brought to you by .{ CORE

View metadata, citation and similar papers at core.ac.uk

provided by Update Publishing (E-Journals)

%search Article

Current Botany 2021, 12: 138-145
doi: 10.25081/cb.2021.v12.7138
https://updatepublishing.com/journal/index.php/cb

=t Density, diversity and community
®., 7 composition of trees in tropical thorn
“N# forest, peninsular India

ISSN: 2220-4822
J. Evitex-lzayas, M. Udayakumar*

Department of Plant Science, Manonmaniam Sundaranar University, Abishekapatti, Tirunelveli — 627012, Tamil Nadu,
India

ABSTRACT

Tropical thorn forests (T'TFs) are characterized by the presence of small and thorny trees which usually shed their leaves
in the dry season. A quantitative phytosociological study was conducted in Uthumalai Reserve Forest of Peninsular India
to record density, species richness, diversity and population structure of trees. The diameter of all free standing trees
=1 cm diameter at breast height (DBH, cm) was measured at 1.37 m above the ground. A sum of 4135 trees =1em DBH
was recorded from one hectare study plot. With 2272 (54.94%) individuals Dalbergia spinosa dominated the study plot
followed by Commiphora berryi (484, 11.70%), Grewia flavescens (259, 6.26%), Dichrostachys cinerea (206, 4.98%) and
Anogeissus pendula (171, 4.14%). In total, 26 species belonged to 19 genera and 15 families found in one ha study plot.
The family Mimosaceae had a large number of species followed by Apocynaceae, Capparidaceae, Tiliaceae, Rhamnaceae
and Rubiaceae (each 2 species). Stand basal area of tree community recorded as 15.238 m?* ha'. Commiphora berryi
constituted 50.80% (7.74 m? ha'') of stand basal area followed by Dalbergia spinosa (19.43%, 2.96 m* ha'). The forest
showed a reverse ] shaped population structure. Shannon diversity (), equitability (') and Simpson’s dominance (D)
indices of the study area were recorded as 1.76, 0.54 and 0.335, respectively. Dalbergia spinosa, Commiphora berryi, Grewia
flavescens, Dichrostachys cinerea and Anogeissus pendula topped the species important value index with scores 87.80,
73.53, 20, 19.79, 17.43 scores, respectively. In the family important value index, Papilionaceae topped the list followed by
Burseraceae and Mimosaceae with scores 129.32, 74.23 and 34.43, respectively. The study area is endowed with moderate
species richness and diversity and acts as one of the homes for an IUCN’s vulnerable tree species.
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INTRODUCTION TDFs experience 250-2000 mm annual rainfall and 3-4 months
of the drought period. In the dry regions, plants have low water
availability and adapted for their survival in the dry scason

(Murphy and Lugo, 1986). TDF's have low canopy and high tree
diversity (Kumar et al., 2010). A large proportion of TDF's cleared

Tropical forests cover just 10% of the earth’s surface but contain
one half of all the existing plant species (Mayaux et al., 2005). In

addition, tropical forests have been recognized as a home for a
for the expansion of agriculture in India and the Americas (Kowero,

2003; Gillespie et al., 2012). For instance, two thirds of Americas
TDFs converted for other uses (Portillo-Quintero and Sinchez

Azofeifa, 2010). According to Miles et al., (20006), only less than
half of the world’s dry forests are legally protected. Besides, just

significant proportion of total global biodiversity. These forests
are the richest biological communities and it provides vital
ecosystem services such as carbon storage and sequestration,
prevention of soil erosion, and species conservation (Myers et al.,

2000). Among types of tropical forests, dry forests occupy <10% of the undisturbed dry forests remain exists in pacific

8 to 13% geographical cover globally (Hansen et al., 2013).
South Asia, South America and sub-Saharan Africa (including
Madagascar) together have the largest geographical cover under
tropical dry forests (FAO, 2000). In addition, the Caribbean,
Central America, South East Asia, Northern Australia also has
a significant proportion of land areas under Tropical Dry Forests

(TDFs).

islands (Gillespie et al., 2012). Compared to humid forest, research
on TDFs is limited. Though, TDFs support the livelihood and
economic wellbeing of the ignificant human population, financial
funding for research has been limited (Miles et al., 2006; Shepherd
et al., 2002). However, TDFs are home to rich biodiversity thus
protection of this forest is essential from further loss. Notably,
rescarch on Indian TDF particularly, Tropical Thorm Forest (TTF)
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has been very limited. Thus, the present study aimed to record
density, species richness and diversity of woody plants in a T'TF
ecosystem located at Uthumalai, Tirunelveli, Peninsular India.

