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ABSTRACT 

Vateria indica (Linn.) a Critically Endangered tree endemic to the South Western Ghats, India, is associated with 
Myristica swamps - a naturally fragmented, restricted endemic ecosystem with anthropogenic threats. From 19 
randomly sampled Myristica swamps using transect (19000 m2) 374 trees were counted. Density was196.84 trees/ 
hectare and IVI was 0.55/3.00 (3rd position in the swamp). Girth class analysis and field observations indicate no 
recent threat to the species. Trees in the lower girth classes outnumbered those in the higher girth classes by 82%. . 
PCA showed that V. indica was tolerant to inundation when compared with the other non- Myristica species. In 
Kerala 3505.21 km2 (31% of Kerala’s forest area) is potential habitat for V. indica. V. indica need not remain in the 
Critically Endangered category with respect to Kerala, but before changing the status of the tree the position of the 
tree in other states must be ascertained.  
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INTRODUCTION 
Vateria indica (Linn.) is a Critically Endangered tree1 endemic to the South Western Ghats, India. After the 
original description, V. indica was described by Hook in 1874 and Gamble in 1915 [2] many workers [2-9] 

have since reported it from different parts of Southern Western Ghats in India from the states of Kerala, 
Karnataka and Tamil Nadu and a ‘Tree flora of Kerala’2 listed 26 other reports concerning V indica. The 
tree belonging to the family Dipterocarpaceae is distributed mainly in southern Western Ghats in 
evergreen and semi-evergreen forests, along streams[2].In Kerala V. indica is distributed in all the 
districts [2]. The northern most report for V. indica is from Sirsimakki village in Uttara Kannada 
at14°35’N [8] and the southern most report is from Kodyar, in Kanyakumari at 8°29.N [9]. V. indica has 
also been reported from Myristica swamps of Uttara Kannada5 and Southern Kerala [10]. Myristica 
swamps are freshwater swamps dominated by trees belonging to the family Myristicaceae, particularly 
two endemic and redblisted species viz. Myrisitica fatua var. magnifica and Gymnacranthera farquhariana.  
Myristica swamps were first reported from the Travancore region of South Western Ghats11. Such 
swamps were classified under a newly introduced category ‘Myristica Swamp Forests' under the Sub 
Group 4C [12]. Myristica swamps have also been reported from Uttara Kannada district of Karnataka13 

and Satari in Goa [14]. The presence of pneumatophore or breathing roots, superficial lateral roots which 
emerge in to the air and loop back into the soil and varying levels of inundation swamp forests a typical 
appearance (Fig. 1a & 1b).In the Karnataka part of Myristica swamps, a Critically Endangered tree 
Semecarpus kathalekanensis has received much attention recently [15-16]. Apart from the South Western 
Ghats, swamps dominated by Myristicaceae have been reported from New Guinea [17]. Swamps with 
related vegetation have been reported from Venezuela and Amazon basin [18] but the tree species are not 
Myrisitica fatua var. magnifica and Gymnacranthera farquhariana, which are endemics. As special abiotic 
conditions such as flat bottomed or gently sloping valleys in between heavily forested hills of evergreen 
forests; the adjacent forested hills with deep soil cover above impervious rock which will allow water to 
be stored above the rock layer and perennial water seepage into the valley in the form of small sluggish 
streams; heavy annual rainfall averaging 3000mm and temperature ranging from 20 to 30 C are 
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prerequisites for the development of Myristica swamp forests, these swamp forests have become highly 
restricted and fragmented.  

