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ABSTRACT Current study was aimed at ecological investigation of floristic composition, ecological characteristics
and biological spectrum of district Bannu, KP, Pakistan. In the present study, 193 plant species of 154 genera
belonging to 54 families were studied during 2013-2014, using frequent field visits in all seasons for the plant
collection. 75.13 percent (145/193) plant species belonged to dicotyledons whereas, 24.87 percent (48/193) species
comes from monocotyledons. Poaceae was the leading family with 37 species. Based on habitat most plants were
observed in the dry area (45.07%) compared to wet (34.71%), and cultivated (18.13%). Floristically 60.62 percent
were therophytes, 9.84 percent hemi-cryptophytes, and 9.84 percent geophytes. The leaf size spectra showed that
the plants with Nanophyll leaves were dominant having 48.18 percent in the area. The vernal aspect was observed as
favorable season for plant growth. In the present study, therophytes were observed dominant with high percentage,
indicating that this area is a part of semiarid zone of Khyber Pakhtunkhwa, Pakistan.

INTRODUCTION

Bannu is an important northern district of
Khyber Pakhtunkhwa, Pakistan. It is located in
between 32.43"to 33.06° North latitudes and from
70.22°to 70.57" East longitudes. Total Area of
Bannu is 1227 sg/kilometers with total popula-
tion 677346. The area is fed by two rivers, termed
as Kurram River and the Tochi river. District Ban-
nu is a fertile valley and is home to many herbs,
shrubs, trees, natural and cultivated plants. Sea-
sonally, winter is cold while summer is hot (Reh-
man et al. 2014). The word floristic is derived
from flora, which means to list all types of plant
species or plant taxa within specific geographi-
cal area (Ali 2008). The world has extremely vari-
able type of environments due to variable types
of flora from ground to research filed (Qureshi et
al. 2011). Inthe floristic study of Dureji (Khirthar
range) showed that 74 species of 62 genera’s
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and 34 families by Parveen et al. (2008). Qureshi
(2008) identified 120 plant species of 84 genera
and 39 families of Chotiari Wetland Complex,
Nawab Shah, Sindh, Pakistan. Hussain et al.
(2009) reported 62 species including 15 mono-
cotsand 01 pteridophyte of 24 families from Aza-
khel Botanical Garden, University of Peshawar.
Muhammad et al. (2009) reported 67 weed spe-
cies, of them 2 plant species belonging to mono-
cot families and 27 species were dicotyledons
from wheat, maize and potato crop fields of Teh-
sil Gojra, District Toba Tek Singh, Punjab.
Qureshi and Bhatti (2010) recorded 93 plant spe-
cies belonging to 67 genera and 30 families of
Pai forest, Nawab Shah, Sindh, Pakistan. Khan
et al. (2011a, b) designed the ethnobotany of
halophytes of Tehsil Karak and Dara Adam Khel.
Khan et al. (2011c) reported 161 plant species in
the Tehsil Takht-e-Nasratti, District Karak where
25 monocotyledonous and 136 dicotyledonous
species belonged to 52 families.

Biological spectrum of vegetation is the in-
dex of the phytoclimate of the site, which is based
on diverse life forms composing the flora of the
site. The life-form in its turn is the ultimate
manifestation of the sum of all the adapta-
tions undergone by a plant to the climate in
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which it resides. According to Raunkiaer (1934),
biological spectrum is used both for life-form
distribution pattern of vegetation and phyto-
climatic condition under the prevailing life forms
progressed. Life-form study is thus significant
part of flora description, ranking toward next to
floristic composition. Leaf size play an impor-
tant role in physiological processes of plant and
plant-community in any area. Plant are also clas-
sified on the basis of leaf sizes (Oosting 1956).
Life form and leaf size spectra are the clear pic-
ture of any area, from these it is indicated the
climatic condition of a certain region (Cain and
Castro 1959). Literature dealing with the life form
and leaf size spectra shows that very little work
has been made in Pakistan (Abbas et al. 2010;
Qureshi and Ahmad 2010; Khan et al. 2011a,b,
2012,2013).

The present work was not only important for
exploration of floristic diversity, ecological char-
acteristics and biological spectrum of plants that
were found in the area but also important, how
to conserve the local flora for further advance
study like their uses in pharmacognosy and phy-
tochemistry as well.