METHODS

Study Area

The study area, the Uthumalai region legally protected as a
Reserve Forest by the Department of Forest, Government of
Tamil Nadu since 1948. Thus, collection of fuelwood, illegal
poaching and cutting of trees are banned. The study arca
is located at Tirunelveli district, Tamil Nadu. Geographical
coordinates of the study area are 8§°59’51.0” North latitude and
77°35726.8” Eastern longitude (Figure 1). The forest type of
study area has been recognized as Tropical Thorn Forest (T'TF),
(Champion and Seth, 1968). The TTF is characterized by the
presence of small and thorny trees which usually shed theirleaves
in the dry season. Fleshy, succulent plants, dryland-adapted
grasses and thorny bushes form the ground layer. A considerable
number of annual plants germinate, grow, develop, reproduce
and die during the short rainy season. The study area receives
a low annual rainfall (680 mm) and experiences a high mean
minimum and maximum temperatures (range 25-41°C). This
region receives a major proportion of the annual rainfall during
the northeast monsoon (October-December) and experiences
dry periods during April-September. Soil is red laterite-red loamy
in nature. The forest acts as a home for a large number of Acacias.
Water availability acts as a primary limiting factor for plants in
dry environments. Acacia planifrons, A. horrida, A. mellifera,
Chloroxylon swietenia, Commiphora berryi, Dalbergia spinosa and
Dichrostachys cinerea arc characteristic species of T'TE

Field Method

Asum of one hundred 10m x 10m square plots (total area 1 ha)
laid randomly across URF to record density, frequency, species
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richness and diversity of trees. Diameter of all free standing
trees =1 cm diameter at breast height (DBH, cm) was measured
at 1.37 m above the ground as per Center for Tropical Forest
Science, Panama guidelines (Condit, 1998). DBH measured
and recorded in the field data book. All recorded species were
identified using regional floras (Gamble and Fischer, 1915-35;
Manickam et al., 2008) and family nomenclature followed
Bentham and Hooker classification. Botanical name and author
citation followed The Plant List (http://www.theplantlist.org/).

Basal area of trees calculated using the formula BA= m X
(DBH/2)?, where BA is a basal area (cm?); 7w is constant and DBH
is the diameter at breast height (cm). Dominant and important
species and families of the study area were identified using species
(IVI) and family important value indices (FIV) (as in Misra, 1968;
Mori et al., 1983). Species-area curve was constructed by plotting
area (0.1, 0.2, 0.3....1 ha) on x axis and the cumulative number
of recorded species on the y axis (McIntosh, 1985).

Population Structure

All recorded trees were divided into ten classes according to their
diameter (cm): 1) 1-2 ¢cm dbh; 2) 2.1-3 ¢m; 3) 3.1-4 cm; 4) 4.1-
5 cm; 5) 5.1-6 ¢cm; 6) 6.1-7 cm; 7) 7.1-8 em; 8) 8.1-9 ¢m; 9) 9.1-
10 cm; and 10) =210 cm dbh. The total number of trees in cach of
the ten diameter classes and their contribution to the forest stand
basal area was calculated and population structure enumerated.

Diversity Indices

Species diversity, equitability and dominance indices were
calculated for all the study plots together (one ha) by Shannon’s
diversity (H), Shannon’s evenness (EH) and Simpson’s
dominance (D), respectively (as in Magurran, 1988). These
are information statistics used to define the diversity of
a community. Where: H = the Shannon diversity index;
P = fraction of the entire population made up of species i;

Tamil Nadu

*Map not to scale

Tirunelveli  ;*

A

Uthumalai Reserve Forest

Figure 1: Map of Uthumalai Reserve Forest, Tirunelveli wherein quantitative ecological study conducted
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S = number of species encountered; >, = sum from species
1 to species S. The Shannon diversity index (H) is commonly
used to characterize species diversity in a community. This
index considers both the abundance and evenness of the species
present. Shannon’s equitability (I, calculated by dividing H by
H (where H —=1InS). Shannon’s evenness (k) = II/H =
H/In S. Simpson’s Dominance (D) = 3 n,(n-1)/N(N-1). Where:
D is a measure of dominance; p represents the proportional
abundance of the ith species in the community.