 
Figure. 1 a. A Myristica swamp in Southern Kerala-Stilt roots of Myristica fatua magnifica in focus 

 
Figure 1 b. A highly inundated Myristica swamp in Southern Kerala- 

 
Anthropogenic interferences have further threatened the existence of this ecosystem. These swamps 
were converted to paddy fields [19]. The systematic destruction of these swamps led for the call for 
Priority I level implementation of a proposed Myristica swamp Wildlife Sanctuary [20-21]. Recent 
studies [22,23,24] have also outlined many threats to this ecosystem. Myristica swamps are unique 
areas at the ecosystem level and though species poor, most species found in and around the swamps 
are endemics25. 
In this context, the present study focuses on the distribution and quantification of V. indica in the 
Myristica swamps of Southern Kerala, its phenology and regeneration. We also predict areas that have 
a potential to be a habitat for V. indica and re-examine the IUCN classification of ‘Critically Endangered’ 
in the light of our studies.  
Study Area 
The study area, Myristica swamps of Kulathupuzha region is located in Southern Kerala between the 
geo co-ordinates 8.75° to 9.0° N and 76.75° to 77.25° E. It is at the confluence of three revenue districts 
namely Thiruvananthapuram, Kollam and Pathanamthitta. One third of the study area is located in 
Kollam district. The swamps are scattered in three forest ranges namely Kulathupuzha and Anchal 
forest ranges, and Shendurney Wildlife Sanctuary (Fig. 2). Myristica swamp forests are located along 
the first order tributaries of the west flowing rivers, Kallada and Itthikkara [10] Sixty swamp patches 
having a cumulative area of 149.75 ha which is 0.0039% of Kerala’s land area (38,864 km2) and 
0.01348% of Kerala’s forested lands (11,126.46 km2) were mapped26, 10. The climatic and edaphic 
factors are discussed in methodology for prediction. Field work was done from November 2004 to 
March 2007. Ad hoc observations were continued till February 2011 on germination and regeneration 
in the swamps were made to ascertain trends but that data has not been included in this report. . 
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Figure 2. Study Area 
 

  

Figure 3. Sapling of V. indica in Myristica swamp Figure 4. Fruit of V. Indica with sprout 

Roby et al 



RJCES Vol 2[1] February 2014 

63 

 

Figure 5. Flowers of V. indica 
 

 
Study Species 
V. indica is an evergreen tree upto 30 m in height with. 10-12 mm thick and smooth bark which is greyish, 
blotched with white and green. A sticky, resinous exudation is seen. Leaves are simple, alternate; stipule 
narrow, lateral, deciduous (Fig. 5). The white flowers are bisexual (Fig. 5), 2-3 cm across, fragrant and in 
terminal panicles. The fruit (Fig.4) is capsule, pale brown, ovoid or oblong-ovoid, lanceolate, tip 
acuminate. Seed is single. There are many detailed descriptions of V. Indica[27,2] hence we are not 
elaborating on it here. 

