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Abstract

District Tor Ghar lies on the western most edge of the Himalayas Range of Mountains. Plant scientists have explored
most parts of Pakistan but still certain regions including Tor Ghar are un-explored. Thus it is imperative to introduce region
in floristic terms for the first time. The study was initiated to not only provide first inventory of vascular plants but also to
evaluate floristic diversity of the region. The research area was extensively visited during flowering and fruiting seasons of
plants during the summers of 2012 and 2013. Plants were collected from various localities, voucher numbers were given to
specimens and other relevant data pertaining to locality i.e., habitat, habit, family, scientific and local names were recorded
for each species. Mounted copy of each voucher specimens were deposited to the Herbarium of Hazara University
Mansehra. Results of this study were arranged according to Benthum & Hooker (1862-1883) system of classification. This
first exploration revealed a total of 331 vascular plant species belonging to 246 genera and 101 families. These include 12
species of Pteridophytes, 6 gymnosperms and 313 Angiosperms. The dicotyledons were represented by 79 families, 197
genera and 267 species, while monocotyledons by 14 families, 38 genera and 46 species. Families Asteraceae and
Leguminosae were the richest families with 25 & 24 species followed by Poaceae (21 species), Lamiaceae (17 species) and
Rosaceae (14 species). Families Ranunculaceae and Brasicaceae were represented by 10 species and Euphorbiaceae had 9
species. Moraceae, Apiaceae and Polygonaceae each had 8 species. Remaining families either included 7 or less than 7
species. It is believed that this very first check list of vascular plants of Tor Ghar District is a comprehensive picture of
floristic diversity and will serve as a base line for future studies. This exploration is a part of an ongoing project in which we

will explore plant communities and ecological as well as anthropogenic gradients of the regional flora in near future.
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Introduction

Plants are imperative for the continuation of
ecosystem services that is water, air and fertile soil. In
spite of great importance, out of approximately 30 million
living species only 1.75 million living species of the
world have been described so far (Hawksworth & Arroyo,
1995). A large number of species are yet to be explored
by biologists. The knowledge of floristic composition is
essential to understand the ecosystem of the area. Plant
check list is usually the only source of botanical
information of the area and may serve as a useful starting
point for detailed study (Keith, 1988). Floristic listing
helps in identification and nomenclature of species (Ilyas
et al., 2013). To develop conservation strategies and
estimate the changes taking place in the vegetation
patterns of any area, it is required to have a detailed
floristic account of that area based on collections and

correct identification (Manikandan &
Lakshminarasimhan, 2012, Khan et al., 2013a, Khan &
Ahmad 2014).

Pakistan has an important geographical position with
rich floral diversity. More than 6000 vascular plants have
been reported in the region (Stewart, 1972). About 80%
of the endemic flowering plants of Pakistan are restricted
to the northern and western mountains (Ali & Qaiser,
1986). Various floristic studies are reported from Pakistan
and contributed in the local flora, Such as Parker (1956),
Stewart (1972), Bhatti et al., (1998-2001), Shah & Khan
(2006), Qureshi (2008), Zaheer & Sardar, (2008), Haq et

