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Abstract

Detailed field survey was carried out to assess the floristic composition, phenology, leaf and biological spectrum of
Tehsil Havelian during 2011-2012. A total of 205 plant species belonging to 78 families were documented. According to
plant habit there are 129 species of herbs, 38 species of trees and 38 species of shrubs. Asteraceae and Lamiaceae were
dominant families with 15 species each, then Brassicaceae 11 species, Rosaceae and Papilionaceae with 10 species each.
They were followed by Ranunculaceae with 9 species. All the remaining 72 families have less than 7 members. Flowering
season was classified in two spells, first from March to July with 62.56% herbs, 19.48% shrubs, 18.46% trees, 2.56%
grasses and 1.02% ferns. Second spell starts from August to November with 50% shrubs, 30% herbs and 20% trees. The life
form classes were determined by the Raunkier’s method which reveals that the most dominant life form was Therophytes
with 89 species (43.68%), followed by Nanophanerophytes 26 species (12.62%), Megaphanerophytes 20 species (9.70%),
Mesophanerophytes 19 species (9.22%), Chamaephytes 15 species (7.28%), Hemicryptophytes 15 species (7.28%),
Geophytes 11 species (5.33%), Lianas 6 species (2.91%), Microphanerophytes 3 species (1.45%) and Neophytes with 1
species (0.48%). As for as leaf size concerned, Microphyll was the most prevalent leaf size with 98 species (47.80%),
followed by Nanophyll 55 spp. (26.82%), Leptophyll 28 species (13.65%), Mesophyll 16 spp. (7.80%) and Megaphyll
contributing with 8 species (3.90%). Study reflects the overall ecological scenario and may be beneficial as reference study

for conservation and sustainable use of plants.
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Introduction

Havelian is Tehsil of District Abbottabad, Khyber
Pakhtunkhwa lies in 34° 05’ N latitude and 73° 16’ E
longitudes. It is located at 868 meter height above sea
level. The area falls in subtropical humid zone with mild
to warm temperature during April-May and September-
October respectively; humid temperature in June-July,
and cool to mild temperature during November-February.
The temperature rises up to 35°C during the mid-summer
months and drops below 0°C during winter months. The
average mean monthly maximum and minimum
temperature of the year are 24.66°C and 12.25°C
respectively. The mean annual rainfall is 1,269 mm.
Maximum rainfall occurs during July and August which is
247 mm and 244 mm respectively. This season is
endowed with heavenly beauty that not only attracts
tourists but also invite botanists for its unique flora. The
total population of the area is 40,947.

The most useful and main source of botanical
information of a particular area is its floristic
checklists. Floristic composition is a good floristic
marker, because any kind of changing floristic
compositions in different endogenous milieu show the
existence of different ecological factors; leads to inter-
and intra-specific diversity (Safidkon et al., 2003).
Floristic study of any given area helps to evaluate the
plant wealth and its potential values. The local plants
identification and introduction of an area is very
important to introduce the specific species of local area
and their occurrence, growing seasons, finding new
species and also the effect of climatic conditions like
over-grazing, drought and temperature etc. on
vegetation (Ali, 2008; Ahmad et al., 2008).

Many workers have contributed comprehensive
floristic checklists of local flora in different regions
(Baig et al., 1998; Qureshi & Bhatti, 2008; Abdullahi
et al., 2009; Jabeen et al., 2009; Shaheen & Qureshi,
2011; Udayakumar et al., 2011; Qin et al., 2012;
Youcef et al., 2012).

Due to presence of diverse topographic features and
microhabitats, the selected study area has a great potential
for flourishing a rich plant biodiversity. The present study
was planned with the objectives to investigate and
document the floristic composition of the study area
because the vegetation of the surrounding areas of
cantonment was unexplored and never have been studied
previously. It will be helpful for the conservation and
sustainable utilization of plant resources of the area and
also for further ecological investigations.

Materials and Methods

The detailed field surveys have been conducted to
document the floristic composition, phenology, leaf and
biological spectrum of Tehsil Havelian, District
Abbottabad, Khyber Pakhtunkhwa at regular intervals of
different seasons of the year during 2011-2012. Three
specimens of each plant species have been collected,
dried and mounted on standard herbarium sheets. During
the plant collection, local name, collection date, habit,
habitat, flower color and phenological behavior of each
plant species were recorded. The life form classes and leaf
spectra of all plant species were determined and classified
followed after Raunkiaer (1934) and Mueller-Dombois &
Ellenberg (1974). The collected specimens were
identified with the help of Flora of Pakistan (Nasir & Ali,
1971-94; Ali & Qaiser, 1995-2004). The voucher
specimens were deposited in the Herbarium of Hazara
University Mansehra, KP, Pakistan (Fig. 1).
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Fig. 1. Map of Tehsil Havelian, Abbottabad, Pakistan.

Results

In present study, a total 205 plant species belonging
to 164 genera and 78 families were recorded from study
area. 197 plant species belong to angiosperms, 5 species
belong to gymnosperms and 3 species belong to
Pteridophytes (Fig. 2). Angiospermatophyta contains 75
families while 3 families are of Gymnosperms (Fig. 3).

