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ABSTRACT 
Vegetation characteristics of southern secondary moist mixed deciduous forest of windward Anamalai’s 

of Western Ghats were assessed by random sampling through census quadrat method. Twenty plots 

(0.1ha.) were laid out in moist deciduous forest area such as Chalakudy, Chimmony, Peechi and Vazhani 

regions; 0.5 ha. area was sampled from each locality totalling 2 ha.  A total of 2919 individuals 

belonging to 208 species and spreading over 89 families were recorded from the 20 ha. area. This 

consists of 81 (38.94%) tree species, 21 (10.10%) shrubs, 58 (27.88%) herbs and 48 (23.08%) climbers. 

In terms of number of species per unit area, an average of 34 species per quadrate (0.1ha.) were present. 

For trees, shrubs, herbs and climbers this values were 16, 5, 6 and 7 respectively. The dominant tree 

association of the study area is Xylia xylocarpa, Lagerstroemia microcarpa, Grewia tilliaefolia and 

Terminalia paniculata.  Comparatively high species diversity index value is registered for trees but very 

low for shrubs. 
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INTRODUCTION 
The windward region of Anamalai hills of 

Western Ghats has a long history of timber 

trade in India. Famous golden yellow coloured 

Teak in the moist deciduous forests of Anamalai 

hills always fascinated the rulers around the globe. 

Moist deciduous forests in the region are also well 

known for superior quality timbers of Dalbergia, 

Terminalia, Lagerstroemia, etc. and also medicinal 

and wild relatives of crop plants. Presently in the 

region, major portion of this forest type is spread 

over three wildlife sanctuaries such as 

Parambikulam, Peechi-Vazhani and Chimmony 

with various micro edaphic, climatic and 

geographic peculiarities. Based on Kerala 

Forest Department statistics (KFD, 2009) this 

forest type occupies nearly 500 sq. km., out of 

about 1050 sq. km. of forested land in the 

region. Large scale timber extraction, frequent 

forest fire, continued grazing and various other 

anthropogenic factors resulted in the 

devastation of characteristic vegetation. A 

considerable portion of this forest has already 

been converted into monoculture plantations. 

The present study was conducted to analyse the 

qualitative and quantitative characteristics of 

the secondary moist deciduous forest of this 

unique region of Western Ghats. 

 
Study area 
The study area situated at central region of 

Kerala, is lying between 10
o
 13' 30'' to 10

o
 45' 

40''
 
N. latitude and 75

o
 59' 10'' to 76

o
 48' 00'' E. 

longitude. The elevation ranges from 40 to 

1439 m. asl, but the secondary moist deciduous 

forest is mainly located below 800 m asl.  The 

rainfall is ranging between 300 to 500 cm. per 

year with a dry season of 3 to 4 months. Mean 

maximum temperature is 24
0
c and minimum 

16
0
c 
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MATERIALS AND METHODS 
To analyse the structural and compositional 

aspects, random sampling of the vegetation 

were done at the above-mentioned sites using 

quadrate methods.  Quadrates of 32 x 32m were 

laid out at 5 localities in each of the 4 selected 

zones in the area. All the tree individuals 

having more than 30 cm GBH were measured 

from the quadrate. Saplings (>17 cm to <30 cm 

CBH), seedlings (<17) and shrubs were counted 

and average girth of each species was recorded. 

For herbaceous layer nested plot method with 

1x1 m plot size has taken in two corners of the 

actual sample plot. The quadrat data gathered 

from each zone were analysed for quantitative 

analysis (Mueller-Dombois and Ellenberg, 

1974), Species richness (Margaleff, 

1958), Heterogeneity indices (Shannon 

and Wiener, 1963; Simpson, 1949) and Species 

evenness (Pileou, 1975). 

 
RESULTS AND DISCUSSION 
Southern secondary moist mixed deciduous 

type is a closed high forest of about 30 to 36m 

with deciduous species as dominants. Because 

of high soil moisture a few evergreen species 

are also present. Compared to the southern 

moist mixed deciduous forest, the secondary 

moist mixed deciduous forest have dense lower 

stratum. Bamboos are commonly seen in the 

lowlands and tend to spread when the canopy is 

open.  The undergrowth is luxuriant where 

grasses do not cover the ground. Epiphytes are 

common and lianas are abundant. Trees mostly 

have rounded crown and tall cylindrical bole. 

Buttress formation is also seen in some species. 

The trees in this type generally have thick bark, 

mostly fibrous and fissured in all shapes. An 

appreciable number of deciduous trees, 

however, come into new flush (and often 

flower) long before the onset of monsoon when 

one would expect them to experience water 

stress. 