 
METHODS 
1. Quantitative vegetation analysis 
The quantification of data was done only in randomly selected 19 swamps of the study area and presence 
of V. indica recorded from the all other swamps including Anchal and Shendureney WLS. For comparison 
with other forests 14 sample plots were taken just outside the swamps. Standard sampling methods [28] 
were adopted for the vegetation sampling. Most of the swamps have areas of less than 5 ha and are 
narrow, constricted and with convoluted outlines. Hence, relatively small sample plots were taken. 
Sample plots of 100 x 10 m (0.1ha) were laid out in each individual swamps. Each 100 x 10 m (0.1ha) 
plots were again divided into ten 10 x 10 m quadrats. Trees in each quadrat were enumerated, identified 
and GBH (Girth at Breast Height (1.5m above ground)) of trees with above 10 cm circumference recorded. 
Tree seedlings (GBH below 10cm) were enumerated from the sample plots to determine the regeneration 
status of tree species in the Myristica swamps. Density, Frequency, Abundance and IVI (Importance Value 
Index), were calculated using suitable software (Invent-NTFP) [29]. Based on the presence absence of V. 
indica a kernel density map was produced using PAST ver. 1.89 [30]. 
Based on the GBH, trees were grouped into different class intervals as 10-30cm =saplings, 30-60 cm= 
poles, 60-90cm= small tree, 90-180=medium tree and above 180=large tree. The Girth class distribution 
was graphically plotted as an inverted J shaped curve. Distortions in the curve are an indication of 
disturbance and the time of disturbance can be tentatively fixed by identifying the girth class where 
distortion is seen (by calculating approximate time taken by tree species to attain a particular girth).  
2. Phenological and regeneration studies 
Various reproductive phenological stages such as flowering, fruiting, seed germination of V. indica trees 
found in different Myristica swamps in Kulathupuzha were observed every month for two years using a 
binocular (10X40). The growth and survival rate of 500 seeds of V. indica, germinated in natural habitat 
were studied for the same period of time.  
3. Response to environmental factors 
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The effect of various environmental factors such as area under inundation, inundation depth, 
temperature, relative humidity, canopy cover, area covered by litter, litter depth, area with undergrowth, 
area covered by stilt root, area covered by knee root, GBH classes of trees10-30, 30-60, 60-90, 90-180, 
above 180, gravel%, sand%, silt%, clay%, soil pH and soil OC content on V. indica, was studied by using a 
PCA using XLSTAT 2010. Response of other trees in the swamp and V.indica to inundation a salient 
condition in the swamp was compared. 
4. Prediction of potential areas in Kerala which are a prime habitat for V. indica 
In our study we found V. indica very much adapted to Myristica swamps in Southern Kerala with only a 
few occurrence of V. indica recorded from non–swampy areas. But there are various studies [2-9] which 
report V indica from different forest ecosystems. Taking into account the description of these study areas 
we compiled the following habitat requirements for V indica. 
Elevation: - V. indica has been reported from seas level to 1500 amsl. As most of the reports have been 
below 650 msl we have given an altitude range for the tree till 1000m amsl.  
SRTM (Shuttle Radar Topo Mission) data set of NASA distributed by USGS 31 was used as material for 
elevation. The SRTM 90 m DEMS have a resolution of 90 m at the equator, and are provided in mosaiced 5 
degree x 5 degree tiles, in geographic coordinate system-WGS-84 Datum (World Geodetic System-84). 
The vertical error of the DEMs is reported to be less than 16 m.  
Hydrology: - In Southern Western Ghats areas found near rivers have the ability to retain its ground 
water level above 6 m even in summer season. These areas retain moisture throughout the year. Previous 
workers point out that this retention of moisture is crucial in the development of many tree species and 
also in deciding the vegetation composition at various elevations. Most of the V. indica populations have 
been reported from around the forest streams. A buffer zone of one km was used from the streams. To 
obtain data on streams, base layers from (scale 1: 1,000,000) Resource Atlas of Kerala, prepared and 
published by Centre for Earth Science Studies, were digitized and used.  
Soil: - V. indica has been reported from a variety of soil types hence soil was not taken as a limiting factor  
Monsoons: - According to the rainfall map over a period of 1902-1979 published by Centre for Earth 
Science Studies (CESS) V. indica has been reported from areas coming under all the rainfall patterns 
existing for the Southern western Ghats. Hence rainfall was also not a limiting factor 
Land use: - V. indica have been mostly reported from the forested areas. Some individuals have been 
found in settlements or plantations, which were once forests of the past. Hence, these areas lie outside the 
natural forest boundary as shown in Survey of India Topo sheets. Therefore, an updated forest map of 
Kerala prepared by Kerala Forest Research Institute (KFRI) was used for obtaining forest layers and 
protected area coverage of the forest.  
These different parameters were combined to produce a model, which could simulate the areas that have 
the potential to be habitat for V. indica . The process is depicted in the flowchart below (Fig. 6). 

 
Figure. 6. Various steps for the prediction of prime habitat for V. indica 

 
RESULTS AND DISCUSSION 
Position of V. indica in Myristica swamps of Southern Kerala 
Vateria indica was recorded from all the sixty patches of Myristica swamps that have mapped from in 
Kulathupuzha region (Anchal and Kulathupuzha forest ranges and Shendureny WLS) covering total area 
of 149.75 ha. We counted 374 trees in the 19 Myristica swamps in Kulathupuzha Forest Range sampled 
using transect (19000 m2) and 13 trees in the transects (14000m2) outside the swamps. Going by the IVI 
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values V. indica is in third position when compared to other tree species in the Myristica swamps sampled 
in Kulathupuzha (Table 1)and 17 th position (IVI value 0.0519) in the forests adjacent the swamps.  

