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ABSTRACT

Phytosociological studies have been carried out in a Myristica swamp in Northern Kerala to
reveal the composition and distribution pattern of different tree species. On the basis of IVI, the family
Myristicaceae was dominant and the association is Knema attenuata - Myristica malabarica -Holigarna
arnottiana type. The species like Gymnacranthera canarica and Myristica fatua var. magnifica, which
are believed to be the essential elements of Myristica swamps, are totally absent here. A total 403
individuals (gbh > 10.1 cm) were recorded with a basal area of 34.25 m2hain 0.5 ha. area. Total
number of species recorded was 28, which represent 21families in which Myristicaceae represents
48.18% of total IVI. Among two dominant species, Myristica malabarica prefer swampy area hence
their number of individual shows decreasing trend when we move from the swamp while the second
dominant species Knema attenuata showing a reverse trend and was completely absent in the first five
quadrats where soil water content is too high. Species specific eco-physiological studies are required
to understand the reasons for change in the distribution pattern of these dominant species.

Keywords: Myristica swamps, Western Ghats, Tree distribution,
Tree composition, Myristicaceae, Myristica malabarica, Knema attenuata.

INTRODUCTION

Being one among the global biodiversity
hotspots, the Western Ghats harbors a diverse
of habitats that support unique sets of flora and
fauna. Myristica swamps are such a unique wetland
ecosystem found in this region. These swamps,
as their name indicates are characterised by the
dominance of the members of family Myristicaceae
represented with species like Gymnacranthera
canarica, Myristica fatua, Myristica dactyloides,
Myristica malabarica and Knema attenuata. Located
in low-lying, poorly drained depressions and
characterized with a very long rainy season, these
swamps are now restricted only in highly fragmented
patches along the Western Ghats. The dominant

species or the association among Myristicaceae
may vary with respect to locality and microclimate.
Myristica swamps were first of all reported by
Krishnamoorthy' from the valleys of Shendurney,
Anchal and Kulathupuzha in Southern Kerala.
According to Champion and Seth? these are placed
under ‘tropical fresh water swamp forests’ whereas
Pascal® describes these as ‘ripicole facies’ (riparian
facies). The Myristica swamps of Southern Kerala
were highly explored for their vegetation and soil
characteristics by several authors*® whereas in other
parts of the state especially that of Northern Kerala,
the information was scanty'®'2. Apart from Kerala,
the Myristica swamps were also reported from other
parts of the Western Ghats such as Karnataka''”
and Goa'. These threatened ecosystems represent
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red listed species like Semecarpus kathalekanensis,
Syzygium trvancoricum as per the IUCN criteria.
Most of the studies pertaining to myristica swamps
are focused on phyto-sociological aspects including
a recently reported one new species, Burmannia
championii Thwaites'® which point insights towards
the unexplored biodiversity in this threatened
ecosystem. Here, in the present study, we are trying
to gather information on the species composition
of a Myristica swamp in Northern Kerala by phyto-
sociological analysis. Since the distribution pattern
of dominant species along in Myristica Swamps was
not studied earlier, our study will give more focus on
this aspect.

MATERIALS AND METHODS

Study area

The present study was conducted in a
Myristica swamp of Sivapuram, Koothuparambu at
Kannur District of Northern Kerala (11°.91967 N and
75°.61612 E). The altitude is 70 m above msl.

