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Abstract

This paper identifies and documents the plant biodiversity of western Chitwan, Nepal.
Specifically, our attention was focussed on the plants of forests, grasslands and common lands
based on our “Reciprocal Relation of Population and Environment Study Project” conducted
during January-April 1996. This species-diversity of trees, shrubs and herbaceous flora was
recorded from 117, 117, and 1049 sampling quadrats of 10x10, 3x3 and 1x1 m?, respectively. The
flora of our study plots contains 236 species that belong to 191 genera and 66 families. Of 236
species of plants, 119, 113, 59, 35 and 119 species were recorded from Tikauli forest, National
Park forest, forests along the Narayani river, grasslands of National Park and common lands of the
western Chitwan, respectively. Dicotyledons represent 184 (77.97%) species of the total flora
species followed by monocotyledons (46 spp., 19.49%) and ferns (6 spp., 2.54%), respectively.
The five largest families are Leguminosae (38 spp.), Poaceae (27 spp.), Asteraceae (22 spp.),
Rubiaceae (10 spp.), and Scrophulariaceae (9 spp.). Hedyotis, Grewia and Lindernia, each with 4
spp., are the most speciose genera in the flora.
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Introduction

In the Chitwan district of Nepal, there is a high flow of migrants from the neighboring hill
districts of Nepal. The increasing population of this district is largely dependent on natural
plant resources to provide resources such as fuel, fodder and timber. As a result of high
pressure on the forests and common lands, a number of changes have occurred including
deforestation and the conversion of natural habitats into man-engineered habitats such as
cultivated fields, lawns, school grounds, road ways, canal ways, etc. Nepal’s poor economic
condition (42% below proverty line) and low literacy rate (39.6%) combined with the lack
of environmental education and awareness, result in humans being a factor responsible for
the reduction of biological resources and natural ecosystems. In due course, it will be no
wonder to find some of the plant species already depleted, others dangerously near depletion
from the area, and vast invasion of new weeds in both natural and man-made habitats. We
do not have an exact account of the plant species present in this district. Under this
circumstances it is important to understand what plant species are prevalent the Chitwan
district and make aware the authorities and communities so that they can protect and
preserve plant biodiversity and diversified habitats.
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Plant species play a vital role in maintaining the ecological balance of nature, therefore
systematic floristic inventory and ecological studies are of vital importance Previous
research on the flora of agricultural fields (Gupta et al, 1977; Dangol and Gurung. 1988;
Dangol, 1990a and 1990b) and forest and grasslands in the Chitwan district (Lehmkuhl
1994; Dangol et al, 1995; Joshi and Jha, 1995). Keeping in mind the importance of
ecological study to understanding the reciprocal relations between environment and
population, we have gathered information on plant species, their population and cover
values and other physiographic data from research plots in western Chitwan. In this paper,
we present an inventory of plant species and analyze the floristic diversity in relation to
different habitats of our research plots.

Study Area

The portion of the Chitwan district under study lies in the southernmost part of the Narayani
zone in central Nepal. It extends between 83°55" — 85°37” E longitude and 27°21" — 27°46’
N latitude covering an area of about 2510 km? that is nearly 30% of the Narayani zone.
Makawanpur district in the east, Nawalparasi and Tanahun districts in the west, Gorkha
district in the north and the Someshwor range (Churia hill) in the south surround this district.
The Mahabharat range and the Churia hills surround the entire land of this district, which is
called Bhitri Madhesh (Dun Valley or Inner Terai). This district enjoys a subtropical climate
with fertile soils suitable for growing a variety of plants including crops.