RESULTS

Density

As the whole, 4135 trees =1cm DBH recorded from one hectare
study plot. The mean density of trees in a sub-plot (100 m?) was
159.03%11.21 (Standard Deviation, s.d.) trees. The contribution
of species’ to total stand density varied significantly. With
2272 (54.94%) individuals, Dalbergia spinosa dominated the
study area followed by Commiphora berryi (484 individuals,
11.70%), Grewia flavescens (259, 6.26%), Dichrostachys cinerea
(206, 4.98%) and Anogeissus pendula (171, 4.14%), while ten
species including Albizia amara, A. mellifera, A. leucophloea
and Grewia villosa cumulatively represented by 20 individuals
(<1%). Five species namely, Dalbergia spinosa, Commiphora
berryi, Grewia flavescens, Dichrostachys cinerea and Anogeissus
pendula constituted 82.03% of the tree community in the study
area. Species represented by a large number of individuals also
occurred frequently within the study plot, (Table 1).

Species Richness

In total, 26 species belonged to 19 genera and 15 families found
in one ha study plot. The family Mimosaceae had a large number
of species followed by Apocynaceae, Capparidaceae, Tiliaceae,
Rhamnaceae. Rubiaceae (each 2 species), whereas nine families
including Boraginaceae, Burseraceae, Combretaceac and
Erythroxylaceae had single species” each in the study area. The
number of trees represented by families varied considerably. The
family Papilionaceae had a large number of individuals (2272
trees) followed by Burseraceae (434) and Mimosaceae (434),
while Euphorbiaceae, Sapindaceae and Verbenaceae had just
two individuals each in the study area.

Species Area Curve

The species-area curve nearly levelled-off at 0.8 ha as no species
has been added after 0.8 hectare study area. The species-area
curve reached an asymptote at 0.8 ha. The rate of rising of
species-arca curve was 1.78. Tree inventory beyond 1-ha area
was not added even a single species up to 1.25 ha. We captured
nearly 50% of species in just 0.3 ha area (Figure 2).

Basal Area
Stand basal area of tree community recorded as 15.238 m* ha''.

The contribution of each species’ to forest stand basal area varied
notably. Commiphora berryi constituted 50.80% (7.74 m? ha'!)
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Table 1: Botanical name, family, density and frequency of plants
recorded from TTF, Uthumalai, Tamil Nadu

No. Botanical name Family Density Frequency

1 Dalbergia spinosa Roxb. Papilionaceae 2272 100

2 Commiphora berryi (Arn.) Engl. Burseraceae 484 82

3 Grewia flavescens Juss. Tiliaceae 259 73

4 Dichrostachys cinerea (L.) Wight Mimosaceae 206 62
& Arn.

5 Anogeissus pendula Edgew. Combretaceae 171 60

6 Erythroxylum monogynum Roxb. Erythroxylaceae 161 66

7  Acacia horrida (L.) Willd. Mimosaceae 127 57

8  Catunaregam spinosa (Thunb.)  Rubiaceae 90 42
Tirveng.

9  Canthium coromandelicum Rubiaceae 67 33
(Burm. f.) Alston

10 Ehretia laevis Roxb. Boraginaceae 57 28

11 Acacia planifrons Wight & Arn. Mimosaceae 50 26

12 Ziziphus xylopyrus (Retz.) Willd. Rhamnaceae 48 23

13 Prosopis cineraria (L.) Druce Mimosaceae 45 23
14 Chloroxylon swietenia DC. Rutaceae 45 30
15 Carissa spinarum L. Apocynaceae 16 10
16 Crateva religiosa G. Forst. Capparidaceae 14 10
17 Grewia villosa Willd. Tiliaceae 6 4
18 Albizia amara (Roxb.) B.Boivin Momosaceae 4 4
19 Carissa carandas L. Apocynaceae 3 2
20 Euphorbia antiquorum L. Euphorbiaceae 2 2
21 Dodonaea viscosa (L.) Jacq. Sapindaceae 2 2
22 Gmelina asiatica L. Verbenaceae 2 2
23 Acacia mellifera (M. Vahl) Benth.Mimosaceae 1 1
24 Acacia leucophloea (Roxb.) Willd.Mimosaceae 1 1
25 Ziziphus nummularia (Burm.f.)  Rhamnaceae 1 1
Wight & Arn.
26 Cadaba trifoliata Wight & Arn. Capparidaceae 1 1
Total 15 4135 745
30

