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INTRODUCTION

Myristica swamp is one of Western Ghats’ unique ecosystems,
a global megadiversity hotspot (Chandran and Mesta, 2001).
The swamp is found in the low laying poorly drained areas. It
is characterized by vegetation dominated by tree species
belonging to Myristicaceae’s family, mainly two
species viz. Myristicafatua var.magnifica and Gymnacranthera
farquhariana.Other Myristica fatua species found
are Myristica malabarica and Knema attenuata. Moorthy
(1960) was the first to report the Myristica swamps from the
erstwhile Travancore region of southern Western Ghats.
Further studies reported these swamps in the valleys of
Shendurney, Kulathupuzha, and Anchal forest ranges in this
region. Champion and Seth (1968) classified this unique
vegetation as tropical freshwater swamp forests (4C/FS1) and
emphasized the critical need for urgent conservation (Rodgers
and Panwar, 1992).  However, over the period of agricultural
interference such as the shifting cultivation, plantation
establishment, monocultural farming system as well as the
commercial cropping system, etc., the swamp drastically
reduced to patches in the Western Ghats region (Chandran
and Mesta, 2001)

The science of phytosociology deals with plant communities’
structure composition and development, and the relationship
between them (Pott, 2011). Phytosociology can also be
considered a system for classifying these communities, aiming
to achieve an empirical coefficient model of vegetation using
a plant taxa combination that characterizes vegetation units.

For (Mishra et al., 2012), phytosociology is useful in describing
each plant species’ population dynamics that occur in a
particular community and helps understand how they relate
to other species in the same community. Several studies on
floristic diversity, species composition, distribution pattern,
and phytosociology of myristica swamp have been reported,
such as that of myristica swamp of Southern Western Ghats
(Vaghese and Menon, 1999), Swamp of Uttar Kannada district
of Karnataka Western Ghats (Bhat and Kaveriappa, 2009),
Northern Kerala (Sreejith et al., 2016), Myristica swamp forests
of Kulathupuzha (Roby et al., 2018). Lack of regular monitoring
of previously explored species is considered as the major
challenge face in assessing threat status and ecological
significance of endangered, rare, vulnerable and threatened
species (Kumar and Bimal, 2016). Therefore, documenting
and inventorying the plant communities’ structural and
composition is fundamental for biodiversity conservation and
sustainable management of delicate ecosystems like myristica
swamp forests (Swamy et al., 2010).  The objective of this
investigation was conceptualized to obtain information on
ecological status base on density, frequency and important
value index (IVI) and soil physicochemical properties within
the swamp.

MATERIALS AND METHODS

Study Area
The investigation carried out the phytosociologicaal and
edaphic study of Myristica swamp of Shendurney Wildlife
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Sanctuary of Thenmala, Kollam district of Kerala state, India
which is located between 8º44' and 9º14' N and longitudinal
coordinates of 76º59' and 77º16' E longitude, with the notified
area of 171Km2 (Fig.1). The site receives rainfall during the
dual (Southwest and Northeast) monsoon season. A higher
percentage (75%) of the precipitation recorded at the
southwest monsoon from May to the middle of September.
The intensity of rainfall varies across the areas, but the annual
rainfall is approximately 3200mm (KFD, 2012). Substantial
temperature fluctuation is typical both seasonal and diurnal
due to disparity in elevation, with the hottest months being
March to May while the coldest is December and January. The
temperature varies between 17º to 35ºC with maximum
daytime temperature during the hottest month of the year
recorded at about 39º C (KFD, 2012). The objective of this
study was centred to obtain information on ecological status
and soil physicochemical properties of within the swamp.

The ecological analysis was carried out following the standard
method (Phillips, 1959; Mueller-Dombois, and Ellenberg,
1974). Relatively undisturbed patches of the myristica swamp
were selected for the study. The size of the quadrats was
determined based on the species-area curve method (Misra,
1968). Twelve sample plots (quadrats) of 15×15 m size were
used and enumerated all the individuals trees  10cm,
counted, and the GBH was measured (Reddy et al., 2007).
Individual trees with multiple stems near the ground were
measured as a single individual while an individual with
buttresses was measured up to 2 m above the buttresses. Soil
samples were collected from the representative’s plots
(quadrats) at four different soil depths (0-10, 10-30, 30-60, 60-
100 cm). The samples were taken to the laboratory in a
polythene bag, air dried and then grounded using pestle and
mortar and sieve through 2mm mesh size sieve. The powdered
sample was kept for chemical analysis. Bulk density of the soil
sample was determined following the method of (Gupta, 2004)
and was evaluated by the formula:

The pH and electrical conductivity (EC) of the soil samples
were determined using a glass electrode digital pH meter and
electric-conductivity meter with a soil and water ratio of 1:2
following (Gliessman, 2000). Organic carbon was determined
following the Walkley-Black method (Walkey and Black, 1934).
Estimation of cation exchange capacity was carried out using
the Barium chloride method (BaCl2), the exchangeable cation
extracted by BaCl2 was estimated using atomic absorption
spectrophotometer for (Ca, Mg) and flame photometer for (Na,
K) (Hendershot and Duquette, 1986).

Statistical Analysis
The soil physicochemical data obtained for all the attributes
was subjected to statistical analysis using the analysis of
variance (ANOVA). The correlation coefficient was analysis
using SPSS statistical software respectively.

Important Value Index (IVI)
The data obtained were subjected to analysis to determine the

Relative density, Relative dominance and Relative frequency.
The Important value index was obtained following the method
of Curtis, (1959) as the sum of the relative density (%), relative
dominance (%) and relative frequency (%) of the species
(Curtis, 1950).

Density (ni): The total number of individual specie A

Dominance (D): Sum of the total basal area at (1.37 m) for the
individual of the same species

Species Richness
The richness of the species is the defined as the number of 
species in a quadrat. For this investigated the individual number 
of the species in a quadrat recorded throughout the sampling 
quadrats was used as the expression of the species richness. 
The species richness was successfully used in many studies 
as a measure of diversity (Magurran, 1988).

Shannon–Wiener diversity index

Shannon–Wiener diversity index was used to described the 
species diversity (Whitter, 1972) 

Where, H= Shannon-Weiner index; S= the number of species; 
ln = log basen

Simpson’s floristic diversity Index (D): The Simpson index of 
dominance of the species was computed using the Simpson’s 
Index (Simpson, 1949) as:

2s
0i )pi()CD(indexsimpson  ==

Where, ni is the total number of individuals of species i , N=
total number of all the individual of all the species; Pi= The
proportion of the abundance of the ith species i.e., (ni/N),

S =Number of the species in the plot i =1.

RESULTS  AND DISCUSSION

The result of this investigation is obtained following the
intensive study carried out in undisturbed area of the myristica
swamp forest of  Shendurney wildlife sanctuary. This study
recorded a total of 33 species, which are represented by 19
families. Out of the 33 species, 14 species are endemic to the
Western Ghats. The dominant species is Myristica fatua,
followed by Myristica dactyloides, Knema attenuata, and
Vateria indica (Table 1).  The taxonomic representation of the
woody vegetation of Shendurney Wildlife Sanctuary is
dominated by the species belonging to the Myriticaceae family
with a maximum of (5) species followed by  Anacardiaceae,
Dipterocarpaceae, and Euphorbiaceae (3),  Clusiacaeae,
Ebenaceae, Rubiaceae and Rutaceae (2) (Table 2.). A similar
observation was recorded by (Bhat and Kaveriappa, 2009) in
Karnataka’s myristica swamp and Northern Kerala (Sreejith et
al., 2016).

Shannon–Wiener diversity index (H ) = - ∑_(i=1)^sln
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Table 1: The phytosociological parameters of Myristica Swamp forest of Shendurney Wildlife Sanctuary

  Species No. of Basal area Frequency Relative Relative Relative Importance
individuals (m2) Percentage frequency density dominance Value Index

