hand, the Intergovernmental Panel on Climate Change (IPCC) found drought, decreased crop 

productivity, storm and flood damage as key risks for Indian forests. In addition, IPCC 

recognized warming and drying trends, extreme temperatures, precipitation and cyclones as 
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climate related drivers that may affect Indian forests [4].Currently, the earth is experiencing loss 

of biological diversity and species extinction at an alarming rate. Five reasons are widely 

accepted for loss of biodiversity viz., habitat destruction, invasion of species, human population 

increase, pollution and over exploitation.  

Worldwide, the IUCN Red List of Threatened Species is recognized as the most 

authoritative guide to know aboutthe status of biological diversity. The IUCN employs a set of 

quantitatively measurable criteria to assess the extinction risk of range of species [5]. Besides, 

researchers use IUCN Red List as a principal information source in investigations and 

publications. There is an urgent need to record density, frequency, population structure of 

threatened species to protect them from further damages. This study aims to record density and 

population structure of Chloroxylon swietenia DC. (Rutaceae) in Javadhu hills. The tree species 

is listed as vulnerable by the IUCN Red List [5].  

II.RELATED WORK 

Earlier, researchers found C. swietenia in range of forest ecosystems. They recorded 

density, basal area and aboveground biomass stockpile.The researchers found the species in 

tropical forests of Southern Eastern Ghats, India [6]; tropical forests of Biligiri Rangan hills [7]; 

tropical forests of Western Ghats [8]; tropical dry deciduous forest of Eastern Ghats, Orissa[9]; 

tropical dry evergreen forests (TDEF) of Cuddalore district, Tamil Nadu [10]; dry forests of 

Kalakad-Mundanthurai Tiger Reserve [11]; and tropical dry deciduous forest of Satpura Plateau, 

Central India [12]; and TDEFs’ of Pudukottai district, Tamil Nadu [13]. 

III. METHODOLOGY 

A 10-hectare area was marked for long-term monitoring of forest dynamics in Kallakollai 

village of Javadhu hills in the state of Tamil Nadu with the help of financial support from 

Ministry of Earth Sciences, Government of India, New Delhi. The forest type of study area is 

known as semi-evergreen or mixed-deciduous forest [14]. The 10-ha plot was sub-gridded into 

two hundred fifty 20m×20m plots. All trees ≥30 cm girth at breast height (GBH) were measured 

at breast height (137 cm above the ground). All the recorded trees were marked with paint (point 

of measurement) and tagged with serially numbered metal tags. Basal area of stem estimated by 

BA (cm2) = C2/4π. Recorded individuals of Chloroxylon swietenia were classified into nine 

International Journal of Scientific Research and Review

Volume 8, Issue 5, 2019

ISSN NO: 2279-543X

Page No: 13



diameter classes’ viz., 5-10cm, 10.1-15cm, 15.1-20cm, 20.1-25cm, 25.1-30cm, 30.1-35cm, 35.1-

40cm, 40.1-45cm and ≥45cm to make out the population structure.   

Study area 

Javadhu hill, a part of Southern Eastern Ghats situated in Tiruvannamalai district of 

Tamil Nadu state, India. The state of Tamil Nadu is located on the Southeastern side of Indian 

sub-continent. Geographically situated between 8º 5’ - 13º 35’ N latitude and 76º 15’ - 80º 20’ E 

longitude. The total land area is 1,30,058km2 constituting about 4.08% of the entire geographical 

cover of the country. The northern boundary of the state is Karnataka, Andhra Pradesh and 

Telangana, the east is Bay of Bengal, south is Indian Ocean and west is Arabian sea, Kerala and 

Karnataka states.  

The Eastern Ghats are a series of discontinuous low ranges running generally northeast to 

southwest parallel to the coast of the Bay of Bengal. They cover an area of about 75,000 km2 in 

the Indian peninsular, with an average width of 220 km in the north and 100 km in the south. 

They extend over a length of 1750 km between the rivers of Mahanadi and Vaigai along the East 

Coast of India across the states of Orissa, Andhra Pradesh and Tamil Nadu. 

Botany of the plant 

A deciduous tree, native of Andhra Pradesh, Kerala and Tamil Nadu states in India, and 

Sri Lanka. The species’ listed as a vulnerable plant in IUCN Red List (Version 2015.2). Leaves 

pinnate; leaflets numerous, very oblique, entire, gland-dotted. Flowerssmall, in terminal and 

axillary pubescent panicles. Calyx short, 5-lobed. Petals 5, clawed, imbricate. Disk thick, 10-

lobed, pubescent. Stamens 10, free, inserted between the lobes of the disk. Ovary pubescent, 

sunk in the disk, 3-lobed, 3-celled; style short, slender, glabrous; stigma capitates; ovules 8 in 

cell. Fruit an oblong, 3-celled, loculicidal capsule. Seeds about 4 in each cell, imbricate, 

compressed, winged especially above, their margins angular, attached to the edges of the septa; 

albumen 0; cotyledons fleshy, flattened; radicle short. The tree species is listed as vulnerable due 

to a population reduction of over 20% in the past three generations, caused by a decline in its 

natural range, and exploitation [15]. 
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IV. RESULTS AND DISCUSSION 