 
Table 1. Summary of the selected tree characteristics of Myristica swamps: (values interpolated to hectare). 

Species N D AB R D F RF RBA IVI 

Myristica fatua var. magnifica 913.00 480.53 5.97 0.30 0.81 0.18 0.15 0.63 
Gymnacranthera farquhariana 768.00 404.21 4.89 0.26 0.83 0.18 0.19 0.63 
Vateria indica 374.00 196.84 6.13 0.12 0.32 0.07 0.36 0.55 
Holigarna beddomei 290.00 152.63 4.75 0.10 0.32 0.07 0.13 0.30 
Lophopetalum wightianum 219.00 115.26 2.43 0.07 0.47 0.11 0.06 0.24 
Other species 434.00 228.42 65.67 0.14 1.75 0.39 0.12 0.65 
Total 2998.00 1577.89 89.85 1.00 4.49 1.00 1.00 3.00 
 

Table 2. Position of V. indica in selected* Myristica swamps in Southern Kerala (values interpolated to 
hectare). 

Site  N D AB RD F RF RBA IVI (3) 
Pilekode 20 200 3.33 0.18 0.6 0.13 0.044 0.35 
Marapalam Minor 21 210 3.00 0.19 0.7 0.11 0.30 0.59 
Mottal Mood 24 240 3.43 0.19 0.7 0.18 0.05 0.42 
PlavuChal 32 320 4.00 0.21 0.8 0.14 0.16 0.51 
Pullu Mala  39 390 4.33 0.42 0.9 0.20 0.39 1.02 
NeerattuThadam_II 95 950 11.88 0.26 0.8 0.19 0.75 1.19 
NeerattutThadam-I 135 1350 13.50 0.35 1.0 0.18 0.31 0.83 
*having more than 5 trees 
 
Maximum number of V. indica trees were recorded from NeerattuThadam-I swamp followed by 
Neerattuthadam-II swamp of Anchal Forest Range.  The trees were present in all the Myristica swamp 
patches but in sampling V.indica trees were mostly recorded from Anchal and Kulathupuzha. The number, 
density, abundance and IVI of V. indica in swamps with more than 10 trees are shown in Table .2 
Girth class distribution  
Girth class distribution of V. indica shows that the distribution quite normal; it is an almost perfect 
inverted “J”. The saplings (10-30cm girth) are increased in numbers followed by pole sized trees (30-
60cm), small, medium and large trees (Figure .7). 
The data further indicates a steady increase of V. indica population in the future with immature trees 
contributing 82.35% of the population in the transects. Trees in the lower girth class comprising the 
immature trees show a increase of upto 72.75% (Table 3). 

 
Table 3. Population increase in V. indica indicated by % of various girth classes 

Girth class(cm) No. of trees % of total % of mature and 
immature trees 

% of decline of 
immature trees 

120-180 8 2.14 17.65 Mature 
90-120 20 5.35 Mature 
60-90 38 10.16 Mature 
30- 60 104 27.81 82.35 -72.19 
10- 30 204 54.55 -45.45 
Total  100 100  

 