*Myristica magnifica 65 180.71 100 10.26 21.04 7.55 38.85
Myristica dactyloides 60 816.04 100 10.26 19.42 34.11 63.78
*Knema attenuata 35 128.95 83.33 8.55 11.33 5.39 25.26
*Vateria indica 27 197.72 75 7.69 8.74 8.26 24.69
*Hopea Parviflora 17 40.62 66.67 6.84 5.5 1.7 14.04
*Gymnacranthera farquhariana 14 27.56 66.67 6.84 4.53 1.15 12.52
Lophopetalum wightianum 10 57.98 50 5.13 3.24 2.42 10.79
*Myristica malabarica 10 46.49 33.33 3.42 3.24 1.94 8.6
*Holigarna arnottiana 8 266.78 33.33 3.42 2.59 11.15 17.16
*Baccaurea courtallensis 7 1.76 41.67 4.27 2.27 0.07 6.61
Mitrephora grandiflora 5 39.07 16.67 1.71 1.62 1.63 4.96
*Xanthophyllum arnottianum 5 75.52 33.33 3.42 1.62 3.16 8.19
*Cinnamomum malabratum 4 0.47 25 2.56 1.29 0.02 3.88
Haldina cordifolia 3 139.65 25 2.56 0.97 5.84 9.37
*Diospyros paniculata 3 9.63 16.67 1.71 0.97 0.4 3.08
Garcinia gummi-gutta 3 7.76 16.67 1.71 0.97 0.32 3
Gomphandra coriacea 3 1.86 8.33 0.85 0.97 0.08 1.9
Mitragyna parviflora 3 35.66 8.33 0.85 0.97 1.49 3.32
Hopea malabarica 3 12.55 8.33 0.85 0.97 0.52 2.35
*Hydnocarpus pentandra 2 31.93 16.67 1.71 0.65 1.33 3.69
Spatholobus  parviflora 2 2.48 16.67 1.71 0.65 0.1 2.46
Mesua ferrea 2 22.21 16.67 1.71 0.65 0.93 3.29
Atalantia racemosa 2 2.76 8.33 0.85 0.65 0.12 1.62
Dysoxylum macrocarpum 2 25.13 16.67 1.71 0.65 1.05 3.41
*Kingiodendron pinnatum 2 8.95 16.67 1.71 0.65 0.37 2.73
Diospyros foliosa 2 1.7 8.33 0.85 0.65 0.07 1.57
*Mastixia arborea 2 7.7 16.67 1.71 0.65 0.32 2.68
Aporusa bourdillonii 2 52.23 8.33 0.85 0.65 2.18 3.68
Buchanania axillaris 2 46.66 8.33 0.85 0.65 1.95 3.45
Lagerstroemia flos-reginae 1 6.17 8.33 0.85 0.32 0.26 1.44
Lannea coromandelica 1 97.53 8.33 0.85 0.32 4.08 5.25
Aporusa cardiosperma 1 0.16 8.33 0.85 0.32 0.01 1.18
Melicope lunu-ankenda 1 0.2 8.33 0.85 0.32 0.01 1.19
Total 309 2392.59

*Endemic to Western Ghats

Table 2: Family Important Value (FIV) of Myristica swamp forest of
Shendurney Wildlife Sanctuary.
Family No. of Species    FIV
Myristicaceae 5 149.01
Anacardiaceae 3 25.86
Dipterocarpaceae 3 41.08
Euphorbiaceae 3 11.48
Clusiaceae 2 6.29
Ebenaceae 2 4.66
Rubiaceae 2 12.69
Rutaceae 2 2.8
Annonaceae 1 4.96
Caesalpiniaceae 1 2.73
Celastraceae 1 10.79
Cornaceae 1 2.68
Fabaceae 1 2.46
Flacourtiaceae 1 3.69
Icacinaceae 1 1.9
Lauraceae 1 3.88
Lythraceae 1 1.44
Meliaceae 1 3.41
Xanthophyllaceae 1 8.19

The species important value index (IVI) of the myristica swamp
of Shendurney Wildlife Sanctuary was represented in (Table
1). The maximum IVI was recorded for Myristica

dactyloides (63.78), followed by Myristica fatua
(38.85), Knema attenuata (25.26) and Vateria indica (24.69)
(Table 1.). The family Myristicaceae has the maximum family
important value index of (FIV=149.01), followed by
Dipterocarpaceae (FIV= 41.08%), Anacardiaceae
(FIV=25.86%), Rubiaceae (FIV= 12.69%), Euphobiaceae
(FIV=11.48%) and Celastraceae (FIV= 10.79%) (Table 2). A
similar result was obtained by (Bhat and Kaveriappa, 2009) in
the swamp of Uttara Kannada.