Tree density of diameter classes  

As the whole 686 trees ≥30cm GBH found in forest dynamics plot. The mean density of 

C. swietenia is 68.6 trees ha-1 (range, 55-87 trees ha-1). Density of trees varied significantly 

among diameter classes. Of nine classes the diameter class 10.1-15cm had highest number of 

individuals i.e., 263 tree ha-10, followed by 15.1-20cm (161 trees), 20.1-25cm (98) and 25.1-

30cm (59), while the diameter class had only 9 individuals in study plot (9) (Figure 1). 

The mean density found in this study (68.6 trees ha-1) is greater than in tropical forests of 

Southern Eastern Ghats, India (15.28 trees ha-1; [6]); tropical forests of Biligiri Rangan hills 

(33.5 ha-1; [7]); tropical forests of Western Ghats (5 trees ha-1; [8]); tropical dry deciduous forest 

of Eastern Ghats, Orissa (33 trees ha-1;[9]); tropical dry evergreen forests (TDEF)  

(5 trees ha-1;[10]); dry forests of Kalakad-Mundanthurai Tiger Reserve (7.5 trees ha-1; [11]); and 

tropical dry deciduous forest of Satpura Plateau, Central India (20 ha-1;[12]). While, the average 

density recorded in the current study is lesser than what has been found in TDEFs’ of Pudukottai 

district, Tamil Nadu (97.2 tree ha-1; [13]); and tropical dry deciduous forest of Satpura Plateau, 

Central India (220 trees ha-1; [12]). Comparatively, Eastern Ghats of India has large number of  

C. swietenia than in Western Ghats. This species prefers dry environment and well drain soil. 

In addition, researchers found C. swietenia in large number of forest sites. Kushwaha et al. [16] 

designated C. swietenia as a key Indian dry tropical forest tree from Vindhyan Plateau of Uttar 

Pradesh. Sagar and Singh [17] recorded C. swietenia as a rare tree under adult category in 

Vindhyan Plateau of Uttar Pradesh. Premavani et al. [18] recorded it with 13.98 IVI value from 

North Central Eatern Ghats, India. Murali et al. [19] regarded the Savanadurga Reserve forest of 

Karnataka as Anogeissus – Chloroxylon–Acacia series and Anogeissus latifolia - Chloroxylon 

sweitenia - Albizzia amara series. Reddy et al.[20] found C. swietenia along with 120 other 

species in tropical forests of Visakhapatnam district, Andhra Pradesh. Sagar et al. [21] found the 

species with 0.2% of relative basal area and random distribution in tropical forests of India. It is 

well recorded that range of factors affecting density, population structure and success rate of 

species in forest ecosystem [22]. Extraction of fuel wood, selective cut and removal of plant 

parts are important anthropogenic pressures directly affect forests [23]. Infrequent rain, drought, 
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rising temperature, unavailability of pollinators are some of the natural factors directly influence 

tree communities [24]. 

 

Basal area 

The total basal area (BA) of C. swietenia is 22.527 m2 in the study plot. The mean BA is 2.253 

m2 ha-1, while it ranged from 1.57 to 2.83 m2 ha-1. Basal area of tree diameter classes varied 

considerably.  The diameter classes 15.1-20cm and 20.1-25cm constituted 17% (3.8 m2) each of 

BA in study plot, whereas the smallest diameter class 5-10cm had only 2% (0.35 m2) (Figure 2). 

 

Figure 2. Basal area of tree diameter classes recorded from study plot. 
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Tree population structure 

The least diameter class possessed only 48 individuals. From the diameter class 10.1-15cm  

to ≥45cm Chloroxylon swietenia showed a growing population i.e., a reverse j shaped curve. 

Generally, healthy tree populations have large number of small sized individuals compared to 

larger sized tree. This population structure shows that the individuals of smallest girth class 

felled selectively or could have damaged by natural calamities in the recent past. In addition, the 

tree population could have experienced low viable seed output, germination and seedling 

establishment (Figure 1). 

V. CONCLUSION AND FUTURE SCOPE 

This study concentrated on 10 ha permanent plot located at Kallkollai village of Javadhu hills in 

Tamil Nadu. Quantitative study on large areas of Javadhu hills would tell us more about 

Chloroxylon swietenia. The study plot possesses trees in all girth classes, long-term monitoring 

will allow us to study about population change and factors affecting it. Protecting this forest is 

highly important to conserve the gene pool of study species which is also recognized under 

vulnerable category by the IUCN.   
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