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The present work was intended to explore the floristic composition of flora of Razmak valley, North 
Waziristan, Pakistan. Floristic composition and Biological spectrum was determined by using the method 
of Raunkiaer (1934) and Badshah et al. (2013).

 The proposed area revealed a rich floral diversity that is 
associated to the changes in environmental factors, such as temperature, water, soil and light on the one 
hand and anthropogenic factors on the other. Floristic diversity consisted of 204 plant species, belonged to 
148 genera, and distributed in 59 families. It comprised one gymnosperm, one pteridophyte and 57 
angiosperm families. Based on the number of species Asteraceae and Lamiaceae (22 Species, each 
10.78%) were the leading families followed by Papilionaceae (19 Species, 9.31%) and Poaceae (10 
Species, 4.90%). Based on number of habits, herbs (153 species, 75%) were leading habit followed by 
trees (25 Species, 12.25%), shrubs (21 Species, 10.29%) and climbers (5 Species, 2.45%). Life form was 
overpowered by therophytes (94 Species, 46.07%) followed by hemicryptophytes (30 Species, 14.70) and 
nanophytes (19 species, 9.31%). Leaf spectra were dominated by nanophyll (82 Species, 40.19%) 
followed by microphyll (48 Species, 23.52%), mesophyll (39 Species, 19.11%), leptophyll (22 Species, 
10.78%) and macrophyll (12 Species, 5.88%) whereas, one specie was aphyllous.  
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INTRODUCTION 
Floristic composition helps to understand different 
characteristics of vegetation, edaphic and climatic 
conditions of an area. It helps us to gauge the 
plants wealth and the potentiality of any given 
region and provides knowledge about the 
speciation, solitude, endemism and evolutionary 
relationship (Khan et al. 2018). All plant species 
have particular micro habitats where they live and 
complete their life cycles. Species diverge with 
fluctuation in habitats and environmental factors 
(Mota et al. 2017). The flora  helps to stabilize soil 
improvement and slopes and extreme weather  
and provides habitats for wildlife fauna (Hatim et al., 
2019).The floristic investigation is considered as 
the backbone of the evaluation of phyto-diversity, 
conservation management and ecological 

utilization of bioresearches of a region. It is useful 
in providing evidences of varying floristic pattern, 
current status, new invasions, endemic and 
threatened species in a phytogeographical area 
(Khan et al. 2019).  

A valuable work throughout the country has 
been presented by many researchers in Pakistan 
such as (Shaheen et al. 2017) Azad Jammu 
Kashmir, (Badshah et al. 2016) Parachinar and 
(Abbas et al. 2016) Tormik valley Karakurm rang. 
The literature review showed that there is no work 
has been done on any aspect of plants resources 
of Razmak valley, North Waziristan, Pakistan. 
Therefore, the present study endeavored to 
highlight the variation in floristic composition with 
regard to its ecological attributes of flora of the 
selected area. The current findings fall within the 
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range of a monograph and contribute to the 
phytoecological analysis of Razmak and to the 
consideration of bio-resources of the location, thus 
directing conservationists and managers in the 
execution of their programs and activities for its 
conservation. 

Description of Study Area 
North Waziristan is the Northern mountainous 

region of Pakistan. It has an area of 4,707 km2. 
Now it is a district of Khyber Pakhtunkhwa 
province. In North it shares a border with Kurram 
district, in South with South Waziristan district, in 
East with Bannu and in West it shares a border 
with Afghanistan. It consists of three sub-divisions 
(Miranshah, Mirali and Razmak). These three 
divisions are further divided in to nine Tehsils 
(Ghulam khan, Shewa, Datta khel, Spinwam, 
Dossali, Razmak, Gharyum, Miranshah, and Mirali 
Tehsil). Razmak is one of the sub-divisions of 
North Waziristan. It lies between 32o/41/22 North 
latitudes, 69o/50/31 East longitudes. Its height 
varies from 6000 to 11000 ft from the sea level. It is 
located on the South of Miranshah and on the 
boundary of North Waziristan and South 
Waziristan (Fig. 1). 

Geo-Climate of Research Zone (Razmak valley)  
The climate of area is varying because of 

different altitudes. In summer season it is 
awesome but in winter it is cold. The duration of 
summer season is 5 months, from May till 
September. June is ordinarily the hottest month. 
The base and noteworthy temperature during the 
time of June is 18 c̊ to 31 c̊ respectively. Winter 
season starts from the month of October and 
continues until April. The minimum and maximum 
temperatures during the month of January are -2 c̊ 
to 10 c̊ respectively. December, January, and 
February are coldest months. Precipitation is low 
aside from in the Razmak zone where precipitation 
is higher than other area of North Waziristan. The 
cultivated area of North Waziristan is only 4% of 
the total geographic area whereas, the remaining 
96% area is non-cultivated. This puts pressure on 
the available agricultural land and creates a great 
problem for the local people. Geographically the 
mountains are bounded by Suleiman range on 
south and Koh-e-safid on North. The area has 
been clarified as the place where there are high 
and troublesome slopes. The high mountains and 
slopes structure divide it between Afghanistan and 
Pakistan. The height of the North Waziristan 
slopes varies from (4900- 11000) ft from the sea 
level. The important ranges in Waziristan hills are 

Alexandra, Shawal and Shoidar. There are some 
notable rivers such as Khaisor Kurrum, Tochi, 
Shaktoi and Kaito rivers (Fig. 1). 