The maximum average value of GBH was observed for Lannea
coromandelica (350 cm), followed by Haldina cordifolia (240
cm), Aporosa bourdillonii (180 cm) and (170 cm)
for Buchanania axillaris while the lowest GBH value was
recorded for Cinnamomum malabratum. The understory
vegetation is dominated by Syzygium travancoricum,
Myrristica dactylodes, Knema attenuata, Myristica magnifica,
Gymnacanthera farquhariana, Olea dioica, and Dysoxlum
malabaricum. The swamp is predominated by the presence
of different types of climbers and lianas like Myxospyrum
smilacifolium, Stenochlaena palustris, Pothos scandens,
Chilocarpus denudatus, Kunstleria keralensis, Calamus
hookerianus, Bauhinia phoenicea, Ventilago bombaiensis,
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Chilocarpus denudatus, Entada rheedi and Gnetum edule.

Girth Class Distribution (GBH)

The girth class distribution is one of the characters of the stand
structure and graphic representation of the different girth
classes (Kumar and Bimal, 2016). This study recorded
approximately 40 % of the individual species were within the
DBH class range of (>20-60 cm), followed by 20 % (>10-20
cm) and 16 % (> 60-100 cm), while 4% were observed within
the range of >220 cm GBH classes (Table 3.). A similar result
was reported by (Shivaprasad et al., 2002; Bhat and
Kaveriappa, 2009). However, the present study observed a
subsequent decrease in species with increased GBH (Table 3
and Figure 2). Vasanthraraj and Chanraashekar (2006)

recorded more than half of the species in the 10-20 cm GBH
classes, while Shivaprasad et al. (2002) reported nearly one-
third of species in the 20-60 cm GBH classes. Chandrashekara
and Jayaraman (2002) recognized that the value of floristic
diversity indices was comparatively less than evergreen and
semi-evergreen indices. The freshwater swamp is a delicate
forest ecosystem subject to compositional and structural
changes due to biotic and abiotic factors.

Diversity Index

Depending on tree species composition in an ecological zone,
the diversity indices varies significantly (Abdulrashid and
Bilyaminu, 2020). The Shannon- Weiner diversity indices (2.67)
obtained in the present study were higher compared with the
2.15 for (Varghese and Menon, 1999), 0.12-0.19 for (Chauhan
et al., 2017), and lower than 3.69 for (Varghese and Kumar,
1997) and 3.23 for (Sreejith et al., 2016).  In the present study,
the Simpson index of diversity found is 0.99, which is greater
than the 0.93 reported by (Bhat and Kaveriappa, 2009) in the
swamp of Uttara Kannada. Dissimilar to the diversity of other
evergreen forest ecosystems such as reported by (Giriraj et al.,
2008) with the Shannon diversity indices value of 4.89, the
diversity of myristica swamp forest is relatively low is due to
the domination of few forest trees species belonging to the
Myristicaceae family that are confined and adaptable
throughout the year inundation in the area. The trees species
can thrive due to their physiological and structural attributes
such as adventitious roots (stilt roots) and seed germination
strategy.

Soil Physicochemical Properties

The soil in the Myristica swamps of Shendurney wildlife
sanctuary is slightly acidic (Table 4). The maximum pH value
(5.67) was recorded for (10-30cm) depth in the sub-horizon,
the lowest pH value (5.39) was observed in the uppermost
horizon, which may be due to the presence of organic matter
(Litter, twigs, animal waste, leaves). However, there is no
significant difference between the pH at (0-10 cm), (30-60cm),
and (60-100cm) depths level in the present study. Earlier studies
by Bhat and Kaveriappa (2016) recorded a higher soil pH
(5.83) for the myristica swamp of Uttara Kannada. The soil pH
value showed no strong correlation with any of the soil
properties and no specific trend with increasing depth. In this
study, the maximum percentage of soil organic carbon 1.33%
was recorded at 0-10cm depth which may  be attributed to the
greater accumulation of litter minerals in the upper layer
(Tab.4), which is low compared to 1.98 % of 0-15cm depth in
the evergreen forest but similar to 1.31% at 0-15 cm depth of
semi-evergreen forest (Balagopalan and Jose, 1993). The
percentage of organic carbon showed a decreasing trend with
increasing depth similar decreasing trend was observed by
(Jehangir et al., 2012, Gosain, 2016). The soil electrical
conductivity (EC) is the relative measure of the total quantity of
ions in the soil sample. The soil’s EC value indicated a significant
variation. The greater value (0.367 dSm1) was recorded for
the upper layer (0-10cm) with no significant difference between
the 10-30 cm and 30-60 cm depth but a significant difference