 
Figure 7.Girth class distribution of V. indica 
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Response to environmental parameters 
Inundation is the salient feature of any swamp. V. indica does not show much tolerance to inundation. 
When compared to the Myristica species found in the swamp but when we compare non Myristica species 
tolerance to inundation depth and area under inundation we find that v. indica fares well. Only Myristica 
fatua var.magnific, Semecarpus auriculata, Syzygium travancoricum, Strombosia ceylanica, Mesua ferrea 
and Diospyros paniculata show more tolerance to inundation than V. indica. Soil texture especially the 
percent of gravel and sand seemed to elicit a positive response from the tree. V. indica did not respond 
negatively to low pH of the soil (which is characteristic of the swamps) At the same time the PCA map 
(Fig. 8 )shows that humidity (a characteristic of the swamps) and dense canopy was placed quite far from 
V. indica. V. indica is placed quite close to undergrowth. In the swamps, profuse undergrowth is rare due 
minimal penetration of sunlight to the forest floor, inundated condition and profusion of ariel roots of the 
Myristica species. This suggests that V. indica will be more prominent in the peripheral areas of the well-
inundated swamp or comparatively dry swamps. We have to infer this, because there is nothing to 
suggest that undergrowth is favourable to the tree. Rather the conditions, which support undergrowth 
also helps V. indica. .Less dense canopy means better sunlight penetration, reduced humidity and more 
undergrowth when compared to other areas in the swamp. As most of the V. indica individuals (82%) are 
still growing, it would be natural to find them where the canopy of the evergreen forest has gaps. This will 
happen in the periphery of the swamp where reduced inundation leads to reduced Myristica species and 
more semi evergreen and evergreen species. It could also be a result of human activities such selective 
felling in the hardwood forests around the swamps So on one hand while V. indica does not adjust well to 
the salient environmental feature of the swamp, namely inundation and closely associated parameters 
such as humidity it does not deter the presence the tree either. V. indica may thus not qualify to be a true 
swamp species like Myristica fatua var. magnifica but seems better adapted to the swamps than many 
other non swampy species (Fig. 9). Also it seems to find swamps with low level of inundation and the 
periphery of the well inundated swamps as an optimum habitat.  
 

 

Figure 8. PCA map showing  responses  of V. indica to various environmental parameters measured in 
the swamps 

 
Figure 9. PCA map showing responses of different tree species found in the swamp to salient  swamp 

feature-inundation 
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Density and abundance of saplings inside the swamps 
A total of 1076 individual of V. indica saplings (Fig. 3) below 10cm GBH were recorded from 19 sample 
plots. It made up to 16.81 percentage of all saplings of all the species recorded from the Myristica swamps 
(Table .4). In sapling density of species tree V. indica has got second position. 
Phenology   
Various phenological stages V. indica are shown in the Fig. 10. Leaf flushing begins in January and extends 
till the first week of April. As in the Myristicaceae species there is no clear leaf fall stage for this species. 
Leaf maturation is completed by June. 
Flowering begins in January and continues till May. Flowering was not observed in this species in the first 
year of study. Fruiting commences at the end of March. Fruit maturation begins by the last weeks of June 
and continues till August. Fruit fall is from July to September. Germination begins in the weeks of July and 
lasts till October. Fruiting was not observed in the first year of study. 
Distribution of V. indica in Myristica swamps in Kulathupuzha region 
Out of 60 Myristica swamps studied all had V. indica. The swamps in Anchal Forest Range had maximum 
number of trees. The distribution of V. indica is shown in the kernel density map is (Fig.11). The black 
spots on the map indicate the swamps where trees of V. indica are present. Using these discrete points as 
reference a data of continuous nature has been generated in the form of a graphical representation. The 
swamps in Anchal are more desiccated than swamps in other regions [22,23] which explains why these 
swamps have greater population of V. indica, a non- swampy species. 
Identification of potential areas by using GIS 
V. indica was mostly found in and around Myristica swamps in the study area. In other studies it has been 
reported from swampy areas, and along the banks of forest streams and rivers. Ranni 277km2 (26.18%) 
and Malyattor 228.3 km2 (36.96%) Forest Division show maximum potential habitat area of V. indica 
(Table 5 and Fig. 12). Punalaur 145.9 km2 (52.07%) forest division which includes Anchal and 
Kulathupuzha Forest ranges is in the eighth positions with potential area. Though Agasthyavanam is in 
the 25th position more than 60% of its land has potential for V. indica.  
Comparison with other studies   
From the various published reports of V. indica the northern most report is from a study site  between 
13.55°–15.31°N 5 and the northern most single site report is from  Sirsimakki village in Uttara Kannada 
14°35°N. There are many studies which report the presence of this species (Table 6.) 

