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ABSTRACT

Considering the preparation of a taxonomic document of the
urban phytodiversity in Himachal Vihar Complex (Matigara, Siliguri,
Darjeeling), present effort brings out a list of 241vascular plant species.
At all specific, generic and family levels, dicots have much greater
contribution to the flora. The high number of angiospermic families,
most of which nest few species gives an indication of considerable
heterogeneity. The tree diagram shows that at linkage distance 1.420
Kishalay and Himachal Vihar Flora segregate from others indicating the
effect of anthropogenic influence. Some ecological disturbances in the
area possibly function as ‘intermediate disturbance’ and contribute to
increase in species richness, lending support to the "Intermediate
disturbance hypothesis".

Key words: taxonomic reconnaissance, tree diagram,
intermediate disturbance hypothesis.

The Himachal Vihar Complex is
situated on the outskirts of Siliguri (Darjeeling
District, West Bengal) as a satellite township.
The natural vegetation of the district is world
famous. However, present study focuses on
the patches of dispersed urban plant community
intermingled with human settlements in the
complex as now-a-days, the urban vegetation

also deserves immense importance because it
acts like the green lungs of the settlements; so
its documentation is essential. As a part of this,
the taxonomic reconnaissance in the complex
has been considered.

Study site:

Beside NH 31 Highway, from Matigara
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to Siliguri, after Matigara bifurcation and river
Chamta the Himachal Vihar (spelled as
Himanchal Vihar also) Complex (PIN CODE
734 010) is situated just before the Uttarayan
Complex. It was established by the Siliguri
Jalpaiguri Development Authority (SJDA) in
2003. Coordinates of the site are 26042.645‘N
and 88021.352‘E1 and elevation is ~122 m or
400ft17. Within the Complex there are the
Acharya Prafulla Chandra Roy Govt. College,
a river viz. Chamta and an ephemeral rivulet
Panchanai/Poiri (Fig. 1).

Climate:

The site is under the influence of three
seasons: summer, monsoon and winter. Dense
fog occurs at winter nights. During monsoon
(June to September), moderate to heavy rains
occur. The climate is suitable for growing tea
and the surrounding regions have many tea
gardens.

Edaphology:

Soil of the site is devastated due to
continuously on-going constructional work and
due to indiscriminate constructional rubbish
dumping and cutting and felling of trees. In
remote past, the site was cleared for agriculture.
Now soil environment suffers from deficiency
of nutrients, clay particles and organic matter.
In the site (in reality, within the Campus of
APC Roy Govt. College) soil reaction or soil pH
ranges from 5.4 (surface or upper layer soil)
to 5.33 (subsurface soil), thust it tends to be
somewhat acidic and soil pH is moderate in
the given edaphoclimate. Soil conductivity
(determining Cation Exchange Capacity) is
12 moh (surface or upper layer soil) to 18

moh (subsoil or subsurface sample)4. Such

difference in conductivity in surface and
subsurface soils indicates differential clay and
organic content and biotic activity. The soil
needs care to enhance conductivity; otherwise
it will be unable to nourish plant roots.

The complex was botanized thoroughly
and frequently. Plant names are arranged
alphabetically with their respective family names
covering dicots and monocots, pteridophytes
and few bryophytes. To determine the Coefficient
of Generic Diversity (total), following formula
was used: 100 * G/S [G = no. of genera, S =
no. of species].

For cluster analysis the software
‘Statistica’ version 7.0 as used. For analysis
purpose, the distance was measured by
‘Euclidean Distance’ which is the actual
geometric distance in the multidimensional
space used. The distance could be calculated
as per the formula:

       n
Distance (X, Y) = { (Vxi– Vyi)2}1/2

      i=1
[where d(X, Y) = distance between X and Y;
n = total number of characters; Vxi= the
character-state value of X for character I; Vyi

is the character state value of Y for character i]

The taxonomic reconnaissance can be
divided under four heads viz. phytocensus and
taxonomic analysis, habitat diversity, habit
analysis and cluster analysis.

Phytocensus and taxonomic analysis:

The aim of phytocensus was to deter-
mine the species diversity (species richness)
as it is an approximate proxy for biodiversity
and characterizes community structure16,
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although the work was confined to vascular
plant species diversity (phytodiversity) (Table-
1). The Table is divided into 1a to 1f categories
which are self-explanatory. For ecological
study, Group 1a plants are important being native;
they are adapted to local edapho-climate.
Group 1b plants are escape ones which are
undergoing acclimatization process to local
climate. Group 1c plants are tree and now are
established in the site, these have been planted
mainly along the bank of Poiri. Group 1f plants
are indigenous, and are under the ‘umbrella
species’. In a biotic community, if conservational
efforts for a target species automatically conserve
some other species also of the habitat, the target
species is known as ‘umbrella species’. The
Group 1f plants are present within the CPWD
Quarter Campus, where man is the conserved
species (umbrella species) and the plants are
gaining their niche in some narrow, shady,
moist lanes in the place which are more or
less ‘undisturbed’.

The data was further analyzed and is
presented in Table-2.  Relatively lower value
of Coefficient of Generic Diversity (63.12) and
the value of species quota for each genus
(1.58) reflect sufficient degree of divergence
at species level. Values of species quota (3.44)
and genus quota (2.17) for each family also
show conformity with this. At all specific,
generic and family levels, dicots score high
percentages over monocots and thus have
much greater contribution to the flora.

Table-3 presents the name of ten
dominant families3-15 (on the basis of the no.
of included genera and species) at the site. Their
sequence in descending order  is as follows:
Compositae (no. of genera-22, no. of species-
23) > Leguminosae (g-16, sp-23) > Graminae

(g-15, sp-19) > Cyperaceae (g-7, sp-15) >
Scrophulariaceae (g-6, sp-8)>Solanaceae(g-2,
sp-8)>Rubiaceae (g-6, sp-7)> Euphorbiaceae
(g-5, sp-7) > Labiatae (g-5, sp-7) >
[Cucurbitaceae (g-6, sp-6) and Verbenaceae
(g-6, sp-6) (g = genus, sp = species)].

