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Asteraceae Plants are a component of biodiversity and support life system on earth.

CITES Exploration of plant species is important to aquire knowledge on plant

IAPS biodiversity and their distribution. This study documents floral species

Fabaceae in the Institute of Forestry, Pokhara Campus, Nepal. The Campus is

Flora one of the academic institutions for producing forestry graduates. The
plant species were listed from 2020 to the first half of the year 2021
by walking along the accessible routes inside the Campus. A total of
331 species of plants from 276 genera and 99 families were recorded.
Fabaceae family represented the maximum number of plant species
(n=26) followed by Asteraceae (n=25) and Poaceae (n=21). 43% of the
total species recorded were herbs. 31% of the total species were trees.
16 species were invasive alien plant species (IAPS) and four species are
listed under Appendix-II of CITES.

Introduction flowering plants on the earth (Govaerts 2001;

Shrestha 2011). The maximum floral diversity

Plants (Flora) are integral parts of biodiversity
and ecosystems. Plants on the land originated
about 480-360 million years ago in the mid-
Palaeozoic era (Kenrick and Crane 1997) from
freshwater algae (Sakakibara 2016). Out of the
5-30 million estimated plant species worldwide,
only 1.2 -1.9 million species (5-10%) have
been identified, named, and classified so far
(Govaerts 2001; Prance 2001; Guerra Garcia
et al. 2008; Kunzig 2008; Mora et al. 2011).
It is estimated that there could be 4 million
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is present in tropical and subtropical regions
(WCMC 1992).

Nepal is a small mountainous country
occupying only 0.1% of the global land. Due to
the variable geography and climate, it is rich in
biodiversity. It harbors 118 types of ecosystems,
3.2% of the world’s known flora (GoN/MoFSC
2014). Nepal ranks 31st in the world and 10th
in Asia in terms of flowering plant diversity.
Floristic exploration was initiated in the early
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nineteenth century in Nepal from eastern
parts (Rajbhandari 1976). Since then, many
researchers have been documenting the flora
of Nepal (Rajbhandari 2016). GoN/MoFSC
(2014) has presented 6,973 species, Kunwar
et al. (2010) has reported 6,653 species while
Rajbhandari et al. (2017) reported 5,309 species
of flowering plants existing in Nepal. However,
the species number may increase up to 7,000
after the revision of the total list (Shrestha
and Bajracharya 2019). It is estimated that
there are about 1,001 species of algae (Prasad
2013), fungi- 2,182 species (Kost and Adhikari
2015), lichens -850 species (Sechting 2015),
bryophytes- 1,213 species (Pradhan 2016),
pteridophytes- 550 species (Fraser-Jenkins
et al. 2015), and gymnosperms -41 species
(Shrestha et al. 2018) in Nepal. About 312
species of flowering plants are endemic to
Nepal (Rajbhandari et al. 2017); followed by
fungi- 131 species (Adhikari 2016); lichens-
48 species (Bhuju et al. 2007), bryophytes-30
species (Pradhan 2016), and algae- 12 species
(Baral 1995).

Human beings depend on plants resource to
fulfill their basic needs of food, clothes, shelter
and health care (Bhattarai and Khadka 2016;
Bhattarai 2019; Miya et al. 2020; Rajbhandary et
al.2020). Plantsarealsoused forherbal medicine,
construction materials, fuelwood, fodder, fiber
and social religious purposes (Rajbhandary and
Winkler 2015). A large proportion of the rural
population depend on plant resources (such as
timber, non-timber forest products (NTFPs)
and medicinal and aromatic plants (MAPs) to
sustain their livelihoods and economy (Giri et
al. 2001; Angelsen et al. 2014; Shackleton and
Pullanikkatil 2019; Lamichhane et al. 2021).
Plants play important roles in ecosystem
balance, oxygen balance, carbon sequestration,
control erosion and nutrient recycling
(Rajbhandary et al. 2020).

There is a growing concern about floristic
composition, species richness and forest
structure worldwide as forests are being
fragmented (Myers et al. 2000). The major
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threats to biodiversity are habitat degradation,
fragmentation and conversion of forests
(Abramovitz 1998) which ultimately cause
the loss of floral species and ecosystem
imbalance. Plant diversity is also threatened
by deforestation, climate change, natural
disasters, invasion of alien species, overgrazing
and human interventions (Hill and Curran
2003; Laidlaw et al. 2007; Murphy et al. 2013;
Ribeiro et al. 2014; Thapa and Maharjan 2014;
Chaudhary et al. 2016). Many plant species
are threatened in Nepal for example, Lauth
Salla (Taxus wallichiana) and Sarpagandha
(Rauvolfia serpentina) (Joshi et al. 2017).