According to plant habit there are 129 species of
herbs, 38 species of trees and 38 species of shrubs (Fig.
4). Asteraceae and Lamiaceae were dominant families
with 15 species each, then Brassicaceae 11 species,
Rosaceae and Papilionaceae with 10 species each. They

were followed by Ranunculaceae with 9 species,
Liliaceae 6, Poaceae, Polygonaceae and Plantaginaceae
with 5 species each, Acanthaceae, Caryophyllaceae,
Euphorbiaceae and Solanaceae with 4 species each.
Apiaceae, Apocynaceae, Asclepidaceae, Caprifoliaceae,
Malvaceae, Mimosaceae, Moraceae, Oleaceae and
Papaveraceae with 3 species each. Alliaceae,
Anacardiaceae, Boraginaceae, Campanulaceae,
Cyperaceae, Fagaceae, Iridaceae, Lythraceae,
Myrtaceae, Nyctaginaceae, Pinaceae, Pteridaceae,
Salicaceae, Sapindaceae, Utricaceae and Verbinaceae
had 2 species each. The remaining 40 Families had 1
species each (Table 1 & Fig. 5).
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Fig. 5. Plant species family wise distribution of recorded from
Fig. 4. Growth habit of the plant species recorded from the study area. the study area.
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Fig. 6. The Life Form of the plant species recorded from the
study area.
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Fig. 7. The Leaf Spectra of the plant species recorded from the
study area.

Results show that 10 different life form classes were
recorded in the study area (Table 1). The most dominant
life form was Therophytes with 89 species (43.68%),
followed by Nanophanerophytes 26 species (12.62%),
Megaphanerophytes 20 species (9.70%),
Mesophanerophytes 19 species (9.22%), Chamaephytes
15 species (7.28%), Hemicryptophytes 15 species
(7.28%), Geophytes 11 species (5.33%), Lianas 6 species
(2.91%), Microphanerophytes 3 species (1.45%) and
Neophytes with 1 species (0.48%) (Table 1 & Fig. 6). In
leaf size spectra, Microphyll was the most dominant one
with 98 species (47.80%), followed by Nanophyll 55 spp.
(26.82%), Leptophylls 28 species (13.65%), Mesophyll
16 spp. (7.80%) and Megaphyll contributing with 8
species (3.90%) (Fig. 7).

In the study area, two flowering seasons were
recorded, one from May to August and second from
September to November. Similarly, variation was
observed in fruiting season but mostly plants flowered
from May to August. In the first spell, 195 plant species
flowered including herbs (62.56%), shrubs (19.48%),
trees (18.46%), grasses (2.56%) and 1.02% ferns. During
the second flowering season, 10 plant species flowered
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were 50 % shrubs, 30% herbs and 20% trees. There were
two exceptional cases which flowered in both flowering
seasons including Narcissus tazetta and Cynodon
dactylon (Table 1).

Discussion

The main reflection of vegetation of any area is its
floristic structure. The flora of a particular region is the
sum total of the species within either related to wild or
cultivated species (Longhi et al., 1992). Floristic list is
also representative of the view that species has its own
ecological amplitude and interaction to the environment
and to other species (Giusti et al., 1995). According to
plant habit, herbaceous growth habit with 129 species was
the most dominant one. Our findings are congruent with
many researchers of allied, neighboring and national
regions (ljaz, 2014; ljaz et al., 2015; Khattak et al., 2015;
S.M. Khan et al., 2015; K.U. Khan et al., 2015; Shah et
al., 2015; Ahmad et al., 2016 and Rahman et al., 2016).
Asteraceae and Lamiaceae were dominant families with
15 species each. Igbal et al. (2015) and ljaz et al. (2016)
also reported Asteraceae as the most leading family. Our
findings are in agreement with a report of Stewart (1972)
that these families were well represented in Pakistan,
some other studies also indicated that these families were
major families in the flora of Pakistan (Nasir & Ali, 1971-
94; Ali & Qaiser, 1995-2004).

Life form is actually due to adaptation of plants in
different environmental conditions. Adaptation is very
necessary for the survival of plants and to describe
vegetation (Mera et al., 1999; Cain & Castro, 1959). In the
study area life form of all species were recorded and
classified into different classes. Therophytes were
dominant followed by Phanerophytes, Hemicryptophytes
and Chamaephytes. Similar findings were observed by
Hussain et al. (1997) in Girbanr Hills and our result was in
agreement with these studies. Hemicryptophytes usually
prevail in open physiognomies while Phanerophytes in
closed ones (Batalha & Martins, 2002; Barik & Misra,
1998). Therophytes were indicator of cold dry climate at
different altitudinal regions of the world in the investigated
area high proportion of Therophytes regards these factors.
Malik & Malik (2004) studied that Phanerophytes were at
high scale in Kotli Hills, the result of present study was in
agreement with that.

Phenology is a periodic phenomenon in plants. At
different altitude and growing seasons vegetation of any
area shows different physiognomic conditions and each
species shows different aspect such as flowering,
disappearance and appearance. In the investigated area
growing season started from March. In March-April few
herbaceous and shruby species started growth and few
species were in flowering condition. Flowering reaches to
its peak during May-August. In investigated area there
were two flowering seasons. One from May to August
and 2" from September to November similarly fruiting
season also varied but mostly plants flowered from May
to July. Our findings are congruent with the results of
Shrestha et al. (1998); Kim (1996) and Malik (2005).
Two flowering seasons were reported in Harboi range,
Kalat (Durrani, 2000).
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Usually flowering period starts at the end of dry
season and in the beginning of wet period (Morellato,
1995), so in turn fruiting occurred in dry season because
the beginning of next rainy period will offer suitable
conditions for seed germination (Morellato et al., 1989).
According to Marqueus et al. (2004), phenological period
and climate of the area are related to each other in terms
of temperature, day length and also rainfall. In present
study seeds were set down in cold season mostly in
December and germinate in next spring season. In
majority of plants the leaf falling period is cool season i.e.
January and February, leaf flushing usually occurred in
warm period i.e. in March and April, in rainy season i.e.
in August flowering was at its peak and usually in
September and October fruit maturation takes place. In
short, in our study area plants grow and goes up to
flowering and fruiting stage in warm and wet season and
shed seeds which gain cold treatment in winter season and
then once again grows up in favorable season.
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