Materials and Methods

In order to assess the floristic inventory of plants present in this area, 265 research (quadrat)
plots representing forests (117), grasslands (10) and common lands (138) in the different
locations in the district were identified (Map 1). The forests of present study are Tikauli
jungle (Block A), Royal Chitwan National Park (Block B). and forests along the Narayani
River (Block C). Block A is situated in the southern east boundary of the study site and
extends between the East-West Highway in the north and the Rapti River in the south. Block
B is the southern boundary of the study area. It expands between the Jarneli post in the east
to the confluence of the Reu khola and the Rapt River in the west. Block C includes the
forests that expand along the south edge of the Narayani River, from the East-West Highway
to the confluence of the Narayani arid Rapti Rivers is the northwest boundary of the study
area. This block includes Nagarban (4 sample plots); Jhanjhaneban (7 plots); Gobreni (also
called Majhuwa) ban (5 plots); and Kalaban (5 plots) were selected. The grassland plots
were located between the Dhruba post and Sukhibar post of the Royal Chitwan National
Park (Block B). The common lands refer to the lands used for common purposes of the
residents of the western Chitwan. These represent different land use categories such as
plantation areas, flood affected areas, common grazing lands, Baradavar/Tikauli grazing and
grass cutting areas, School grounds and airport areas, Pokhari (ponds) and Ghole (marshy
land) aeas, roadways, and canal ways.

For the present study, three types of sampling units (quadrats) were used: (a); 10 x 10 m?2 for
trees and woody climbers, (b) 3x3 m? for shrubs and saplings of the trees, and (c) 1 x 1 m?
for herbs and seedlings of trees and shrubs. Five 1 m? quadrats were positioned in each of
the largest quadrat (10x10 m?) in forests and grasslands and three 1 m? quadrats in each 10
x 10 m2 or 1 x 25 m2 sampling plot in the common lands. The sampling plot 1 x 25 m2 was
determined for the canal ways and roadways. The plot size was 10 x 10 m2. Frequencies of
sampling quadrats in the particular study areas are given below (Table 1). Detail procedure
for making sampling plots has been described by Chhetri (1996), and Richter and Chhetri
(1997).
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Plant identification

The plant specimens were identified with the help of illustrated manuals and flora books.
The identification was further conformed matching with the herbarium specimens in
National Herbarium and Plant Laboratories of the Department of Plant Resources,
Godawari. Some specimens are identified by local names only. All the voucher specimens
collected during the present study are housed in the Herbarium of the Department of
Agricultural Botany, Institute of Agriculture and Animal Science, Rampur. Chitwan, Nepal.

Result and Discussion
Species-diversity

Our species-list enumerates 236 plant species belonging to 66 families and 191 genera
(Appendix I). This indicates the richness of the floristic diversity within the research plots.
These species comprise 184 Dicotyledons (77.97%), 46 Monocotyledons (19.49%) and 6
fern and their allies (2.54%) (Table 2) The Leguminosae (34 spp.), Poaceae (26 spp.) and
Asteraceae (21 spp.) are the most prevalent families in floristic composition (Table 3), in
terms of numbers of species and genera. Those families are followed by the Acanthaceae,
Labiatae, Rubiaceae Scrophulariaceae, Euphorbiaceae, Cyperaceae and Verbenaceae. The
rest of the families contain less than 5 species.

The genera with more than 2 species are listed in Table 4. Hedyotis, Grewiaand Lindernia
(4 spp. each) arc the largest genera, followed by Cassia, Crotalaria, Desmodium, Dioscorea,
and 7erminalia, each represented by 3 species.

The frequency distribution of species per genus, genera per family and species per family is
given in Figure 1. One hundred and sixty (83.77%) genera contain 1 species each, followed
by 23 genera with 2 species each. Similarly, 29 families have 1 species each, 15 with 2
species each and 11 with 3 species each. Eleven (16.66%) families include species ranged
from 4-38. representing 61.02% of the flora. Two families contain the highest number of
genera (23 spp each). The majority of the families (35 spp., 53%) each represents a single
species followed by 16 families with 2 species each.

Common and unique species

An analysis of the composition of flora in respect to the study plots shows that Tikauli forest
and the National Park forest share the highest number (69 spp.) of common species, whereas
grassland (BL) and forest C have the least common species (Table 5). The above data
indicate that the forests of the National Park and Tikauli are floristically more similar to
each than other blocks. Block A contributes the highest unique species (99 species) and the
least unique species by the GL (only 15 species). The common land plants common to the
Forest A, Forest B, Forest C, and GL amount to 49, 36, 31, and 21, respectively. The
occurrence of a higher number of common land plants in the Tikauli forest indicates a higher
anthropogenic impact on the environment of this forest. The species common in these two
blocks (A and CL) include Cassia fora, Echinochloa colona, Eleusine indica, Euphorbia
hirta, Evolvulus nummularius Hedyotis corymbosa, Headyois diffusa, Hyptis suaveolens,
Ludwigia perennis, Polygonum plebeium, Rotala indica, Scoparia dublcis. Setaria pallid-
fusca, Vicia terasperma and Xanthium strumarium. The species mentioned above were also
reported from highly disturbed part of Tikauli forest (located in the eastern side of the East-
West Highway), rice fields, summer and winter crop fields (Dangol et al., 1995; Dangol et
al., 1986 and 1988; Dangol, 1990a, 1990b, and 1991; Dangol and Baral, 1986; Gupta et al.,
1977).
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Major taxa in different blocks