It is important to explore floral species in a
particular area to identify vital elements of
floral diversity, monitor and manage vegetation
type, protect and conserve threatened plant
species (Sahu and Dhal 2012; Georgieva et al.
2013; Akinyemi and Oke 2014). Bhatta (2011)
has recorded a total of 112 species of plants
from Institute of Forestry (IOF), Pokhara
Campus (PC). The IOF-PC aims to produce
capable, efficient, and practical based forest
and natural resource technicians to address
needs and problems in the field of forestry
and related sectors (www.iofpc.edu.np ). The
identification and knowledge of flora are
essential for all forestry graduates. The campus
itself has an isolated forest (urban forest)
named Banpale Danda adjacent to the Campus
buildings. This forest is rich in plant diversity
and students are taught about plants found
there through different plant identification
programs. However, proper documentation of
the floral species within the forest and campus
premises is still lacking. This study thus aims to
document floral species found in IOF-PC. The
finding of the study would also help to insight
and compare the floral diversity of isolated
forests in different parts of the country.

Materials and Methods
Study area

This study was carried out in the Institute
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of Forestry (IOF), Pokhara Campus (PC),
Pokhara, Nepal from 2020 to the first half of
the year 2021. IOF-PC lies in the southern part
of Pokhara Valley (28.18°N, 83.99°E). It covers
an area of 1528 ropani (77.77 ha) (1 ha=19.66
ropani). The altitude ranges from 750-915
m (Figure 1). The forest (Banpale forest) is a
mixed subtropical forest dominated by Schima
wallichii (Chilaune) and Castonopsis indica
(Katus). The forest is rich in both floral and
faunal diversity. Recently, 10 species of bats
were recorded in the forest (Bhattarai et al.
2021). IOF-PC is bounded by Seti Gorge to the
west whereas the other sides are surrounded by
agricultural land, grazing land, shrubland and
human settlements. Pokhara valley receives
4,000 mm of precipitation in a year, however it
varies by monsoon (June-September) (<3,000
mm), winter (December-February) (about
100 mm), pre-monsoon (March-May) (<500
mm) and post monsoon (October-November)
(<150 mm). Similarly, the mean annual air
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temperature is 21°C. The mean temperature
of winter, pre-monsoon, monsoon and post-
monsoon are about 14°C, 22°C, 26°C and 23°C,
respectively. December, January and February
are the driest months (Gautam et al. 2019).

Data collection

The floral species were listed along the
accessible walking routes inside the forest and
campus. The study area was also randomly
explored to add species. All the floral species
were photographed for identification. The
plant species were identified in the fields by
examining their leaf, flower and fruit structures.
The identification knowledge was acquired
from different plant identification programs.
The unidentified species, as well as identified
species were further confirmed with the help of
literature (Polunin and Stainton 1984; Shrestha
1998; Press et al. 2000; Pearce and Cribb 2002;
Obha et al. 2008; Rajbhandari and Adhikari
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Figure 1: Map of study area showing Institute of Forestry, Pokhara Campus
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2009; Raskoti 2009; Rajbhandari and Dhungana
2010, 2011; Watson et al. 2011; Rokaya et al.
2013; Rajbhandary 2016; Shrestha et al. 2018),
www.efloras.org, http://www.floraofnepal.org,
and consultation with experts and campus
staffs. The major uses of the species were listed
through consultation with campus staff and
presented into different use categories (Timber,
fuelwood, fodder, ornamental, medicinal and
others). The cultivation status is mentioned as
wild and cultivated (Ornamental, planted and
agriculture).

The nomenclature and author citation are
based on the Catalogue of Life (2019). The
photographs are presented in photo plates. The
invasive species were categorized following
Shrestha (2019). Likewise, CITES-listed species
are categorized following Joshi et al. (2017). The
native and introduced species status were based
on KATH (2020) and POWO (2021).

Data analysis

The data were pooled in Excel and presented in
tables. The plant species are listed alphabetically.

Results and Discussion

A total of 331 species of plants from 276 genera
and 99 families were recorded in the study area.
The plant species with their scientific name,
local name, common name, family name, habit,
cultivation status and native or introduced
status and major uses are presented in Tables 1.
The present study recorded about three times
greater number of plant species than Bhatta
(2011).