Table 3 : DBH Classes and density of plant species in Myristica
swamp forest of Shendurney Wildlife Sanctuary
DBH Range (cm) No. of Percentage
Classes Individual
1 >10-20 62 20.06
2 >20-60 121 39.16
3 >60-100 51 16.5
4 >100-140 37 11.97
5 >140-180 15 4.85
6 >180-220 11 3.56
7 >220 12 3.88

Figure  1: Map showing the study area

Figure 2: DBH class categories, Number of individual and percent-
age of tree species of Myristica swamp forest of Shendurney.
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Table 4: Soil Physicochemical properties of Myristica Swamp forest of Shendurney Wildlife Sanctuary
Soil Soil Physicochemical Parameters (Mean ± SD)
depths
(cm) Electrical Organic Bulk density CEC (cmol Base saturation

pH conductivity(dS/m1) carbon (%) (g/cm3 ) (+)kg-1) (%)
0-10 5.39b±0.02 0.367a±0.01 1.33a±0.01 1.60b±0.06 4.54a±0.07 14.27a±0.26
30-Oct 5.67a±0.06 0.118bc±0.002 0.69b±0.01 1.58b±0.03 3.66c±0.03 13.83ab±0.17
30-60 5.40b±0.04 0.136b±0.01 0.63bc±0.03 1.82a±0.06 4.30b±0.035 12.95c±0.12
60-100 5.48b±0.05 0.102c±0.002 0.46c±0.03 1.87a±0.05 3.70c±0.047 13.44bc±0.80
CD 0.146 0.02 0.185 0.169 0.184 0.606

Table 5: Pearson’s correlations coefficient between soil properties
in Myristica Swamp forest

CEC SOC pH EC BD PBS
CEC 1
OC .753** 1
pH -.642* -0.298 1
EC .788** .953** -0.436 1
BD -0.102 -0.492 -0.288 -0.462 1
BS 0.084 .584* 0.096 .629* -.725** -

CEC: Cation Exchange Capacity; SOC: Soil Organic Carbon; pH; Soil Hydrogen Ion concentration;
EC: Electrical Conductivity; BD: Bulk Density; PBS: Percentage Base Saturation.
** . Correlation is significant at the 0.01 level (2tailed); *. Correlation is significant at the 0.05 level
(2tailed)

between the 30-60 and 60-100 cm depth. The value is higher
than 0.19 dS/m, 0.08 dS/m and 0.08 dS/m at 0-15, 15-50 and
50-100 cm depth for evergreen forest and 0.11 dS/m, 0.06 dS/
m and 0.05 dS/m for semi-evergreen respectively (Balagopalan
and Jose, 1993). However, the EC of the soil decreases with an
increase in depth. The electrical conductivity of soil is
influenced by variation in sites, soil depth, and interaction.
Digvijay et al. (2020) earlier reported the electrical conductivity
of forest soil of Cedrus deodara.The study also observed a
significant decreased in electrical conductivity with an increase
in soil depth. This may be attributed to the leaching of soils
nutrient from the surface soils.  The soil bulk density value
differed across the soil depths with a lower value (1.60 g/cm3)
in the upper layer, with no significant difference between the
first and second depth. This study showed and increasing
trend in bulk density with increasing soil depth.  Dar et
al. (2015) reported similar increasing in bulk density in
Gulmarg forest site. The substantial increase in bulk density
with increasing depth could be attributed to decrease in organic
matter and more compaction downward. Similar increase was
also reported by (Mishra et al., 2017) in the also reported
depth in the tropical semi-evergreen forest of Eastern Himalaya
and (Guo et al., 2016) for native forest, mixed forest, and for a
tea garden. The Pearson correlation coefficient between the
physicochemical properties of soil in myristica swamp forest
is presented in Table 5.  The correlation matrix showed
significant positive correlations between the soil percentage
organic carbon and soil pH and soil organic carbon and
electrical conductivity. The highest negative correlation was
observed between the bulk density and soil percentage organic
carbon.
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