MATERIAL AND METHODS

Frequent field visits were made to different
parts in different seasons of district Bannu dur-
ing 2014-2015. Plants were collected, dried and
preserved according to standard method. The
plant species were identified with the help of
available literature (Nasir and Ali 1971-1999; Ali
and Qaisar 1995-2009) assigned with herbarium
voucher number and placed in herbarium (PUP)
Botany department, University of Peshawar. A
whole floristic list, arrange alphabetically and
kept in herbarium (PUP) Department of Botany,
University of Peshawar. Leaf size, leaf classes
and Biological spectrum were classified accord-
ing to Hussain et al. (2006, 1989) and Raunkiaer
(1934).

RESULTS AND DISCUSSION

Plant diversity in any area is the total num-
bers of the plant species within specific geo-
graphic area. Diversity naturally occurs in both
wild and cultivated plant species, which is an
image of flora and plant resources. Flora of an
area is affected by agriculture, over grazing, de-
forestation, anthropogenic interaction and nat-

ural disasters. The research area was frequently
visited and collections of plants were made dur-
ing (2013-2014). The flora of District Bannu com-
prised of 193 plant species, 154 genera of 54
families (Table 1). Of them 145 species belonged
to Dicotyledons and 48 species to Monocotyle-
dons. Poaceae was the dominant family with 37
species followed by Asteraceae with (17 spp),
Papilionaceae (15 spp), Solanaceae (9 spp), Bras-
sicaceae (8 spp), Cucurbitaceae (7 spp), Ama-
ranthaceae (6 spp), Boraginaceae (6 spp), Che-
nopodiaceae (5 spp), Euphorbiaceae (5 spp),
Mimosaceae (5 spp), Polygonaceae (5 spp),
Malvaceae (4 spp), Moraceae (4 spp), Zygophyl-
laceae (3 spp), Alliaceae, Apocynaceae, Aslepi-
adaceae, Caryophyllaceae, Convolvulaceae,
Cyperaceae, Myrtaceae, Ranunculaceae, Ruta-
ceae, Typhaceae, Tamaricaeae and Verbenaceae
having (2 spp) each. While the rest of all families
had 1 species each. Badshah et al. (2013), Ihsan
et al. (2011), Khan et al. (2014) and Malik and
Malik (2004). Flora of Pakistan (Ali and Qaisar
1995-2009) and abroad (Antije et al. 2003; Eilu et
al. 2004) also indicated similar result.

The highest species percentage was record-
ed in family Poaceae (19.16%) while lowest is 0.5
percent in numbers of families having only one
species (Table 2). Poaceae was dominant family
and having large numbers of species which are
consistently supported by Parveen et al. (2008),
Qureshi and Bhatti (2008) and Hussain et al.
(2009).

The habitat conditions of (Table 3) showed
that dry plants were dominant (45.07%) followed
by wet (34.71%), cultivated (18.13%) and both
wet and dry (2.07%). Dry area have greater di-
versity as compare to wet and cultivated habitat
in the study area. Wild xerophytic were domi-
nant in the research area. These results were
according to Musila et al. (2003) and Gimenez et
al. (2004).

Seasonal variation of (Table 4) indicated that
vernal aspect had 156 spp. (41.37%), followed by
summer with 94 spp. (24.93%), winter 74 spp.
(19.62%) and autumn 53 spp. (14.05%). The re-
search area was clearly classified in four aspects
that is, spring, summer, winter and autumn. Dur-
rani et al. (2010) and Ahmad et al. (2009) have
reported that spring and summer aspects have
higher numbers of species than any other aspect.

The biological spectrum of the research area
(Table 5) showed that Therophytes plants were
dominant (60.62%) followed by Hemi-crypto-
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Table 1: Contd...

S.No.

nunuvunununuyv

Mic
Mic
Mic
N
Mes
N

G

Ch
Ch
Th
Th
Ph

Violaceae
Solanaceae
Solanaceae
Asteraceae
Poaceae
Rhamnaceae

Withania coagulans Dunal.

Withania somnifera L.
Xanthium strumarium L.

Zea mays L.
Zizyphus jujuba Mill.

Viola stockii Boiss.