Family-wise composition of the floral
species

The plant species were represented from 99
families. Family Fabaceae represented the
maximum number of plant species (n = 26),
followed by Asteraceae (n = 25), Poaceae (n =
21), Moraceae (n = 16), and Lamiaceae (n =
14) (Table 1). The maximum number of plant
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species from the family Fabaceae was also
observed in different regions of Nepal (Dhami
2008; Pathak and Baniya 2017; Pandey and
Ghimire 2020; Bhandari et al. 2021). Fabaceae
is the 3rd largest plant family in the world, and
possesses wide life forms such as trees, shrubs,
herbs and climbers (Watson and Dallwitz 1992;
Judd et al. 1999; Ahmed et al. 2016). Likewise,
another family - Asteraceae which is the largest
plant family comprising more than 24, 000
species (Funk et al. 2009; Valles et al. 2013),
represented a quite similar species number to
Fabaceae in the study area.

Life forms and cultivation status of the
floral species

Off the total identified floral species, 43% (n
= 143) of them were herbs, followed by trees
(31%, n = 101), shrubs (20%, n = 66) and
climbers (6%, n = 21). The herb species were
mostly found in open areas and associated
with shrubs, trees and climbers in the study
area. Bhattarai (2019), Budha-Magar et al.
(2020) and Bhandari et al. (2021) had also
documented higher number of herb species
in their studies in Nepal. A total of 176 species
were recorded in the wild state and 155 species
from cultivation state (Ornamental-75 species,
Planted- 70 species and agriculture- 10 spcies)
(Table 1).

CITES listed floral species

Out of the 154 CITES-listed plant species
of Nepal (Joshi et al. 2017), four species
(Dalbergia  latifolia,  Dalbergia  sissoo,
Euphorbia royleana and Rauvolfia serpentina)
which are listed in Appendix-II of CITES were
found in the study area. These species are
facing higher risk of extinction due to over-
harvesting throughout the world (Dwianto et
al. 2019; Kunwar 2019; Abdullah and Rafay
2021). Hence, to protect their illegal trade and
save them from extinction, these species are
listed under CITES-II. These species serve
as examples of protected species inside the
campus.
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Native, introduced and invasive alien
floral species

Of the total, 193 species were native, 130 species
were introduced and eight species were not
specified their status (KATH 2020; POWO
2021). Out of the 26 naturalized invasive
alien plant species found in Nepal (Shrestha
2019), 16 species were recorded from the
study area. They are: Ageratina adenophora,
Ageratum conyzoides, Ageratum houstonianum,
Alternanthera  philoxeroides, ~ Amaranthus
spinosus, Bidens pilosa, Chromolaena odorata,
Eichhornia crassipes, Galinsoga quadriradiata,
Lantana camara, Mimosa pudica, Oxalis
latifolia, Parthenium hysterophorus, Senna
occidentalis, Senna tora and Spermacoce alata.
These invasive species are threats to plant
diversity (Vitousek et al. 1997; Mooney and
Hobbs 2000; Paini et al. 2016). These species
were growing well in open areas, under the
trees having low canopy cover and sides of the
walking routes in the campus premises. The
high number of butterflies could be seen on
the flowers of species like; Lantana camera,
Bidens pilosa, Ageratina adenophora, Ageratum
conyzoides, and Ageratum houstonianum during
the study period. These plant species might
be beneficial for butterflies. However, these
invasive species are gradually replacing native
herbs and shrub species in the study area.

Usefulness of the floral species
Among the total species, about 68 species such

as Achyranthes aspera, Azaderachta indica,
Terminalia chebula, Bryophyllum pinnatum,
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Cassia fistula etc. were used for medicinal
proposes. 85 species of trees, shrubs and
grasses (Ficus glaberrima, Ficus auriculata,
Leucaena lecocephala etc.) were used for
fodder, 15 species (Bombax ceiba, Dalbergia
sissoo etc.) were used for timber, 81 species for
ornamental, and other species were used for
fuelwood, hedging, mulching, fruits, etc. Many
floral species were found to be used for more
than one proposes.

The presence of a large number of floral
species in this small area might be due to the
forest being conserved for study purposes, no
grazing, no entry of local people and different
plantation activities conducted around the
campus premises which add new species.
However, many mature tree species which are
in few number are cut down which may cause
loss of species diversity. Also access trails inside
the forests may affect on ground vegetation
diversity.