al., (2010), Fazal ef al., (2010), Qureshi & Bhatti, (2010),
Saced et al., (2012), Waris ef al., (2013), Khan et al.,
(2013b), Ilyas et al, (2013), Shaheen et al, (2011),
Shaheen et al., (2012), Tanvir et al., (2014) and Zulfigar
et al., (2015). The Himalaya is one of the mountain range
where most of the natural forest resources of Pakistan lie.
Tor Ghar district is one of the unexplored areas situated at
the western edge of the lesser Himalayas at the bank of
Indus (Hazara division, Khyber Pakhtunkhwa province of
Pakistan) (Fig. 1). It is a rugged mountainous region,
shares its borders with Tanawal on south, Agror, Tikuari
and Nandiar on the east, Indus river and Thakot on north
and District Buner to the west. The only road transverse
Tor Ghar from Darband to thakot is 85Km. Floristically,
it is part of the Western Himalayan Province of Irano-
Turanian Region (Takhtadzhian & Cronquist, 1986). It
can be located on 34° 32' - 34° 50" N, and 72° 48' - 72°58'
E. The altitude of District ranges from 450masl to
3,000masl. High altitude is covered with blue pine forests
which are described as Himalyan moist temperate and are
the best habitats of wild birds and animals. These forests
are owned by the people of the area most of whom are not
aware about the importance of these forest resources.
These forests are dominated by Kail, Fir and Spruce trees
(Fig. 2). Legal and illegal cuttings had badly destroyed
these forests. Management of forest resources is needed to
save this treasure of nature. Soil erosion and landslides
are common due to steep slopes and degradation of
vegetation by deforestation and overgrazing. Climate of
the area is subtropical in lower region which change to
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moist temperate and sub alpine type at upper elevations.
There is no metrological observatory in the Tor Ghar, [ District Tor Ghar
therefore, climatic data was obtained from nearest station -
situated in Oghi on the eastern boundary of study area.
Total annual rain fall was 980 mm during the year 2013.
The maximum rain fall occurs during early spring and
early autumn especially in the month of February.
Climate of Tor Ghar is pleasant in spring and autumn but
winter remains very harsh due to heavy snow fall. The
snow fall occurs generally between December and
February each year. Tor Ghar is one of the most neglected
and deprived region of Khyber Pakhtunkhwa province
where people lack basic needs of life. Tor Ghar has been |
given a status of 25™ District of Khyber Pakhtunkhwa on
28 January, 2011 by Federal Government. The district is
administratively divided into two Tehsils; Judbah and
Kandar and one Sub tehsil Karor Madakhel. Despite its
status as a District, Tor Ghar has a predominant tribal
system and traditions. People of the area are mostly
illiterate and not aware of loss of biodiversity and its
impact on human life. They are using natural resources
ruthlessly. They wuse live stocks for milk, meat,
transportation and farming. Seasonal nomads with large
number of cattle’s also stay in this area. The large e
numbers of live stocks result in the overgrazing of natural
vegetation. L

Although Botanists have visited most parts of the
Pakistan but some areas of the country including study
area (District Tor Ghar) were still unexplored till this
study. No previous data exist about the vegetation of area
and hence it is important to document its flora. Number of
social, administrative and communication problems were
main hurdles in such studies. Keeping the utmost e ——
importance of first ever exploration present study was J
planned with the objectives to explore, identify and
document vascular plant species to provide scientific
basis for future research.
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Fig. 1. Forest map of District Tor Ghar.
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Fig. 2. Scenic view of district Tor Ghar; a) Village Soral , b) River Valley near Judbah, c) Machae Sar, Highest peak of the district d)
Sub tropical region of Nusrat Khel
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Materials and Methods

The research area was extensively visited during the
summers of 2012 and 2013 while most of the vascular
plants were in flowering and fruiting stage. Plants were
collected from various localities of the district and
specimens were given voucher numbers. Other relevant
data pertaining to locality, habitat, habit, family,
scientific, local/common names were also recorded. The
plant specimens were poisoned with naphthalene powder
and pressed in newspaper/blotting papers and dried. The
poisoned specimens were mounted in triplicate on
standard herbarium sheets (standard size 11.5 inches x
16.5 inches). All the field information was shifted to the
herbarium sheets. The plants were identified with the
help of local and regional flora (Stewart 1972, Nasir &
Ali 1970-1989, Ali & Qaiser 1995-2015. Some pictures
were selected from the photographs of the specimen
taken in research area. The identities of the plants were
confirmed by comparing with specimen deposited in the
Herbarium of Hazara University. After identification
mounted copy of each voucher specimen was deposited
in the herbarium of Hazara University Mansehra. Data
obtained from extensive field work in District Tor Ghar
was used to prepare a complete floristic list of plant
species along with families. All plants names were

1.80%

[ Gymnosperm

M Pterodophyte

family wise alphabetically arranged and are presented in
the result.

Results

During this study total of 331 vascular plant species
belonging to 246 genera and 101 families were recorded
(Table 1). It includes 12 species of Pteridophytes and 6
gymnosperms. Angiospermic flora consists of 313
species belonging to 93 families. The dicotyledons are
represented by 79 families, 197 genera and 267 species,
while monocotyledons by 14 families, 38 genera and 46
species. The Pteridophytes constitutes 3.61%,
Gymnosperms 1.80% and Angiosperms 94.57%
(Monocots 13.89% and Dicots 80.66%) of the total
collected species (Fig. 3). The highest number of species
were recorded of family Asteraceae (25 species, 7.53%)
followed by Leguminosae (24 species, 7.22%), Poaceae
(21 species, 6.32%), Lamiaceae (17 species, 5.12%) and
Rosaceae (14 species, 4.21%). Ranunculaceaec and
Brasicaceac each had (10 species, 3.01%) and
Euphorbiaceae (9 species, 2.71%) Moraceae, Apiaceae
and Polygonaceae each had (8 species, 2.40%). All these
11 larger families collectively contributed 46.22% of
total species. Remaining families either included 7 or
less than 7 species (Fig. 4)