 

 
  
MATERIALS AND METHODS 

Data Collection and Floristic Composition  
To prepare a complete floristic check list of the 

plants, the plants specimen were collected in 
different parts of Razmak valley North Waziristan 
during different seasons (2017- 2018). Plants 
samples were mounted and preserved on the 
standard herbarium sheets and were identified with 
the help of the flora of Pakistan (Nasir & Ali, 
1970-1989; Ali & Qaisar, 1993- 2019). 

 The voucher 
specimens were submitted to the Herbarium, 
department of Botany University of Peshawar for 
further record. 

Biological Spectrum 
Biological Spectrum (life form classes & leaf 

size spectra) were determined following Raunkiaer 
(1934) and Badshah et al. (2013) methodology. 

Raunkiaerian leaf size spectrum = No. of 
species falling in a particular leaf size class ×100
 Total No. of all species 

In the field Raunkaier (1934) estimation 
proforma (fig. 2) was used for rapid determination 
of various leaf size classes Cain & Castro (1956). 
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Figure 2: Field Leaf Size Proforma. 

Data Analyses (Descriptive Statistics)  
The most valuable information collected on the 

flora of the selected area were analyzed through 
descriptive statistics. The summarized data have 
been articulated in the form of word description, 
tables and graphs.  
 
RESULTS  

Floristic Composition 
Present work was carried out during 

2017-2018 in different seasons to find out the 
ecological resources of Razmak valley, North 

Waziristan. Floristic diversity consisted of 204 plant 
species were reported from 148 genera and 
distributed in 59 families. It had one gymnosperm, 
one pteridophyte and 57 angiosperm families. 
Gymnosperm and pteridophyte had 2 and one 
genera, respectively. There were 4 monocot and 
53 dicot families belonged to angiosperm. Based 
on the number of species Asteraceae and 
Lamiaceae (22 Species, each 10.78%) were the 
leading families followed by Papilionaceae (19 
Species, 9.31%) and Poaceae (10 Species, 
4.90%). They were followed by Boraginaceae (9 
Species, 4.41%), Rosaceae and Solanaceae (8 
Species, each 3.92%), Polygonaceae (7 Species, 
3.43%), Papavaraceae (6 Species, 2.94%) and 
Plantaginaceae (5 Species, 2.45%). Pinaceae, 
Brassicaceae, Capparidaceae, Moraceae and 
Violaceae possessed (4 Species, each). Apiaceae, 
Cucurbitaceae, Rhamnacaea, Rubiaceae and 
Zygophyllaceae consisted of (3 Species) while, the 
remaining families represented either one or two 
Specie (Supplementary Table 1, Table 1 and Fig. 
3). 
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Table 1: Summary of Ecological Characteristics of Plants. 

 

S. No  Summary 

1.  Total Families 59 

2.  Total Species 204 

3.  Pteridophyte Family 01 

4.  Gymnosperm Family 01 

5.  Monocot Families 04 

6.  Dicot Families 54 

Life form classes 

S. No Parameters  No. of species Percentage (%) 

1.  Therophytes 94 46.47 % 

2.  Hemicryptohytes 30 14.70 % 

3.  Geophytes 17 8.33 % 

4.  Chamaephytes 15 7.35 % 

5.  Nanophytes 19 9.31 % 

6.  Megaphanerophytes 18 8.82 % 

7.  Mesophanerophytes 05 2. 45 % 

8.  Microphanerophytes 06 2.94 % 

     Total                                                                                                            204 100% 

S. No Leaf size classes 

1.  Nanophyll 82 40.19 % 

2.  Leptophyll 22 10.78 % 

3.  Mesophyll 39 19.11 % 

4.  Microphyll 48 23. 52 % 

5.  Macrophyll 12 5.88 % 

6.  Aphyllous 1 0.49 % 

  Total               204 100 % 

S. No Habit 

1.  Herbs 153 75 % 

2.  Trees 25 12.25 % 

3.  Shrubs 21 10.29 % 

4.  Climbers 5 2.45 % 

 Total 204 100 % 
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Figure 4: Life form classes of flora of Razmak valley. 

 
Figure 5: Leaf size classes of flora of Razmak valley. 

 

 
 

Figure 6: Habit of plants of the research area.