 

Floristic and forest structure 
The vegetation consists of two strata.  The top 

canopy with tree associations of Lagerstroemia  

microcarpa, Terminalia paniculata, 

Pterocarpus  marsupium, Albizia  odoratissima,  

Artocarpus  hirsuta,  Hopea   parviflora, , 

Dalbergia latifolia,  Bridelia  retusa, Grewia 

tiliifolia, Mitragyna parvifolia and Vitex 

altissima.  The second storey consists of 

Dillenia pentagyna, Wrightia tinctoria, Careya 

arborea, Lannea coromandelica, Schleichera 

oleosa, Erythrina variegata, Mallotus 

philippensis, Olea   dioica, Emblica officinalis, 

Cassia fistula and Tabernaemontana 

divaricata. The ground flora consists of 

Naraggamia alata, Costus speciosus, Curculigo 

orchioides, Oplismeenus compositus, Curcuma 

ecalcarata, Biophytum sensitivum etc.   

Common climbers are Piper longum, 

Hemidesmus indicus, Calycopteris floribunda, 

Ichnocarpus frutescens, Acacia caesia etc. 

 

Shrubs and herbs like Eupatorium odoratum, 

Costus speciosus, Globba ophioglossa, 

Artabotrys zeylanicus, Impatiens latifolia, 

Crotalaria albida, C. prostrata, Lantana 

camara, Desmodium heterocarpon, Desmodium 

laxiflorum, Rhynchosia cana, Tamilnadia 

uliginosa, Vernonia conyzoides, Asystasia  

gangetica, Curcuma  aromatica,  Zingiber 

zerumbet,  Carex  beccans, C. filicina, etc. are 

also seen in some area.  Areas subjected to 

repeated burning, grazing and strong winds 

exhibit low height and crooked formation. 

 

Trees 
A total of 515 individuals belonging to 52 

species and spreading over 31 families were 

recorded (Table 3). Vegetation analysis shows 

very high relative density of Xylia xylocarpa 

(23.11) and Terminalia paniculata (10.68). 

Xylia exhibits higher dominance by registering 

119 individuals followed far behind by 

Terminalia (55) and Grewia (46). The relative 

basal area reveals dominance of Lagerstroemia 

microcarpa (13.99). It was observed that very 

few species have high importance value, out of 

52 only 9 species are showing above 10 IVI.  

Species having similar ecological requirement 

for their growth and development form 

associations and communities. The association 

based on IVI is Xylia xylocarpa, Lagerstroemia 

microcarpa, Grewia tilliaefolia and Terminalia 

paniculata. Locally, species associated with 

these dominants are Careya arborea, 

Schleichera oleosa, Buchanania lanzan, Olea 

dioica, Dillenia pentagyna, Terminalia 

crenulata and Terminalia bellirica. The Family 

Index Value of trees shows the dominance of 

Combretaceae, Mimosaceae and Euphorbicaeae 

(Table 9).  Tree species densities per 0.1 ha are 

between 7 and 19. Tree diversity shows 

comparatively higher figure for Vazhani (2.95) 

and low for Chalakudy (2.30). 
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Saplings 
The primary analysis of the data of saplings 

shows (Table 4) very high dominance of 

Wrightia tinctoria (66.17) followed far behind 

by Xylia xylocarpa (37.51) and Terminalia 

paniculata (20.07). The dominance of Wrightia 

tinctoria is seen in all localities except in 

Peechi, where Terminalia crenulata is 

dominated because of its high basal areas. 

Except for Xylia and Terminalia paniculata all 

other dominant species are not represented well 

in sapling stage. When compare to trees and 

seedlings saplings show low diversity values, 

very low value of 0.97 is registered at 

Chimmony region 

 

 
Seedlings 
The analysed data of seedlings of Trichur 

District show (Table 5) high regeneration for 

Xylia xylocarpa (24.58) followed by Wrightia 

tinctoria (20.27) and Grewia tiliifolia (12.13). 

Xylia xylocarpa regained its importance after 

trailing in saplings. Among the dominant tree 

species only Lagestroemia microcapa shows 

poor regeneration. Seedlings exhibits high 

diversity value in this forest, highest is 

registered at Vazhani (3.21) 
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Shrubs 
A total of 854 individuals belonging to 21 

species and spreading over 13 families was 

recorded from the area (Table 6). Out of 854 

individuals 609 (71%) individuals are of 

Helicteres isora and Chromolaena odorata. 