The top families in terms of the occurrence of the number of species are depicted in Table 6.
In Blocks A and B, the top most rank of the families is occupied by the Leguminosae
followed by Poaceae in Block A and Asteraceae in Block B. The Poaceae is the largest
family in Block C and Block CL, whereas the Asteraceae is the top family in Block GL.
These largest families account for 52.10%, 49.55%, 55.93%, 57.14%, and 50.42% of the
total flora in Block A, B, C, GL and CL respectively. These data indicates that the majority
of the species (i.e. 50 or more than 50% of the flora) is contributed by top five families.

Trees of the forests

Shorea robustaand Terminalia alata are the major trees found in the Tikauli forest. It is
interesting to note that the S. robustatrees are higher in the exterior part compared with
middle and interior parts of the Tikauli forest. This is possibly because they share their
habitat with other tree species like Cleistocalyx operculatus, T alata, and Lahare pipal. Also,
it may be due to the ease of felling trees in this area compared to the exterior and middle
parts where forest guards are more likely to be patroling. In the exterior part of the National
Park forest, Trewia nudifloraand Bombax ceiba are the major components of the forest
forming the Trewia-Bombax tree community. S. robustaand C. operculatus are the two
major trees in the interior plots and are accompanied by Dillenia pentagyna, and
Lagerstroemia parviflora. The species such as 7. nudifiora, B. ceiba, Litsea monopetala, and
Mallotus philippensis showed a decreasing pattern of plant population from exterior to
interior sites in the National Park. In the forests along the Narayani river, Dalbergia sissoo is
the main tree in the study plots, except in Kalaban, which is a natural forest on anisland in
the Narayani river. Other trees recorded in Kalaban only are B. ceiba, T. nudifiora, and
Ehretia laevis.

Shrubs and saplings of the forests

Among the six shrubs, the most common species are Clerodendrum viscosum, Pogostemon
benghalensis, Colebrookea oppositifolia, Eupatorium odoratum, Grewia sapida, Helicteres
fsoraand Callicarpa macrophylla. are found to be higher in the exterior plots of the Block A.
In the National Park forest (Block B), G. sapidaand H. isora prefer the interior habitats
whereas C. macrophylla, C. viscosum, and P. benghalensis are abundant in the exterior plots
of the forest. However the major shrubs in the forest along the Narayani river are comprised
of P. benghalensis, C. oppositifolia, C. viscosurn, Melastoma malabathricum, Murraya
koenigii, and Coffea benghalensis. is one of the successful plants in the sissoo plantation
areas. It has also been reported as a weed found in pineapple orchards in Rampur (Dangol
and Baral, 1986). The saplings of S. robustawere recorded from Block A and Block B, but
found less abundantly in the interior plots of Block A. The saplings of S. robusta tree were
found five times more in the interior parts compared to the exterior part of Block B. The
saplings of Swida oblonga, C. operculatusand T. alatawere In an Increasing order from the
exterior to the middle to interior Block A. Some saplings of trees such as D. sissoo, Myrsine
sp. (Damaikath), Premna integrifolia, etc. were also observed in Block C.