Conclusion

The study revealed that the Institute of Forestry,
Pokhara Campus is rich (331 species) in floral
diversity. The CITES-listed plants present
there should be managed. The record of a
large number of invasive alien plants species
indicates the threats to native vegetation.
Therefore, these invasive species should be
managed with effective interventions to retain
native plant diversity. This checklist will help to
gain knowledge of floral species of this Campus,
which we recommend to update at regular
intervals.
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Photo plates of flora

o ?-

13. Artocarpus lakoocha

18. Bridelia retusa

10. Anthocephalus cadamba
©MS Miya

P

14. Azadirachta indica

©MS Miya

©D Gautam
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©MS Miya

7. Albizia procera

©D Gautam

©MS Miya

S Y
. Callistemon citrinus
©MS Miya

19

161

4. Alungum chinense
©D Gautam

8. Alnus nepalensis

©MS Miya

12. Artocarpus htemphyllus ]

©MS Miya

16. Bauhinia variegata
©MS Miya

©D Gautam
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24. Castanopsis indica
©MS Miya
Y|

31. Citrus medica

©D Gautam

40. Diploknem butyracea
©MS Miya ©D Gautam ©MS Miya ©MS Miya
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37. Dalbergia sissoo
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41. Elaeocarpus sphaericus
©MS Miya

43. Erythrmu stricta 44. Eucalyptus camaldulensis
©MS Miya ©MS Miya

45, Ficus auriculata
©D Gautam

51. Ficus glaberima

©MS Miya

-
54. Ficus racemosa

©D Gautam

57. Fraxinus floribunda 58. Gmielina arborea 59. Grevillea robusta 60. Grewia sp.
©D Gautam ©D Gautam ©MS Miya ©MS Miya
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63. Jacaranda mimosifolia
©MS Miya

=
. Holarrhena pubescens
©MS Miya

7

A,

65. Litchi chinensis 66. Litsea monopetala
©MS Miya

s

5 : W W
67. Machilus sp. 68. Macropanax undulates
©MS Miya

AN

76. Pandanus eplesis
©MS Miya

77. Persea Americana 78. Phyllanthus emblica 79. Pinus roxburghii 80. Plumeria alba
©MS Miya ©MS Miya ©MS Miya ©MS Miya
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83. Prunus cerasoides 84. Prunus persica

©MS Miya ©MS Miya

7Sapindus mukorossi 88. Sapium insigne
©MS Miya
3

86. Pterocarpus marsupium
©MS Miya

©MS Miya

k!
- il

92. Spondias pinnata
©D Gautam

89. Schima wallichii 90. Senna siamea

©MS Miya ©MS Miya

95. Syzygium nervosum
©OMS Miya

©MS Miya

= i
98. Tectona grandis 99. Terminalia belerica 100. Terminalia chebula
©MS Miya ©MS Miya ©MS Miya
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3. Antidesma acidum

1. Acalypha wilkesiana
©MS Miya

5. Asparagus racemosus
©MS Miya

9. Breynia sp. 10. Brugmansia

©D Gautam

13. Cannabis sativa 14. Cascabela thevetia
©D Gautam

16. Cestrum nocturnum 17. Chromolaena odorata 18. Clerodendrum infortunatu
©MS Miya ©MS Miya ©MS Miya
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21. Cordyline fruticosa
©D Gautam

26. Euphorbia royleana
©MS Miya

28. Hibiscus rosa-sinensis
©MS Miya

29. Hydrangea sp.
©MS Miya

32. Ixora sp. 33. Jasminum sambac
©D Gautam

36. Lagerstroemia indica 37. Lantana camara 38. Malvaviscus arboreus 39. Melastoma malabathricum
©MS Miya ©MS Miya ©MS Miya ©MS Miya
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ssaenda macrophylla
©MS Miya

R

40. Mimosa rubicaulis

48. Pgostemon benghalensis
©MS Miya
W, -

57. Solanum aculeatissimum
©D Gautam
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56. Senna occidentalis
©MS Miya

58. Solanum nigrum -
©D Gautam
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43. Nerium oleander
©MS Miya

47. Plantostoma coloratum
©MS Miya

51. Rosa canina
©D Gautam
o

©MS Miya

59. Solanum torvum

©D Gautam
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Rt
& “d\\/‘
63. Urtica dioica

61.Tithonia diversifolia
©MS Miya

64. Woodfordia fruticosa
©MS Miya

3. Adiantum caudatum philippense
©D Gautam ©MS Miya

- .4_
8. Ageratum conyzoides 9. Ageratum houstonianum
©MS Miya ©MS Miya
i

Y ok b RES 7
10. Aglaomorpha quercifolia 11. Aloe vera 12. Alternatharia philoxeroide: 13. Alternatharia sessils
©MS Miya ©MS Miya ©MS Miya ©MS Miya
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18. Arisaema speciosum
©D Gautam