25

20

Cumulative number of species
-
[$]

0
0.1ha 0.2ha 0.3ha 0.4ha 0.5ha 0.6ha 0.7ha 0.8ha 0.9ha 1ha

Area

Figure 2: Species-area curve recorded for one ha plot in Uthumalai,
Tirunelveli

of stand basal area followed by Dalbergia spinosa (19.43%,
2.96 m? ha'). All other species together contributed 29.77% BA
in the study area. Likewise, the contribution of each family to
the forest stand basal area also differed significantly. The family
Burseraceae alone contributed more than a half of BA (50.8%,
7.74 m? ha') followed by Papilionaccae (19.43%, 2.96 m? ha'),
Mimosaceace (13.43%, 2.05 m? ha'') and Combretaceae (5.28%,
0.81 m? ha'), whereas the rest of the species (11 species together)
added just 11.06% BA in the study area (Figure 3).

Contribution of tree diameter classes varied considerably. The
largest diameter class =10 cm DBH had the maximum BA

CurrBot e 2021 e Vol12
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Basal area (m? ha"')
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Malvaceae M
Erythroxylaceae il
Rubiaceae 1
Boraginaceae |
Rhamnaceae |
Rutaceae
Euphorbiaceae
Apocynaceae
Capparaceae
Sapindaceae
Verbenaceae

Family

Figure 3: Basal area of families recorded from study area

(7.6 m* ha!) followed by 1.0-2 cm (2.03 m? ha'') and 3.1-4 cm
(1.108 m? ha'!), whereas the diameter class 9.1-10 ¢cm had
the least BA (0.226 m? ha') in the study area (Figure 4). The
proportion of forest stand density formed by diameter classes
varied widely. The lowest diameter class (=1-3 ecm DBH)
constituted 52.4% of the tree community while large diameter
classes viz., = 9.1-11, 11.1-12...= 21 em cumulatively formed
just 8.5% tree community in TTE

Population Structure

The population structure based on diameter class frequency
is an expanding one and showed a reverse | shaped pattern
(Figure 5). The study plot had greater number of smaller trees
(low-diameter classes). This pattern indicates that the present
study sites support a growing healthy population. A reverse ]
pattern of forest structure signifies a healthy recruitment of
trees in forest sites.

Diversity Indices

Shannon diversity index (H) of study area recorded as 1.76, while
Shannon Equitability index (H’) was 0.54. Shannon dominance
index (D) calculated as 0.335 for one ha study plot. Study area
endowed with moderate species richness and diversity hence
scored a mediocre value.

Species and family important value indices

Important value index considered relative density, frequency
and dominance of species. Dalbergia spinosa, Commiphora
berryi, Grewia flavescens, Dichrostachys cinerea and Anogeissus
pendula topped the list with 87.80, 73.53, 20, 19.79, 1743 scores,
respectively, while Acacia leucophloea, Ziziphus nummularia and
Cadaba fruticosa secured last three positions, (Table 2).

Likewise, FIV considered relative density, diversity and
dominance of families. In family important value index,
Papilionaceace topped the list followed by Burseraceae and
Mimosaceae with scores 129.32, 74.23 and 34.43, respectively.
While, four families, Capparidacecae, Euphorbiacecac,
Sapindaceae and Verbenaceae jointly secured the score <1 in
study area, (Table 3).
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Figure 4: Basal area of various diameter classes of trees in study area
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Figure 5: Population structure of trees in study area
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DISCUSSIONS

Forest Tree Stand Density

The study plot had large number of trees i.e. 4135 stems ha!
(=zlem DBH). In general, forest dynamics plots (FDP)
established as per CTFS guidelines record all free standing
trees with size =lcm DBH. In a 50 ha FDP located in
Mudumalai, Tamil Nadu Sukumar et al., (1992) recorded
25,929 (mean 518.58 trees ha'l, size =1cm DBH) trees. One
of the world’s oldest FDP located in Barro Colorado Island,
Panama had a minimum of 2795.83 trees ha! to a maximum
of 5097.46 trees ha'! (mean trees ha'!, 4880.28), (Hubbell and
Foster, 1983, 1992; Condit, 1998). Tree density found in study
area is higher than in Mudumalai’s FDP while lower than that
of Panama’s FDP.