Habit analysis:

Sir Theophrastus classified the plants
into four categories: trees, shrubs, undershrubs
and herbs. This ancient elementary habit
classification can indicate some ecological
features of a site. In the study sites tree: shrub:
herb: vine: epiphyte ratio is 2: 1.88: 10.38: 1: 0
(Table-2). Very little value of trees and shrubs
indicate high degree of denudation on the site,
this in turn allows sufficient penetration of sun
light down to ground to enhance herbal
diversity. Poor canopy hindrance to rain results
in soil erosion and increase in soil acidity. Very
little number of vines and absence of epiphytes
also reflect very poor canopy on the site.

Habitat diversity:

During study in the site, it was seen
that the different patches of the ground noticeably
differ from each other regarding the covering
herbs or shrubs. Different patches can be
identified which are dominated by Cleroden-
dron viscosum, Cassia occidentalis, Cassia
tora, Sida rhomboidea, Leucas indica, Lantana
camara, Boerhaavia repens, Urena lobata
and Xanthium strumarium. These may be
identified as different ‘societies’ (subdominant
species belonging to lower levels of life-forms
than the dominants) on ground as per Clementsian
Units of vegetation6. Of these plants, Clerode-
ndron viscosum, a wasteland species, indicates
prevalence of disturbance in the community



and Lantana camara indicates ecological
degradation. Argemone mexicana  and
Boerhaavia repens also indicate soil degra-
dation due to dumping of solid wastes,
especially constructional material. Lantana
camara, Parthenium hysterophorus and
some other species may start secondury
succession. Parallel roads cutting the area have
contributed to increase in species diversity by
adding some ruderal (road-side) species like
Achyranthes aspera,Croton bonplandianum,
Ageratum conyzoides, Ageratum houstonianum,
Blumea lacera, Eleutheranthera ruderalis
etc. which may bring microhabitat change. But
ultimately this results in ecological fragmen-
tation and shrinkage of ecological niche through
edge effect. The site shows some difference
in floral composition from nearby adjoining
areas, for example, Acalypha indica and Sida
cordata (S. veronicifolia) are absent in the
site while they are common in Matigara
Railway Station. Spermacoce hispida, Richardia
scabra,  Sida cordifolia and Ricinus
communis are scanty in the site, but the plants
are very common in other places of Matigara.

The site exhibits some prominent on-
going change in floral composition. For
example, Solanum diphyllum has just kept
foot in the site, being represented by a single
individual. Croton bonplandianum and
Solanum torvum is increasing in number.
Before 2-3 years, there were few individuals
of Cleome rutidosperma while Cleome
viscosa was common. Now C. rutidosperma
is increasing in number.

Cluster Analysis:

The ten dominant families of Himachal
Vihar Complex are listed along with those of
different regions in India for cluster analysis

(Table-3). The cluster analysis method finds
out overall similarity or conversely distance in
pairs between Operational Site Units (OSUs
i.e.11Sites) and classifies all of them in
accordance with their affinity (here, on the
basis of commonness in ten dominant families).
This ultimately yields a tree diagram or
dendrogram (Fig. 2).

The dendrogram shows that at linkage
distance 1.7375 three major groups or clusters
(OSU) are recognizable. At distance 1.420
each of the clusters again divides. Herefrom,
Kishalay and Himachal Vihar Flora segregate
from others (right ward cluster). This proves
what anthropogenic influence can do – it brings
two sites mathematically together from two
very distant districts with different edapho-
climates – the North 24-Parganas (Kishalay)
and Darjeeling (Himachal Vihar at Siliguri).
The middle cluster contains Gangetic Plain,
Bengal, Nadia district (Bahadurpur) and Bankura
district (Sonamukhi). This is the Gangetic Delta
of West Bengal. The left one contains Bihar,
Bardhaman District (Forest patches and Chandur),
Orissa and Madras. Interestingly, this creates
a south-east continuum in India wherefrom
somehow Andhra Pradesh has been excluded.
Edaphoclimate might be the causal factor for
creation of this continuum.

From the study it is revealed that the
site shows a high degree of habitat diversity
as well as heterogeneity. However, ecosystem
of the site is devastated due to continuous
constructional work, constructional rubbish
dumping, destruction of trees, grazing and
denudation, habitat fragmentation by roads etc.
The soil is poor in microhabitat variation. Still
the site harbours high species richness. All the
ecological disturbances in the area possibly
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 Fig. 2. Tree Diagram for 12  Sites on the basis of 10 Dominant Families 
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function as ‘intermediate disturbance’ and
contribute to increase in species richness, lending
support to the "Intermediate disturbance
hypothesis"7. Numerical poverty in trees in
the site will result in warming, desiccation and
other problems, so planting more and more tree
species in the site is the must.

Note:
The taxonomic reconnaissance has

been performed in the site is under stringent
anthropogenic modification and manipulation.
During the constructional work it is not possible
to consider the ecological and botanical health
of the site. Trees and shrubs also are not
protected from ecological interest. Only weeds
and some planted plants dominate the area.
So the result should be taken with a pinch of
salt as it relates to an anthropo-influenced site
rather than a natural community.

The authors are grateful to Prof.
Abhaya Prasad Das, Deptt. of Botany, North
Bengal University, Prof. Ambarish Mukherjee,
Department of Botany, Burdwan University,
and Rajib Biswas, Department of Botany,
North Bengal University for their kind help in
identification of many specimens.
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