Fig. 3. Percentage of vascular Plants in District Tor Ghar
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Fig. 4. Percentage of different plant families in District Tor Ghar
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Discussion

The first extensive exploration record for Pakistan is
available in J. D Hooker’s “Flora of British India”
(1872-1997) Most of the area of country was surveyed
by those gentlemen. Later on R. R. Stewart collected
plants from almost all parts of the country and deposited
about 6000 species at Garden College Herbarium,
Rawalpindi. The Flora of Pakistan is comprehensive
inventory of plants of Pakistan. About 47 Botanists have
contributed to Flora of Pakistan. Fazal et al., (2010)
documented 211 species of 170 genera and 66 families
from District Haripur. Shah & Khan (2006) recorded 80
plant species belong to 49 families from Siran Valley
Mansehra, which are used as medicinal plants for
different ailments. Many regions have recently been
introduced in floristic term. Haq et al., (2010)
documented 402 vascular plants species belonging to
110 families from Nandiar Valley western Himalya,
Pakistan. A research project has been conducted by
Khan et al., (2013) to study ecosystem services in Naran
Valley. They discovered 101 plants belonging to 52
families used by the inhabitants for different medicinal
purposes. Haq et al., (2015) reported 157 plant species
from subtropical zone of Nandiar Khuwar catchment
area Western Himalaya. Their results revealed that
Nanophyte was dominant life form followed by
Therophyte. Urooj et al., (2015) studied and quantified
the herbaceous flora around the vicinity of Mangla dam.
They identified 37 species belonging to 17 families from
the study area. Extensive review of literature revealed
that there is not a single record of collected specimens
from District Tor Ghar. This region formerly known as
Kala Dhaka was unexplored for its plant biodiversity.
Keeping this in view present study was conducted to
explore and document the phyto-diversity of this area. In
future it will serve as a base line for ecological,
ethnobotanical and conservation study.

Our findings showed that the study area is blessed
with beautiful and diverse ecological habitat and inhabit
high floral diversity. Hosting 331 vascular plants species
is evidence of rich diversity of the region though most of
the region exhibit harsh climate. Diversity in vegetation
of the region is representative of Sub tropical, Moist
temperate and sub alpine type. Most of these plants are
important from ecosystem services point of view such as
medicinal plants, wild vegetables and timber plants.
Berberis lycium, Acacia modesta, Ajuga bracteosa,
Mentha longifolia, Punica granatum, Podophyllum
emodi, Valeriana jatamansi, Viola canescens, Skimmia
laureola and Zanthoxylum armatum are common
medicinal plants. Important timber yeilding plants
include Abies pindrow, Aesculus indica, Acacia
modesta, Juglans regia, Picea smithiana, Pinus
roxburghii, Pinus wallichiana, and Taxus wallichiana
(Haq et al., 2010 & Awan et al., 2013). Taraxiacum
officinale, Trifolium repens, Rumex dentatus, Rumex
hastatus, Oxalis corniculata and Caralluma tuberculata
are the plant species used as wild vegetables. (Khan &
Khatoon 2008, Haq et al., 2010).

It is believed that this check list of vascular plant
species of the District Tor Ghar provides for the first time
a comprehensive knowledge of the floristic diversity of
the area. This data could be used as reference for further
scientific study. Such checklists for unexplored regions
have also been published previously by various authors
and can be seen in the literature. These include Zaheer &
Sardar, (2008), Fazal et al., (2010), Ilyas et al., (2013 and
Waris et al., (2013).

Badshah et al., (2013) reported that Poaceae,
Paplionaceae and Asteraceae are the larger families in the
district Tank, Pakistan. Similar results were obtained by
many other botanists like Marwat & Qureshi (2000) and
Durrani et al., (2005) in their respective study area. Many
other studies have indicated the dominance of Asteraceae
and Poaceac like Fazal er al, (2010), Saima et al.,
(2010), Khan et al., (2014), Khan et al., (2015) and
Hussain et al ., (2015). Our results also advocate that
Asteraceae, Leguminosae and Poaceae are larger families
in the study area. Further study will be helpfull to find out
the potential of these plants for different uses. Our present
project is continuing till 2015 in which we will prepare
different indices as well as mapping of the vegetation of
Tor Ghar District.
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