Herbaceous flora and seedlings of the forests

S. robusta seedlings occur as one of the dominant species in the Block A and Block B. The
chance of S. robusta seedlings growing into a tee is less in Block A because the habitats are
frequently disturbed by human activities such as grazing animals, collecting fuel-wood, and
forest firing. C. viscosum seedlings are also recorded in Block A. Tall grasses are the major
species in the ground flora of the forest and grasslands. The three species dominating the
grasslands are /mperata cylindrica, Saccharum spontaneum, Saccharurn benghalense and
Themeda arundinacea. Blumeopsis flavais one of the dominant herbs in Block A, whereas

J Nat Hist Mus. Author manuscript; available in PMC 2012 August 14.
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Rungia parviflora, Oxalis corniculata, Ageraturn houstonianum), Commelina benghalensis
and Blumea spp (Mulapate) are the major species in Block C.

flora of the common lands

In the study area, grasses are the major species that constitute the plant communities in the
common lands. Among grasses, /. cylindrica is a major species in plantation areas, common
grazing areas, Pokhari/Ghole areas and canal ways. It prefers mostly plantation areas with
less disturbance but poor soils. It has also been reported as one of the dominant weeds in
pineapple orchards in Chitwan. (Dangol and Baral, 1986) S. spontaneum is the most
important species of the floodplain areas. Other common grass species in the common lands
include Cynodon dactylonand Chrysopogon aciculatus, the latter can tolerate very adverse
situations like frequent trampling or cutting because it is prostrate in its vegetative stage.
Also, its fruits are dispersed very easily by agents such as man, sheep, etc. The most
frequently recorded dicot species are Desmodium triflorum, R. parviflora, O. corniculata and
Evolvulus numrnularius. They are prostrate in habit, protecting them from grazing and
cutting. The other dicot species represented less frequently include Medicago lupulina,
Launaea aspleniifolia, Lippia nodiflora, Rotala indica, Hydrocotyle sibthorpioldes, Centella
asiaticaand A. houstonianum. Among them, A. houstonianum is claimed by farmers to be a
poisonous to their livestock. In the habitats, which are frequently disturbed by nature i.e.,
floods or human activities like firing, grazing, felling, or construction, perennial species tend
to replace the annuals. For example, in the floodplain areas, we observed only a few annuals,
but many strong perennial plants like S. spontaneum (which sends long runners) and
Equiseturn debile (with deep rhizomes and roots to draw water and minerals from deep zone
of soil).
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Size and number of quadrats studied in different research sites in west Chitwan, Nepal.

Research Site Quadrat Size

10x10m? | 3x3m? | 1x1m?
Tikauli forest 62 62 310
National Park forest 34 34 170
National Park grassland 10 - 50
Forest along Naryani river | 21 21 105
Common lands 138 - 414
Total 265 117 1049
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Summary of the composition of the vascular plant of western Chitwan

Texa Families | Genera | Species
Ferns and fern allies | 5 6 6
Dicotyledons 51 147 184
Monocotyledons 10 38 46
Total 66 191 236
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Families with the largest number of genera and species in the vascular of western Chitwan

Families Genera | Species
Leguminosae 23 38
Poaceae 23 27
Asteraceae 21 23
Acanthaceae 7 8
Labiatae 7 7
Rubiaceae 6 10
Scrophulariaceae | 6 9
Euphorbiaceae 6 8
Cyperaceae 5 6
Verbenaceae 5 5
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Genera with the largest number of species in the vascular plant of Western Chitwan

Genera

Species

Hedyotis (Rubiaceae)

Lindernia (Scrophulariaceae)

Cassia (Leguminosae)

Crotalaria (Leguminosae)

Desmodium (Leguminosae)

Dioscorea (Dioscoreaceae)

Grewia (Tiliaceae)

Terminalia (Combretaceae)

Acacia (Leguminosae)

Ageratum (Asteraceae)

Bauhinia (Leguminosae)

Commelina (Commelinaceae)

Cyperus (Cyperaceae)

Dalbergia (Leguminosae)

Digitaria(Poaceae)

Eragrostis (Poaceae)

Euphorbia (Euphorbiaceae)

Flemingia (leguminosae)

Justicia (Acanthaceae)

Leea (Leeaceae)

Litsea (Lauraceae)

Myrsine (Myrsinaceae)

Paspalum (Poaceae)

Phyllanthus (Euphorbiaceae)

Polygonum (Polygonaceae)

Rotala (Lythraceae)

Solanum (Solanaceae)

Uraria (Leguminosae)

Vicia (Leguminosae)

Xeromphis (Rubiacea)

Zizyphus (Rhamnaceae)
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