188
189
190
191
192
193

Compound, Abs = Absent and Sp = Spiny.

P = Parasites, Microphanerophytes, L = Leptophyll, N

Mp

Winter, Sm = Summer, + = for presence, - = absence, Th = Therophytes, H

Aphyllous, S = Simple, Dis = Dissected, Com

Geophytes, Np = Nanophanerophytes,

Autumn, S = Spring, W

Cultivated, A

Wet, C
Hemicryptophytes, Ch = Chamaephytes, G

Dry, W

Nanophyll, Mic = Microphyll, Mes = Mesophyll, Ap

Key: D
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Table 2: Genera, species and species percentage

S.  Family No. of No. of Species
No. genera species percen-
tage
1 Alliaceae 1 2 1.03
2 Amaranthaceae 5 6 3.10
3 Anacardiaceae 1 1 0.51
4 Apocynaceae 2 2 1.03
5 Asclepiadaceae 2 2 1.03
6 Apiaceae 3 3 1.55
7 Asphodelaceae 2 2 1.03
8 Asteraceae 15 17 8.80
9 Arecaceae 1 1 0.51
10 Azioaceae 1 1 0.51
11 Boraginaceae 3 6 3.11
12 Brassicaceae 7 8 4.14
13 Capparidaceae 1 1 0.51
14  Caryophllaceae 2 2 1.03
15 Chenopodiaceae 4 5 2.59
16 Convolvulaceae 1 2 1.03
17  Cucurbitaceae 6 7 3.62
18 Cuscutaceae 1 1 0.51
19 Cyperaceae 1 2 1.03
20 Euphorbiaceae 3 5 2.59
21 Fumariaceae 1 1 0.51
22  Gentianaceae 1 1 0.51
23 Iridaceae 1 1 0.51
24 Juncaceae 1 1 0.51
25 Lamiaceae 2 3 1.55
26 Linaceae 1 1 0.51
27 Malvaceae 4 4 2.07
28 Meliaceae 1 1 0.51
29 Mimosaceae 3 5 2.59
30 Moraceae 2 4 2.07
31 Myrtaceae 2 2 1.03
32 Nyctaginaceae 1 1 0.51
33 Orobanchaceae 1 1 0.51
34 Oxalidaceae 1 1 0.51
35 Papilionaceae 13 15 7.77
36 Papaveraceae 1 1 0.51
37 Plantaginaceae 1 2 1.03
38 Poaceae 27 37 19.16
39 Polygonaceae 4 5 2.59
40 Primulaceae 1 1 0.51
41 Ranunculaceae 1 2 1.03
42 Resedaceae 1 1 0.51
43 Rhamnaceae 1 1 0.51
44  Rubiaceae 1 1 0.51
45 Rutaceae 1 2 1.03
46  Scrophulariaceae 1 1 0.51
47  Solanaceae 7 9 4.66
48 Tiliaceae 1 1 0.51
49 Typhaceae 1 2 1.03
50 Tamaricaceae 1 2 1.03
51 Verbenaceae 2 2 1.03
52 Violaceae 1 1 0.51
53 Vitaceae 1 1 0.51
54  Zygophllaceae 3 3 1.55

Total

iR
Ul
>

193

phytes (9.84%), Chamaephytes (7.25%), Geo-
phytes (9.84%), Microphenerophytes (6.73%),
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Table 3: Distribution of plant species in the
various habitats
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Table 6: Distribution of plant species according
to leaf size spectra

S. Habitat No. of plant  Percentage
No. species

1 Wet 67 34.715
2 Dry 87 45.077
3 Both 4 2.072
4 Cultivated 35 18.134

Table 4: Distribution of plant species in the various
aspects

S. Aspect No. of plant  Percentage
No. species

1 Autumn 53 14.058
2 Hibernal 74 19.628
3 Vernal 156 41.379
4 Astival 95 24.933

Table 5: Distribution of plant species in the various
life form spectra

S. Life form No. of plant  Percentage
No. species

1 Therophytes 117 60.621
2 Hemi-cryptophytes 19 9.844
3 Chamaephytes 14 7.253
4 Geophytes 18 9.844
5 Microphanerophytes 13 6.735
6 Nanophanerophytes 11 5.699
7 Parasite 1 0.518