Tree diversity studies usually record trees =10 cm DBH. There
are 310 trees with size =10cm DBH in study plots. On one
hand, tree density (310 trees in =10cm DBH) of T'TF is higher
than in semi-evergreen, moist deciduous, dry deciduous and
scrub/savannah forests of Western Ghats (302, 276, 243 and
191 trees ha'!, respectively; Utkarsh et al., 1998); semi-evergreen
and thorn scrub forests of Western Ghats (232, 156 trees ha';
Joseph et al., 2008); and, tropical dry forests of Chattishgarh
(216-292 trees ha'!; Bajalwan, 2010).
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Table 2: Important value index recorded for species from TTF, Uthumalai, Tamil Nadu. (RD, relative density; Rfre, relative

frequency; RDom, relative dominance)

No. Species Density Frequency BA m? ha' RD RFre RDom IVI Rank
1 Dalbergia spinosa 2272 100 2.960 54.94 13.42 19.43 87.80 1
2 Commiphora berryi 484 82 7.743 11.70 11.00 50.82 73.53 2
3 Grewia flavescens 259 73 0.601 6.26 9.79 3.95 20.01 3
4 Dichrostachys cinerea 206 62 0.836 4,98 8.32 5.49 18.79 4
5 Anogeissus pendula 171 60 0.805 4.13 8.05 5.29 17.47 5
6 Erythroxylon monogynum 161l 66 0.327 3.89 8.86 2.15 14.90 6
7 Acacia horrida 127 57 0.531 3.07 7.65 3.49 14.21 7
8 Catunaregam spinosa 20 42 0.161 2.18 5.64 1.06 8.87 8
9 Canthium coromandelicum 67 33 0.146 1.62 4.43 0.96 7.01 9
10 Prosopis cineraria 45 23 0.395 1.09 3.09 2.59 6.77 10
11 Ehretia laevis 57 28 0.169 1.38 3.76 1.11 6.25 11
12 Chloroxylon swietenia 45 30 0.063 1.09 4.03 0.41 5.53 12
13 Acacia planifrons 50 26 0.125 1.21 3.49 0.82 5.52 13
14 Ziziphus xylopyrus 48 23 0.133 1.16 3.09 0.87 5.12 14
15 Carissa spinarum 16 10 0.017 0.39 1.34 0.11 1.84 15
16 Capparis sepiaria 14 10 0.011 0.34 1.34 0.07 1.75 16
17 Albizia amara 4 4 0.116 0.09 0.54 0.76 1.39 17
18 Grewia villosa 6 4 0.011 0.14 0.54 0.07 0.75 18
19 Euphorbia antiquorum 2 2 0.036 0.05 0.27 0.23 0.55 19
20 Acacia mellifera 1 1 0.038 0.02 0.13 0.25 0.41 20
21 Carissa carandas 3 2 0.001 0.07 0.27 0.008 0.35 21
22 Dodonaea viscosa 2 2 0.001 0.05 0.27 0.008 0.32 22
23 Gmelina asiatica 2 2 0.001 0.05 0.27 0.004 0.32 23
24 Acacia leucophloea 1 1 0.006 0.02 0.13 0.038 0.20 24
25 Ziziphus nummularia 1 1 0.003 0.02 0.13 0.017 0.18 25
26 Cadaba fruticosa 1 1 0.001 0.02 0.13 0.004 0.16 26
Total 4135 745 15.238 100 100 100 300 -

Table 3: Important value index recorded for families in TTF,
Uthumalai, Tamil Nadu. (RD, relative density; RDiv, relative
diversity; RDom, relative dominance)