Vegetation analysis

A relatively undisturbed patch of Myristica
swamp was selected for the study. Fifty quadrats
of 10 x 10 m size were established to cover a total
area of 5000 m2. The basic data on vegetation
such as density, basal area, frequency and IVI
were calculated. In order to understand the species
distribution pattern, the entire are (5000m?) was
divided into five plots starting from the swamp to
away from it. These plots having 20 x 50 m size
which contains 10 quadrats of 10 x 10 m size; hence
atotal area of 1000 m? was covered in a plot. All trees
having gbh > 10.1 cm were identified and measured
for their gbh. Individuals below 10.1 gbh and height
> 50 cm were counted and recorded as seedlings.
The density, frequency, and basal area of individuals
(gbh > 10.1cm) were estimated following standard
methods®. Relative frequency, relative dominance
and relative density of each species were calculated
to obtain Importance Value Index (IVI) of species?'.
The data were also analysed for species diversity
index?? and Simpson’s index of dominance?:. In
addition, the distribution pattern of species within
the study area were studied by comparing the five
plots (each of 1000 m?) starting from the stream side
to away from it. Data were statistically tested using
ANOVA.
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RESULTS AND DISCUSSION

Vegetation structure and composition

The dominant species based on IVI
were Knema attenuata, Myristica malabarica and
Holigarna arnottiana and about half of the total IVl was
contributed by first two species (Table 1). Generally,
in swampy ecosystems similar to the study area, the
family Myristicaceae is remarkably dominant over
other families but the species like Gymnacranthera
canarica and Myristica fatua var. magnifica, which are
believed to be the essential elements to consider an
ecosystem as Myristica swamps?4, were not recorded
in the present study. But, we could not find out any
strong reason for such a categorization since the
species composition is determined by many factors
such as microclimate, soil characteristics, dispersal
mechanisms, fragmentation etc. Since the current
one is a fragmented sacred grove in a rural area, we
may not expect all dominant species characteristic to
Myristica swamp ecosystem. Since the vegetation is
dominated by the family Myristicaceae and found in
a swampy environment with the of knee roots can be
considered as Myristica swamp irrespective species
composition and contribution within the family.

The density (individuals ha™") of trees (gbh >
10.1 cm) was 806 and basal area (m? ha'') was 34.25
(m2ha.) which is comparable to other studies where
it was 520, 58.35° and 2024, 30.14* respectively.
Most of the trees in the study were represented
with lower girth classes which results in low basal
area value (Figure 1). The maximum number of
individuals recorded from a single quadrat (10 x 10
m) was twelve and the maximum number of species
recorded was nine. The mean density of 50 quadrats
(10 x 10 m) was eight and these values were high
when compared to other studies [5] where it was 9,
7 and 5.5 respectively. Out of 403 individuals (gbh >
10.1 cm) recorded, 242 individuals represented the
family Myristicaceae.

The values of floristic diversity indices
(gbh > 10.1 cm) were comparatively less, when
compared to diversity indices of semi-evergreen and
evergreen forests®. In our observation, any minute
change in abiotic or biotic factors may affect swampy
system and results in change in the structure and
composition of tree community. In a Myristica swamp,
specific conditions such as water content in the
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soil, presence of knee roots etc. are the reason for
few number species and over dominance selected
members of Myristicacease which could survive in
swampy system. Most of the Myristica swamps in
Western Ghats including the present one are highly
fragmented to disjunct patches, where the gene flow
and seed dispersal is restricted by geographical
barriers. Shannon index of diversity value (3.23) in
the present study was comparable with the values
of other Myristica swamps (2.158, 3.69%). When we
enumerated Shannon diversity index separately for
the five plots along stream side and away from it, the t
test shows statistically significant difference between
Shannon’s diversity indices of first plot (streamside)
and that of others (away from the stream) which
might be due to the swampiness where only few
species can adapt and survive (Table 3).

The Simpson’s index of species dominance
shows high value when comparing to the nearest
semi-evergreen and evergreen forests®. It can
be expected due to the lower diversity and over
dominance of the species of Myristicaceae, which
are highly adapted to such an environment. The
similarity index®® has been applied to test how the
vegetation along streamside is differing from the
vegetation away from it. The results shows that the
first plot which was near to stream side and the last
plot which was away from the stream is sharing only
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33% vegetation as common which further support
the clear difference in species composition and
distribution pattern along streamside and that of
away from it.