Nanophenerophytes (5.69%) and Parasites
(0.52%). Classification of plant on the basis of
life form is authentic. These type of classifica-
tion is based on the principal of position and
protection of parenting buds in adverse condi-
tion. Raunkiaer (1934), illustrated 3 main types
of phyto climates which is based on life form. It
includes that the tropics climate contains phan-
erophytes, in deserts condition therophytes are
found while in cold temperate regions hemic-
ryptophytes are found. Therophytic flora was
dominant in research area. Biological spectra
classification is simple and significant as com-
pared to other classification because geograph-
ically and habitually widely separated plant com-
munities are also reflected as a sign of prevalent
environments. Biological spectra in any regions
may change due to biotic effects like agricultur-
al rehearses, overgrazing, deforestation, crush-
ing and climatic fluctuations (Hussain 1989).
The leaf size spectra (Table 6) expressed that
the plants with Nanophyll leaves were dominant

S. Life size No. of plant  Percentage
No. species

1 Leptophyll 41 21.243
2 Nanophyll 93 48.186
3 Microphyll 37 19.170
4 Mesophyll 19 9.844
5 Aphyllous 3 1.554

(48.18%) followed by Leptophyll (21.24%), Mi-
crophyll 19.17%), Mesophyll (9.84%), and Aph-
yllous (1.55%). Nanophyll species and leptophy!l
species are characteristic of hot desert while
microphyll is the characteristic of steppes these
results were agree with earlier study like (Khan
et al. 2013; Tareen and Qadir 1993; Sher and
Khan, 2007) who observed the high ratio of lep-
tophyllous and nanophyllous from Chagarrzai
areas. Nanophyllous plant is characteristic of
dry area and because xeric habitat is dominated.
This type of plant species adapted in dry and
adverse habitat (Nasir and Sultan 2002). Micro-
phyllous plant species also occurred in the area
and these results were according to Hussain and
Chudhary (2009) who described upper ratio of
microphyllous in moist environments in Azad
Kashmir. In dry environments, soil is generally
sandy, there are lack of nutrient contents and
low water holding capacity due to which plant
roots have difficulties in absorbing soil mois-
ture. In this area, leptophyllous and nanophyl-
lous type of vegetation is nourishing well (Sher
and Khan, 2007).

Plants with simple leaves (Table 7) were dom-
inant (76.16%) followed by compound leaves
(11.39%), dissected leaves (11.39%) and absent
leaf type (1.03%).

Table 7: Distribution of plant species according
to lamina shape

S. Lamina shape No. of plant  Percentage
No. species

1 Simple 147 76.165
2 Compound 22 11.398
3 Dissected 22 11.398
4 Absent 2 1.036

During present investigation, 18 species
(9.32%) were spiny and 175 species (90.67%)
were non- spiny in nature. Spiny plant is also
sign of dry soil and environment. The plants
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bearing simple leaves were dominated (76.16%)
over compound leaves (23.79%) while (1.03%)
were leafless plant in the area. Similarly studies
have been conducted in other regions of Paki-
stan (Badshah et al. 2013 and Durrani et al. 2010).
Although 193 species were recorded in District
Bannu, though, quantitatively they had limited
distribution in the study area. Arich flora is that
one which has high species diversity and spe-
cies abundance. Floristic configuration of vege-
tation is a qualitative feature and cannot display
the real picture of flora of the area. Therefore
here is a need of quantitative consideration of
the vegetation resources. It helps in the recog-
nition of ecological explanation of vegetation.

CONCLUSION

This study site is rich in diverse floraand so is
important from biodiversity point of view. In the
present study, therophytes were observed domi-
nant with high percentage, indicating that this area
is a part of semi-arid zone of Khyber Pakhtunkhwa,
Pakistan. The people of this area extensively up-
root the plants for burning purposes.

RECOMMENDATIONS

Based on the results of the present study,
the plant species were decreasing in number in
the area and special care is needed for their
conservation. Furthermore, high ratio of thero-
phytes also indicated that this area was under
heavy biotic stress due to over grazing and
deforestation, which needs to be controlled for
creating sustainable environment. Creation of
public awareness is also recommended to high-
light the importance of plants and devastation
of afforestation.
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