 

Figure 10. Pictorial summary of phenological phases of V. indica 

 Actinodaphne hookeri-AH, Alstonia scholaris-AS, Anthocephalus chinensis-AC, Aporosa lindiliyana-AL, 
Artocarpus hirsutus-AH, Baccaurea courtallensis-BC, Calophyllum polyanthum-CP, Canthium-C, Cinnamomum 
malabatrum-CM, Diospyros buxifolia-DB, Diospyros paniculata-DP, Dipterocarpus bourdillonii-DIB, Dysoxylum 
malabaricum-DM, Elaeocarpus glandulosus-EG, Elaeocarpus tuberculatus-ET, Ficus sp-F, Gymnacranthera 
canarica-GC, Holigarna beddomei-HB, Hopea parviflora-HP, Hydnocarpus pentandra-HYP, Knema attenuata-KA, 
Lagerstroemia flos-reginae-LF, Leea indica-LI, Lophopetalum wightianum-LW, Macrenga pelata –MP, 
Malampoovanam-M, Mastixia arborea-MA, Mesua ferrea-MF, Myristica beddomei-MB, Myristica fatua 
var.magnifica-MM, Myristica malabarica-MM1, Persea macrantha-PM, Pinanga dicksonii-PD, Polyalthia 
fragrans-PF, Poothemkally-P, Semecarpus auriculata-SA, Strombosia ceylanica-SC, Swietenia macrophylla-SM, 
Syzygium cumini-SYC, Syzygium gardneri-SYG, Syzygium mundagam-SY1, Syzygium tarvancoricum-SYT, 
Tabernaemontana heyneana-TH, Tetrameles nudiflora-TN, Vateria indica-VI, Xanthophyllum arnottianum-XA, 
Xylopia parviflolia-XP. 
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Table 4. Density and abundance of saplings in sample plots of Myristica swamp 
Species Total % of  Total 

Myristica fatuavar.magnifica 
1690 

26.4 

Vateria indica 
1076 

16.81 

Gymnacrantherafarquhariana 
955 

14.92 

Holigranaarnottiana 536 8.37 
Lophopetalumwightianum 

469 
7.33 

Xanthophyllumarnottianum 369 5.76 
Xylopiaparvifolia 119 1.86 
Mastixiaarborea 105 1.64 
Symplocoscochinchinensis 103 1.61 
Baccaureacourtallensis 89 1.39 
All others species 

891 13.92 
Total 6402 100.00 
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Figure 11. Kernel density map of V. indica 

Table 5. Areas with potential for Vateria indica in Kerala forests 
Rank in 
Kerala. Forest Division Potential area in 

km2 
Total forest 
area in km2 % -potential area 

1 Ranni 277 1058.06 26.17999 
2 Malayatur  228.3 617.77 36.9555 
3 Nilambur North  197 398.64 49.41802 
4 Mannarkad  189.7 529.56 35.82219 
5 Calicut  169.8 290.22 58.50734 
6 Konni  154.2 331.66 46.4934 
7 Trivandrum  154.2 368.6 41.83397 
8 Punalur  145.9 280.22 52.06623 
9 Vazhachal  145.2 413.94 35.07755 

10 Kannur  141.8 302.78 46.83268 
25 Agasthyavanam 20.97 31 67.64516 

 Others 1681.143 6546.53 25.67991 
 Total 3505.21 11168.98 31.38 
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Figure 12. Area with a potential for V. indica in Kerala 

 

Table 6. Comparison of density and IVI of Vateria indica recorded by different workers in different sites in 
Western Ghats 

Study Site D BA IVI Status of Habitat Source 
Pattighat 19.0 4.6 28.3 Disturbed Swamy et al.(2010) 

Brahmagiri 50.0 3.1 24.5 Undisturbed -do- 
Padnailkannad 6.0 2.5 11.4 Disturbed -do- 