Girth class distribution and regeneration
pattern

The girth class shows a normal distribution
pattern and (Figure 1) except a decrease in the
recent past (gbh 10.1 — 30.0 cm), where Knema
attenuata get reduced its number from 60 to 30
when comparison is made between two lower girth
classes (10.1-30.0 cm and 30.1-60 cm). Since it is
a conserved area as sacred grove and there was no
sign of human disturbance such as pole cutting this
reduction in lower girth class may be attributed to
other species specific factors which need detailed
studies. To add on that, when we analysed the girth
class distribution pattern of two dominant species
it clearly indicates that in lower girth class Knema
shows poor regeneration while that of Myristica
remains normal (Figure 2). This indicates there may
be an increase in the swampy area in recent past by
which the area becomes more suitable for species
like Myristica comparing to Knema. The current
study also proved that Knema prefer non-swampy
areas (Figure 3) and it could not establish in high
water content. As far as seedlings are concerned,
regeneration is quite good even though the density
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Fig. 1: Girth Class Distribution of individuals (Gbh > 10.0 cm) in the study area
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shows medium value (7033 ha') when compared
to the studies of Chandrashekara and Jayaram?®
in semi-evergreen forests ranging from 4199 ha™
to 5866 ha' and evergreen forest plots (11,932
ha') near to the present study area. As we cannot
expect a high density of seedling as in the case of
non-swampy forests, since the swampy conditions
may not support good regeneration except in few
species suitable to swamps.

Distribution pattern of different species

The study on the distribution pattern of
species by analyzing the result of plots in swamp
(Plot 1) and subsequent 4 plots (Plot 2-5) away

60
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from it, indicated that the number of individuals of
two dominant species are vary. The two dominant
species Knema attenuata and Myristica malabarica
are just opposite in their pattern of distribution
(Figure 3 and Table 4). Among first dominant species
Knema attenuata, out of 139 individuals (gbh >
10.1 cm) recorded, 110 were concentrated in last
3 plots, which are away from the swamp. While the
second dominant species Myristica malabarica
prefer swampy areas in which out of 103 individuals
(gbh > 10.1 cm), 81 were concentrated in the first
two plots along streamside (Figure 3 and Table 4).
As far as other species are concerned Holigarna
arnottiana, Elaeocarpus tuberculatus, Mastixia
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arborea and Hydnocarpus pentandra prefer swampy
areas while Artocarpus hirsutus, Polyalthia fragrans,
Diospyros bourdillonii, Hopea parviflora, Alstonia
scholaris, Aglaia elaeagnoidea and Actinodaphne

Table 1: Vegetation analysis of the study area
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hookeriana prefer to keep distance from the stream.
As far as the percentage frequency (individuals of
gbh > 10.1 cm) is concerned Knema attenuata is
present in 41 quadrats while Myristica malabarica

Species

Density

(individuals ha-1)

Frequency Basal Area

Importance

(m2 ha) Value Index

Actinodaphne hookeri Meisn.

Aglaia lawii (Wight) C. J. Saldanha
Alstonia scholaris (L.) R. Br.
Aporusa lindleyana (Gaertn.) Merr.
Artocarpus hirsutus Lam.
Cinnamomum malabatrum (Burm. f.)
Blume

Diospyros bourdillonii Brandis
Diospyros oocarpa Thw.
Elaeocarpus tuberculatus Roxb.
Ficus nervosa Heyne ex Roth
Holigarna arnottiana Hook.

Hopea parviflora Bedd.
Hydnocarpus pentandra (Buch.-Ham.)
Oken

Ixora nigricans R. Br. ex Wight & Arn.

Knema attenuate (Hook. f. & Thoms.) Warb.

Lophopetalum wightianum Arn.
Mallotus philippensis (Lam.) Muell.-
Arg.

Mangifera indica L.

Myristica malabarica Lam.