Biological Spectra  
In the current work life form was dominated by 
therophytes (94 species, 46.07%) followed by 
hemicryptophytes (30 species, 14.70%) and 
nanophytes (19 species, 9.31%). There were (18 
species, 8.82%) megaphanerophytes, (17 species, 
8.39%) geophytes, (15 species, 7.35%) 
chamaephytes, (06 species, 2.94%) 
microphanerophytes and (05 species, 2.45%) 
mesophanerophytes (Table1 and 2). Leaf size 
classes were dominated by nanophyll (82 Species, 
40. 19%) followed by microphyll (48 species, 23. 
52%), mesophyll (39 species, 19.11%), leptophyll 
(22 species, 10.78%) macrophyll (12 Species, 
5.88%) and one specie was aphyllous. According 
to, habits herbs (153 species, 75%) were leading 
habit followed by trees (25 Species, 12.25%), 
shrubs (21 Species, 10.29%) and climbers (5 

Species, 2.45 %) (Table 1-2 and Fig. 4, 5, 6) 
 

DISCUSSION 

Floristic Composition  
Khan et al. (2019) reported biological spectrum 

and floristic composition of Mandan district, Bannu. 
Their results are well in line with our findings. Ali et 
al. (2016) examined the floristic diversity and 
ecology of plants of Chail valley, Swat. They 
reported 463 species belonging to 104 families.  
Asteraceae with (42 species) was major family 
followed by Poaceae (35 species), Rosaceae and 
Lamiaceae each with (26 species), Solanaceae 
(13 species) and Rhamnaceae (12 species). Each 
of the remaining families had less than 12 species. 
Badshah et al. (2016) reported floristic 
composition, ecology and biological spectrum of 
plants of Parachinar. They reported 283 species of 

75%

12.25%

10.29% 2.45%

Herbs Trees Shrubs Climbers
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222 genera among 85 families. Poaceae with (20 
species) were the dominant family followed by 
Asteraceae with (19 species), Papillionaceae, 
Lamiaceae with (19 species), Brassicaceae (16 
species), Solanaceae (13 species), Rosaceae (9 
species) and Polygonaceae (7 species). While 
Euphorbiaceae, Caryophyllaceae and Pinaceae 
each with (06 species) were the codominant taxa. 
Hussain et al. (2015) studied the floristic 
composition of Mastuj valley, Chitral their results 
are consistent with the present findings. 

Life Form Classes 
Life form is in fact due to adaptation of flora in 

diverse climatic conditions. Adaptation is very 
obligatory for the survival of the flora and to study 
vegetation.  In our study life form was dominated 
by therophytes (94 Species) followed by 
hemicryptophytes (30 Species) and Nanophytes 
(19 Species). There were (18 Species) 
megaphanerophytes, (17 Species) geophytes, (15 
Species) chamaephytes, (06 Species) 
microphanerophytes and (05 Species) 
mesophanerophytes. Ali et al. (2016) reported that 
therophytes with 188 species, 40.60% were 
dominant life form. Hussain et al. (2015)[7] studied 
the ecological characteristics showed that 
therophytes (234 species, 40.98%) were the 
leading life form class followed by 
hemicryptophytes (154 species, 26.97%), 
geophytes (82 species, 14.36%), chamaephytes 
(44 species, 7.71%) and nanophanerophytes (31 
species, 5.43%) are similar with our result. 

Leaf Size Classes 
Results revealed that leaf size classes were 

dominated by nanophyll (82 Species) followed by 
microphyll (48 species), mesophyll (39 species), 
laptophyll (22 species) and macrophyll (12 
Species) whereas, one specie was aphyllous. 
Khan et al. (2019) support our results who reported 
that nanophylls were the dominant leaf size 
spectra. Ali et al. (2016) reported mesophylls (147 
species, 31.75%) were the major class. Our results 
are in accordance to Badshah et al. (2016) who 
reported that nanophylls with 121 species 
(42.75%) and leptophylls with 89 (31.44%) were 
dominant leaf size classes. Hussain et al. (2015) 

studied the leaf size spectra dominated by 
nanophylls (40.98%), leptophylls (24.87%), 
mesophylls (18.56%) and microphylls (9.11%). 
The findings of Ilyas et al. (2013) show similarity 
with our present study. 

CONCLUSION 
The current work was a first attempt to 

investigate the floristic composition presenting the 
significance of the research area in terms of plant 
diversity. It represented that the flora of Razmak 
valley, North Waziristan consists of 204 species 
and 148 genera distributed among 59 families, it 
consists of 57 angiosperms, 1 gymnosperm and 
1pteridophyte family. Leaf size spectra comprised 
of mesophyll, microphyll and nanophylls as the 
dominant classes. Life form spectra were 
represented by therophytes, hemicryptophytes, 
geophytes and megaphanerophytes as the most 
dominant groups. Based on number of habits the 
flora comprised of herbs, trees and shrubs as the 
dominant habits.  

 Recommendations 
The flora is under pressure due to various 

anthropogenic activities such as over grazing and 
deforestation. Therefore, rotational and moderate 
grazing system is required to conserve the flora of 
the proposed area as most of the plant species 
have significant medicinal potential. Inhabitants of 
the proposed area must be bestowing with 
awareness regarding floral diversity and 
conservation. The present study created a treasure 
of information worthy of managing future progress 
of action. It will be useful to taxonomists, 
ecologists, pharmacologists and other government 
and private agencies to increase local uses of 
plants resources in the coming future. Further 
research work is needed to discourage alien 
invasive species and promote the plantation of 
native species. Elemental, phytochemical and 
proximate analyses of the flora should be carried 
out to appraise their nutritional and therapeutic 
value. 
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