Kadmakal 113 9.7 76.0 Less disturbed -do- 
Peppara 2.25 Not 

mentioned 
Not 

mentioned 
Less disturbed Varghese and Menon (1999) 

Uttara Kannada 0.15 0.44 0.57 Less disturbed Bhat and Kaveriappa (2009) 
Karnataka 5 18212.91 0.77 Less disturbed Krishnmani and Kumar 

(2000) 
Charmandy 178 8.74 61.04 Less disturbed Vasanthraj. & 

Chandrashekar. 2006 
Kulathupuzha 196.84 0.36 0.55/3 Less disturbed This study 

 
When we compare these different studies we find that our study area–the Myristica swamps of 
Kulathupuzha region have the highest density of 196.84 trees/hectare for V. indica despite the fact that 
Myristicaceae dominate these swamps. This highlights the importance of these swamps as a habitat for V. 
indica. 
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IUCN status 
At present the IUCN has classified V. indica as Critically Endangered [1] based on the assessment in 1998. 
This means that there has been more than 90% of decline in the population measured over the longer of 
10 years or 3 generations. Population reduction observed, estimated, inferred or suspected in the past 
where the causes of reduction are clearly reversible and understood and have ceased based on a decline 
in the area of occupancy, extent of occurrence and or habitat quality and actual or potential levels of 
exploitation. 
In our study area we find that instead of a population decline there is an increase in the ground and 
projected population. High regeneration of as indicated by profuse saplings indicate a healthy future for V. 
indica at least in the Myristica swamps, thus ruling out ‘criteria A’. The extent of occurrence for V. indica is 
more than 100km2 and less than 5, 000 km2 considering the northern and southern most reports 
(‘criteria B1’). Our study is confined to Myristica swamps where the vegetation composition is drastically 
different from other ecosystems so we do not interpolate our data of V. indica density and basal area to 
the ‘extent of occurrence’ or plot the ‘area of occupancy’ (‘criteria B2’). for the entire Western Ghats. 
Various studies indicate that the populations of V. indica are severely fragmented (B a ) and that there are 
fluctuations in the number of mature individuals (B c) which would qualify the V. indica to be in the 
endangered category.The total number of mature V. indica is also more than 250 though less than 2500 
based on our study and previous studies and our study does not indicate decline in the population (C). 
Neither does the tree qualify for criteria D (very small or restricted population) or E (Quantitative 
analysis which indicates the probablity of extinction in the wild in the future). The access of non-
departmental individuals to the trees are negligible because most of the trees are in protected areas or 
reserved forests. Therefore, we recommend that the categorization of V. indica as Critically Endangered 
be reassessed based on data from the entire Western Ghats. The Kerala part of Southern Western Ghats, 
especially the Myristica swamps have great potential of V. indica trees. High IVI and high regeneration 
rate of V. indica tree in Myristica swamps indicates that such ecosystems are suitable for its growth. The 
species has wide range of tolerance to inundation when compared to other non- Myristica and are seen 
plenty in less inundated swamps and along the periphery of highly inundated swamps. Girth class 
distribution indicates a steady increase of V. indica population in the future with immature trees 
contributing 82.35% of the population in the transects. Kulathupuzha Reserve Forests is considered as a 
totally irreplaceable gird for the Endangered species Canthium pergracilis and the Kulathupuzha-Palode 
forests as high conservation priority in the Western Ghats and Kulathupuzha area is one of the few 
regions having Myristica swamps [32] Rodgers and Panwar [20,21] highlighted the systematic 
destruction of these swamps and called for Priority I level implementation of their proposed Myristica 
swamp Wildlife Sanctuary. We conclude that efforts in-situ and ex- situ be taken to ensure the continuity 
of this species and conserving the habitat in its pristine form should also be prioritized. Conservation of 
Myristica swamps has many benefits which includes preservation of one of the smallest and most 
fragmented ecosystems found almost nowhere else in the world. It would also ensure protection to many 
endemic and red-listed populations of plants and animals.  
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