These two species are dominated in all the 

study area except Chalakudy region. It is 

observed that Helecteres and Chromolaena are 

not associated together. The distribution of the 

above species is partly influenced by the ratio 

of disturbances.  It was observed that very low 

number of species (21) is registered in shrubs 

when compared to trees (81) and herbs (58). 

Members of family such as Sterculiaceae and 

Asteraceae dominate among shrubs, but 

diversity-wise the species belonging to the 

family Malvaceae dominates (Table 10). 

 

 
 

 



Sujanapal et al  eISSN 2278-1145 

49 

Int. J. Int sci. Inn. Tech. Sec. B, Jun. 2013, Vol.2, Iss 3, pg 42-53 

Herbs 

Fifty-eight species of herbs belonging to 21 

families were recorded in Trichur District 

(Table 7).  It is observed that out of the fifty-

eight species, thirty-nine species (67%) 

occurred only once.  Family Importance Values 

indicates (Table 11) the dominance of Poaceae 

(27.65), Acanthaceae (27.08) and Zingiberaceae 

(21.29). Among trees, shrubs, herbs and 

climbers, herbs registered the maximum 

diversity value; the highest is at Peechi region. 

Naragamia alata, Costos specious and 

Curculigo orchioides dominates the 

underground of this forest. 
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Climbers 

A large number of various types of climbers are 

recorded from Trichur District ie, forty eight 

species out of 478 individuals (Table 8). Of 

these Piper longum (40.66), Hemidesmus 

indicus (26.80), Calycopteris floribunda (18.06) 

and Ichnocarpus frutescens (12.83) dominates 

over others.  In all four localities, Piper longum 

comes as dominant species. Along with Piper 

longam, Hemidesmus indicus comes as co-

dominant in Chalakudy and Vazhani region and 

Calycopteris floribunda in Chimmony and 

Peechi. A total of 24 families are recorded in 

climbers and Family Importance Value shows 

the dominance of Piperaceae, Asclepiadaceae 

and Fabaceae (Table 12). 
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DISCUSSION 

A total of 2919 individuals belonging to 208 

species and spreading over 89 families were 

recorded from the 20 ha. area studied. This 

consists of 81 (38.94 %) tree species, 21 

(10.10%) shrubs, 58(27.88 %) herbs and 48 

(23.08 %) climbers. In terms of number of 

species per unit area, an average of 34 species 

occurred per quadrate (0.1ha.). For trees, shrubs 

herbs, climbers this values are 16, 5, 6, and 7 

respectively. The comparatively low value for 

shrubs is mainly due to the gregarious growth 

of Helecteres and Chromolaena, of which the 

later is a gregarious weed in forest openings. 

These two species suppress the establishment of 

other species, which require similar ecological 

requirements (Table 1). 

 
Shannons’ diversity index values show 

comparatively high value for seedlings (3.21) 

followed by herbs (2.74), trees (2.62) and 

shrubs (1.48) (Table 2). The following values of 

tree species diversities were reported from other 

regions of Western Ghats: Nilambur, 2.52; 

Idukki 2.14 (Sanal, 1997); Aralam, 1.96 

(Menon, 1997); Chimmony Wildlife Sanctuary, 
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1.89-2.37 (Suraj, 1997); Peppara Wildlife 

Sanctuary, (Varghese, 1997) Agasthyavanam 

Biological Park, (Varghese and Menon, 1999) 

and Agasthyamalai region, (Varghese and 

Menon, 1998).  For moist deciduous forest of 

Andaman Island Roy et al., (1993) diversity 

value was reported as 1.47. This shows that 

high tree diversity values are registered at the 

present study area. The evenness of species 

comes between 0.71 to 0.86. In moist deciduous 

forest Sanal (1997) reported evenness between 

0.9012-0.9190 for Nilambur forest and 0.9114 - 

0.9475 for Idukki region of southern Western 

Ghats (Sankar & Sanal, 1997). In 

Agasthyamalai region evenness value (0.73) is 

much lower than the above reported. 

 

 
CONCLUSION 
The present study reveals the high tree species 

diversity of the forest of windward region of 

Anamalai Hills. Shrub community exhibits very 

low diversity mainly because of the over 

dominance of Helectres and Chromolaena, of 

which the later is a gregarious weed in 

deciduous forest of Western Ghats. It is 

interesting to note that in spite of disturbance, 

high diversity values were observed in Vazhani 

region of Anamalai hills. Comparatively low 

diversity of saplings indicates the decline of 

tree diversity in near future. Most of the 

dominant species have good representation in 

seedlings but not well represented in saplings 

except Xylia and Wrightia. 
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