Persea macrantha (Nees) Kosterm.
Polyalthia fragrans (Dalz.) Bedd.
Prunus ceylanica (Wight) Miq.
Pterospermum reticulatum Wight & Arn.
Sterculia guttata Roxb. ex DC.
Symplocos racemosa Roxb.

Syzygium mundagam (Bourd.) Chithra
Turpinia malabarica Gamble

Vitex altissima L.f.

4
16
28
10
18
8

32
4
14
6
82
20
10

278

4
14
20
10
16

20

12

46

18
10

82

NP OOOONDNDO®

0.07
0.518
0.701
0.173
1.454

0.56

0.197
0.254
1.304
0.123
4.37

1.783
1.256

0.691

8.684

0.003
0.01

0.133
7.764
0.192
1.53
0.331
0.089
0.017
0.399
1.171
0.334
0.042

1.71
7.02
10.54
4.26
10.5
4.64

9.57
2.24
8.56
2.61
34.49
12.21
7.42

5.02
80.45
0.76
0.78

1.14
64.09
1.31
12.47
3.22
1.01
0.8
4.17
5.67
2.48
0.87

Table 2: Basic information on vegetation with respect
to tree community in the study area

No. of Density
Species (individuals ha™)

Basal area Shannon Index

(m?ha)

of Diversity

Simpson Index
of Dominance

29 806

34.25

3.23

0.1906
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Table 3: Shannon Index of Species
Diversity values for the study area

Plot 1 Plot 2 Plot 3 Plot 4 Plot 5

1.152%  2.48 2.120¢ 1.90% 1.88¢

Values superscripted by same letter not shows
statically significant difference (0.05% level)
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present only in 28 and Holigarna arnottiana in 23
quadrats, out of total number of 50 quadrats studied.
All other species are restricted to a maximum of
10 quadrats. When we study the distribution of
tree seedlings by dividing the five plots (5000 m?)
in to two blocks each of 2500 m? size the first one
nearer to stream and other away from it, nearly 65%
of these seedlings were distributed away from the
swamp. Poor number of seedlings nearer to swamp

Table 4: Distribution pattern of dominant species from
stream side (Plot 1) to away from it (Plot 5)

Species Number of individuals

Plot 1 Plot 2 Plot 3 Plot 4 Plot 5
Myristica malabarica 59+ 32 9+2° 12+1°* 5+0.5° 1.5+0.1¢
Knema attenuata 8+3 17 £ 1° 35+ 2° 32+ 1° 35+ 1°

Values superscripted by same letter not shows statically significant difference

(0.05% level)

may be due to the presence water, knee roots etc
which hamper the germination and establishment of
seedlings. Another reason is that only few species
like can ecologically and physiologically adapt to
such swampy conditions. We could also notice that
some species were restricted to the streamside
while others away from it. Holigarna arnottiana,
Elaeocarpus tuberculatus, Hopea parviflora and
Vateria indica are totally restricted to first block which
is nearer to stream while Olea dioica, Symplocos
racemosa, Vitex altissima and Aporusa lindleyana
are restricted to the second block. As in the mature
phase, seedlings of two dominant species Myristica
malabarica and Knema attenuata were also showed
similar trends in their distribution. Only 5% of
Myristica malabarica seedlings were distributed in
the second block remaining were concentrated along
streamside while 98% of the Knema attenuata were
seen in the second block which is away from the
stream side.

CONCLUSION

The study reveals that, the distribution
pattern of different species in a myristica swamp
is varying among dominant species. Among two
dominant species, Knema attenuata prefer to keep
a distance away from the stream which were widely
distributed away from the stream while the other one
Myristica malabarica were concentrated along the
streamside. The sudden fall in the density of Knema
attenuata in recent past indicates the increase in
the swampiness of the study area and shows the
effectiveness of the of the conservation measures
undertaken by the local community and officials.
Further species specific eco-physiological studies
may also need in the restoration, conservation
and management of myristica swamps of Western
Ghats.
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