8
22. Athyrium filix-femin,
©MS Miya

26. Blechnum corbassonii
©MS Miya

©D Gautam

15. Amaranthus spinosus
©D Gautam

23. Axonopus compressus
©D Gautam
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b A N
16. Amaranthus viridis
©MS Miya

20. Arundinella nepalensis
©MS Miya

. Catharanthus roseus

©MS Miya

. Anisomeles indica

©MS Miya

21. Asplenium normale
©MS Miya

25. Bidens pilosa

©MS Miya
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34, Centella asiatica

©MS Miya

38. Chrysanthemum indicum
©D Gautam

S
42. Colocasia esculenta
©MS Miya

35. Cheilanthes bicolo
©MS Miya
BTN

£ 4

39. Chrysothemis plchella
©D Gautam

|
43. Commelina benghalensis
©D Gautam

47. Crocosmia crocosmiiflora
©D Gautam

51. Cyanthillium cinereum
©D Gautam
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36. Cheilocostus speciosus
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37. Chenopodium album
©D Gautam

45. Cosmos sulphureus
©D Gautam

©MS Miya
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55. Cynoglossum lanceolatum
©D Gautam

56. Cyperus cyperoides

©MS Miya ©D Gautam

60. Dendrobium sp.

©MS Miya

-'.'\l M

a reflexa

64. Diplazium esculentum

©MS Miya ©D Gautam

©MS Miya
2

i o S — -~ ¢ 5 - -
70. Eichhornia sp. 71. Elatostema sp. 72. Eleusine indica 73. Emilia sonchifolia
©MS Miya ©MS Miya ©MS Miya ©MS Miya
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74. Equisetum debile

©D Gautam
o .

o Tl
78. Euphorbia hirta

82. Gomphrena globosa
©D Gautam

75. Erigeron canadensis
©D Gautam

A r L
79. Fimbristylis falcata
©D Gautam

o r .
83. Grona heterocarpa
©MS Miya

87. Huperzia squarrosa
©MS Miya

i

90. Iris domestica

©MS Miya

91. Kylling sp.

©MS Miya
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80. Galinsoga quadriradiata

92. Lepidagathis incurva
©MS Miya

Forestry: Journal of Institute of Forestry, Nepal 18 (2021) 133-177

©MS Miya

%
85. Hemerocallis fulva
©MS Miya

©MS Miya
T Tl

i §

93. Lepisorus nudus

©MS Miya
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98. Nephrolepis cordifolia 100. Ocimum tenuiﬂoum

©MS Miya

103. Oxalis latifolia 104. Parthenium hysterophorus

©MS Miya ©MS Miya

106. Pelargonium sp.
©MS Miya

110. Phragmites karka 112. Physalis sp.

©D Gautam

©MS Miya
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©MS Miya

113. Plantago sp.
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et
101. Oplismenus hirtellu
©MS Miya

105. Paspalum dilatatum
©D Gautam

109. Persicaria pubescens
©MS Miya

o

©MS Miya
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116. Portulaca oleracea
©MS Miya

114. Poa annua V 115. Pogonatherum paniceum
©MS Miya
i,

117. Pouzolzia zeylanica
©MS Miya

121. Russelia equisetiformis
©D Gautam
> -

123. Saccharum sponmn
©MS Miya

122. Saccharumﬂicinarum

126. Seemannia sylvatica 127. Setaria palmifolia
©D Gautam ©MS Miya

130. Sonchus oleraceus 131. Spermacoce latifolia 132. Strelitzia reginae 133. Strobilanthes sp.
©MS Miya ©MS Miya ©MS Miya ©MS Miya
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138. Thysanolaena maxima
©MS Miya

142. Zephyranthes carinata
©MS Miya

w
g
S
2
2
s
=)
=
8
s
2

7. Dioscorea bulbifera
©D Gautam

Forestry: Journal of Institute of Forestry, Nepal 18 (2021) 133-177

136. Taraxacum sp.
©D Gautam

139. Tradescantia pallida

8. Dioscorea deltoidea

141. Viola sp.

©D Gautam

©MS Miya

2,

2. Bougainvillea spectabilis
©MS Miya

5. Clerodendrum thomsoniae 6. Cyclea sp.
©D Gautam ©D Gautam

&

9. Dioscorea kmoonensis
©D Gautam ©MS Miya ©MS Miya
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12. Ipomoea quamoclit 14. Monstera deliciosa

©MS Miya

L i i Pk L -
15. Persicaria perfoliata 16. Phanera vahlii 17. Piper longum 18. Pothos chinensis
©D Gautam

©MS Miya

20. Tinospm cordi

olia
©MS Miya ©MS Miya ©MS Miya

19. Schefflera venulosa
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