No. Family Density  BA RD RDiv RDom FIV Rank
(m? ha?)
1 Papilionaceae 2272 2.960 54.94 54.94 19.42 129.32 1
2 Burseraceae 484 7.743 11.70 11.70 50.82 74.22 2
3 Mimosaceae 434 2.047 10.49 10.49 13.44 34.43 3
4  Malvaceae 265 0.612 6.41 6.41 4.02 16.83 4
5 Combretaceae 171 0.805 4.13 4.13 5.29 13.56 5
6 Erythroxylaceae 161 0.327 3.89 3.89 2.15 9.93 6
7 Rubiaceae 157 0.307 3.79 3.80 2.01 9.61 7
8 Boraginaceae 57 0.169 1.38 1.38 1.11 3.87 8
9 Rhamnaceae 49 0.136 1.18 1.18 0.89 3.26 9
10 Rutaceae 45 0.063 1.09 1.09 0.41 2.59 10
11 Apocynaceae 19 0.018 0.46 0.45 0.12 1.04 11
12 Capparaceae 15 0.011 0.36 0.36 0.07 0.80 12
13 Euphorbiaceae 2 0.036 0.05 0.05 0.23 0.33 13
14 Sapindaceae 2 0.001 0.05 0.05 0.008 0.10 14
15 Lamiaceae 2 0.0006 0.05 0.04 0.004 0.10 15
Total 4135 15.238 100 100 100 300 -

On the other hand, tree density (= 10cm DBH) of TTF is lower
than in many dry forests within India. Earlier, Kadavul (1999)
recorded 367-667 trees ha' from the tropical semi-evergreen
forest, Tamil Nadu; Jha and Singh (1990) found 559 trees ha!
from tropical dry forests of Vindhyan hills, India; Prasad and
Pandey (1992) enlisted 476 trees ha' in deciduous forests of
Mandla, India; Murali et al., (1996) encountered 905 trees ha'!
from dry deciduous forests of BR Hills, India; Sukumar et al.,
(1997) found 518 trees ha' from dry deciduous forests of
Mudumalai, India; and, Kumar et al., (2010) recorded 458-728
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trees ha'! from tropical dry deciduous forests of Udaipur, India.
TTFs are low-statured forest tends to have a large number of
small diameter trees (Champion and Seth, 1968).

TTF acts as one of the homes for [IUCNs’ vulnerable tree species
Chloroxylon swietenia which is represented by 45 individuals
ha™'. Earlier, Tiwari and Ravikumar (2018) observed the species
from dry forests of Hosur Forest Division in Tamil Nadu. They
recorded 27.8, 25.25 and 12.62 trees ha™! from southern tropical
dry mixed deciduous, Hardwickia and southern thorn scrub
forests, respectively.

Species Richness

This the study quantified 26 tree species hal. The observed
species richness ha™ in T'TF is higher than in many forests within
India. Tropical dry evergreen forests (TDEF) in Villupuram,
Tamil Nadu had 21 species (Ramanujam and Kadamban, 2001);
deciduous forests of Mandla endowed with 12-14 (Prasad and
Pandey, 1992); tropical dry forests of Chattishgarh, India recorded
5-9 (Bajalwan, 2010); tropical dry forests of Vindhyan hills
possessed 4-23 (Sagar et al., 2003); and, tropical dry deciduous
forests of Madhya Pradesh, India had 2-14 (Pande, 2005).

Tree species richness of TTF is also higher than in some dry
forest types of Tamil Nadu state. Tiwari and Ravikumar (2018)
found 17,20, 17, 13 and 14 tree species from Carnatic umbrella
thorn, dry bamboo brake, Hardwickia, riverine and southern
dry scrub forests, respectively. These forests are located within
Hosur Forest Division, Tamil Nadu.
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Conversely, species richness of TTF is lower compared to TDEFs
of Nagapattinam and Tiruvarur districts, Tamil Nadu (28-34
species ha!; Udayakumar, 2013); TDEF of Cuddalore, Tamil Nadu
(28-31 species ha'; King, 1997; Parthasarathy and Karthikeyan, 1997;
Venkateswaran and Parthsarathy, 2003); TDEFs of Pudukottai,
Tamil Nadu (28-35 species ha!; Mani and Parthasarathy, 2005); dry
deciduous forests of BR Hills, India (69-72 species ha''; Murali et al,
1996; Sukumar et al., 1997); tropical deciduous forest of Uttar
Pradesh (70 species ha'); a dry deciduous forest of Karnataka
(46 species ha'; Krishnamurthy et al., 2010); a tropical dry forest
of Rajasthan (50 species ha'; Kumar et al., 2011); dry deciduous
of Andhra Pradesh (31-55 species ha™; Rao et al., 2011); and, dry
deciduous of Mudumalai, Tamil Nadu (64 species ha'!; Josephet al,
2008). Dry forests are endowed with low to moderate tree diversity
due to prolonged dry season and low water availability.

Tree Stand Basal Area

Tree basal area of TTF is higher than in some dry forests.
Udayakumar (2013) found 10.78 to 14.3 BA m? ha?! for two
TDEF sites in Tiruvarur, Tamil Nadu; Ramanujam and
Kadamban (2001) recorded 4.31 m? ha'! for the same kind of
forest from Villupuram, Tamil Nadu; Shankar et al., (1998)
estimated 7.9 m? ha! for the deciduous scrub forest, BR hills,
India; Bajalwan (2010) quantified 4.99-7.34 m? ha from tropical
dry forest of Chattishgarh, India; Sagar et al., (2003) found
1.30-13.78 m* ha'! for tropical dry forest of Vindhyan hills, India;
Reddy and Ugle (2008) enumerated 7.79 m? ha' in tropical
savannah of Andhra Pradesh, India; and Joseph et al., (2008)
assessed 6 m* ha'! for tropical scrub forest of Mudumalai, India.

However, the total BA of T'TF is lower than in many dry forests
of India. 21.54 m? ha! recorded for TDEF of Cuddalore, Tamil
Nadu (King, 1997); 36.5 m* ha! for TDEF of Villupuram, Tamil
Nadu; 27-55.3 m?* ha™ for the dry deciduous forest of Mandla,
India (Prasad and Pandey, 1992); 24.7 m* ha! for dry deciduous
forests of Mudumalai, India (Sukumar et al., 1997); 46.35 m?
ha! for tropical dry forest of Rajasthan, India; 49.4-57.5 m?
ha for deciduous forests of Andaman, India (Rasingam and
Parthasarathy, 2009); and 93.53-155.48 m?* ha™! for tropical dry
deciduous forests of Madhya Pradesh, India.

Tree Population Structure Based on Basal Area

Small diameter class had a large number of individuals, this
trend changed for large diameter classes, they had a relatively
small number of individuals. The study area showed a reverse
] shaped population structure. This pattern indicates that the
present study area supports a growing population and there
are no tree felling is operative at present and as well as the
recent past. Besides, a reverse | pattern of forest structure
signifies healthy recruitment of trees in forest sites. Collection
of fuel wood, poaching and browsing are banned in TTE thus
supporting a growing population. Forest watchers and guards
regularly monitoring the forest to avoid illegal activities within
the forest boundaries. In addition, people living around T'TF use
LPG for cooking hence their dependence on forest for fuelwood
reduced dramatically.
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Earlier, Udayakumar (2013), Parthasarathy and Karthikeyan
(1997) and Mani and Parthasarathy (2005) reported an
undisturbed tree population structure from TDEFs of the
Coromandel Coast region. Similarly, Kadavul (1999) in semi-
evergreen forests of Fastern Ghats; Rajkumar and Parthasarathy
(2008) in Andaman giant evergreen forest; Sukumar et al.,
(1992) and Parthasarathy (2001) in Western Ghats of India
reported a reverse ] shaped population structure.

Diversity Indices

The Shannon index (H) of TTF is higher than in tropical dry
deciduous forests of Rajasthan, India (0.67-0.79; Kumar et al.,
2011); tropical thorn forest of Northern India (1.39; Sharma and
Chaudhry, 2018); tropical dry deciduous forests of Northwestern
India (1.286-1.4; Singh and Singh, 1988); and, Kalfou reserve
forest of Cameroon (1.42-1.57; Froumsia et al., 2012). Whereas,
the index value of the present study is well within the range
reported for five inland TDEFs of Pudukottai, Tamil Nadu
(range 1.29 to 2.44; Mani and Parthasarathy, 2006); tropical dry
deciduous forests of Rajasthan (1.89-2.44; Sultana et al., 2014);
and, tropical dry forests of Eastern Ghats (1.1-3.5; Gopalakrishna
et al., 2016). It is well known that a community is less diverse
where one or few species are dominant, whereas a community
1s highly diverse when several species have similar abundance.
The TTF is dominated by few species, for instance, Dalbergia
spinosa alone constituted more than half of the tree community.
Thus, the TTF secured a moderate Shannon index value (I1).

The Shannon equitability index (0.54) found in TTF indicates
that only half of the represented species had equal opportunity.
Among 26 species, ten species categorized as pre-dominant
(> 50 individuals), six as dominant (>25 to = 50 individuals),
two as common (>10 to <26 individuals), six as rare (>2 to
<11 individuals), and four as very rare (<2 individuals) in TTE

The Simpson’s dominance index of TTF (D = 0.34) is higher
than in TDEFs of Cuddalore, Nagapattinam, Pudukottai,
Tiruvarur and Villupuram (range 0.17-0.26; Parthasarathy and
Karthikeyan, 1997; Venkateswaran and Parthasarathy 2003;
Mani and Parthasarathy, 2005; Udayakumar, 2013). Conversely,
dominance index value (D) of TTF is lower than in Silent Valley,
Kerala (0.06; Singh et al., 1981); Nelliampathy (0.06%0.14;
Chandrashekara and Ramakrishnan, 1994), giant evergreen
forest of Andaman (0.07, 0.12; Rajkumar and Parthasarathy,
2008). The lower the index value, the higher the community
is diverse. It is well known that a community is less diverse
where one or few species are dominant, whereas a community
is highly diverse when several species have similar abundance.
In T'TF Dalbergia spinosa alone constituted one half of the tree
community, thus secured a high D value.

Species and Family Important Values Indices

Dalbergia spinosa, Commiphora berryi, Grewia flavescens,
Dichrostachys cinerea and Anogeissus pendula are important
specics in TTE Previously, Dalbergia and Anogeissus were
designated as important species from tropical dry thorn forest
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(Gopalakrishnan et al., 2016). Members of the genus Anogeissus
reported as one of the principal species from tropical thorn and
deciduous forests of India (Sharma and Chaudhry, 2018; Yadav
and Gupta, 2006; Reddy and Ugle, 2008; Kumar et al., 2011;
Pandaet al., 2013; Kidwai, 2013; Sultana et al., 2014; Naidu and
Kumar, 2016; Tarakeswara et al., 2018).

Papilionaceae, Burseraceae, Mimosaceae, Tiliaceae and
Combretaceae are the most important families in TTE This
observation is in-line with that of Tarakeswara et al., (2018),
they found Combretaceac, Mimosaccae and Papilionaccac
as the most important families in tropical deciduous forests
of North-central Fastern Ghats, India. Panda et al.,, (2013)
recorded Papilionaceae, Combretaceae and Mimosaceae as
chief families from tropical deciduous forests of Odisha, India.
Naidu and Kumar (2016) listed Combretaceae, Papilionaceae
and Mimosaceae as dominant families from tropical deciduous
forests of India. Froumsia et al.,, (2012) also encountered
Combretaceae, Papilionaceaec and Mimosaceae as principal
families from Cameroon’s Kalfou forest reserve.

CONCLUSIONS

The study area had moderate tree species richness and diversity.
Besides, acts as one of the homes for an [UCN’s vulnerable
trec species, namely, Chloroxylon swietenia. Density, species
richness and diversity of trees in TTF are comparable with
similar kinds of dry forests in Tamil Nadu and other drier parts
of India. A reverse ] pattern of forest structure signifies healthy
recruitment of trees. The collection of fuel wood, poaching
and browsing are banned in TTE, thus supporting a growing
population. Besides, forest watchers and guards regularly
monitoring the forest to avoid illegal activities within the forest
boundaries. Quantitative ecological data on T'TFs have been
very limited in Tamil Nadu, thus the present study hopefully
paves the path to understand the ecology of less-studied forest
type. Tropical thorn forest in the Uthumalai region is intact and
invasive tree species are absolutely absent.
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