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Abstract 

 

The present work was carried out to evaluate the floristic checklist and environmental distinctiveness of Plants of 

Parachinar, Kurram Agency across the year during 2014- 2015. A total of 283 species of 222 genera among 85 families 

were recorded. Asteraceae with (29 Sp.) was the most dominant followed by, Poaceae with (20 Sp.), Papilionaceae, 

Lamiaceae each with (19 Sp.), Brassicaceae (16 Sp.), Solanaceae (13 Sp.), Rosaceae (9 Sp.) and Polygonaceae (7 Sp.). 

While Euphorbiaceae, Caryophylaceae and Pinaceaeeach with (6 Sp.) were the co-dominant taxa. Rest of the families 

possessed either 5 or fewer species. Based on the habitat 252 (89.04%) species were grew in dry places as wild 

mesophytes and xerophytes. Seventeen species (6.00%) were cultivated while 11 species (3.88%) were aquatic. There 

were 18 spiny species (6.36%). Among the perennial, majority were evergreen. Three species (1.06%) namely 

Cuscutareflexa, Periplocaaphylla and P. calophyllawere leafless. The leaf lamina was simple in 230 species (81.27%) 

and 50 species (17.66%) contained composite foliage. Therophytes107 (37.80%) and nanophanerophyte 47 species 

(16.66%) respectively were dominant life form groups. Leaf spectra revealed that nanophylls with 121 species (42.75%) 

and leptophylls with 89 (31.44%) were dominant leaf size classes. The vegetation was also characterized by microphylls 

and mesophylls but of least concern. 
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Introduction 

 

Parachinar is the main town and headquarter of the 

Kurram Agency, Pakistan. Parachinar is located at 33° 

53' 51 North, 70° 60" East with an altitude of 1725 m 

(5659 feet) above the sea level. It lies at a distance of 

about 260 km North West of the Peshawar city. It is 

located on a neckline of Pakistani terrain south of 

Peshawar so as to projects into Paktia region of 

Afghanistan with the contiguous point in Pakistan to 

Kabul and confines on the Tora Bora. The inhabitant are 

mainly of Tori ethnic group of Patans and speaks Pashto. 

Parachinar is bounded by high mountains on all sides. 

The major range is Koh-e-Safaid or Spin Gharwith the 

peak of Sikramsar at 4,728 meters. It makes a natural 

boundary with Tora Bora mountain of Afghanistan. It 

covers with snow for major time of the year.  

Flora is sum total of species in a specific habitat and 

ecosystem, which are peculiarity of an ecological period. 

The plants included the figure of species, as vegetation 

is the qualitative expression of plants of an area (Ali, 

2008). Directory of plant resources by systematists is a 

universal performance all over the globe to cover 

information on the subject of vegetation (Qureshi et al., 

2011). The flora of the road side was presented by 

(Aitchison, 1881-1882) which was a pioneer work 

regarding flora of Kurram Valley. By doing this 

exercise, precious information is gathered which might 

be utilized as an indication for further studies. As the 

planet is vastly uneven, thus a considerable variety of 

floras are existing range from pithy or ground flora to 

exploration (Badshah et al., 2010a). The average 

temperature of the area is semi-arid to temperate with a 

distinctive geography. Life form swarm of the current 

research reflects moist and dry temperate region. This 

area has some chunky patches of oak and pine 

vegetation. Plant diversity, life style and dispersion of 

plants are linked with the altitude and precipitation 

variation. The scarceness of the flora shows rigorous 

consumption of the natural vegetation. Trees, shrubs and 

herb can be sustained if anthropogenic activity is 

lowered to an appropriate level. Owing non availability 

of the electricity and the natural gas its large population 

depends upon forest capital for all domestic purposes. 

Because of the profound browsing nearly all the pastures 

of Khyber Pakhtunkhwa have been ruined and require to 

restore and to make it sustainable. It is imperative to 

reveal that the local plant resources are inadequate to 

accomplish the necessities so enormous quantity of fuel 

and timber wood is rushed from North Waziristan. No 

literature is available on the flora of this area except that 

of (Badshah &Hussain, 2008; Shiwari et al., 2003 and 

Hussain et al., 2012) who worked on some traditional 

uses of local medicinal flora. Therefore the work at hand 

would play an important role to visualize floristic 

diversity and its environmental individuality.  

 

Materials and Methods 

 

Recurrent data was collected for the whole year. 

Specimens were dried and sealed. Plants were recognized 

in the light of existing flora of Pakistan (Ali &Qaisar, 

1995-2009 and Nasir & Ali, (1971-2007). An inclusive 

alphabetical list beside families was prepared. Life form 

and leaf size classifications were made after Badshah et 

al. (2013); Hussainetal. (2006); Hussain (1989) and 

Raunkiaer (1934).The plants specimens were submitted to 

the herbarium, Department of Botany for future record 

(Ali, 2008). 
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Results and Discussion  
 

Flora and its ecology: Natural plants wealth is restricted 

by gardening, excessive browsing, human activities and 

natural disaster. Parachinar, Kurram Agency comprised of 

283 species distributed among 85 families (Table 1.) 

representing 10 Gymnosperms, 36 Monocotts and 241 

Dicot respectively.Asteraceae (29 Sp.), Poaceae (20 Sp.), 

Papilionaceae, Lamiaceae each with (19 Sp.), Brassicaceae 

(16 Sp.) Solanaceae (13 Sp.), Rosaceae (9 Sp.), 

Polygonaceae (7 Sp.) and Euphorbiaceae, Caryophylaceae 

and Pinaceae (6 Sp. each) were the leading groups. The 

other groups possessed either 5 or fewer species. Durrani et 

al. (2005) and Marwat&Qureshi (2000) also noted that 

these families were wide spreading in their respective 

areas. Kotli Hill also represented these families as a 

prominent flora during monsoon (Malik & Malik 2004). 

Similarly Mustuj Valley of district Chitral was also found 

to be prosperous with similar taxa (Hussain, 2015). Our 

results are constantly agreed indigenously by (Ali & 

Qaiser, 1995-2015) and as well as abroad by (Eilu et al., 

2004; Antije et al., 2003; Muthuramkumar et al., 2006 and 

Mendez, 2005) as Asteraceae, Poaceea, and 

Lamiaceaehavebeen nominated dominant taxain the present 

situation. Asteraceae and Poaceae owing wide ecological 

amplitude make them to be diversified in the ecosystem.  

The floristic list of Nara desert Qureshi & Bhatti 

(2008b), Bhatti et al. (2001), Parveen et al. (2008) and 

Qureshi & Bhatti (2005) also came up with abundant 

species in Asteraceae and Poaceae which equally 

strengthen the present conclusion. Five species in Solanum 

was declared as the principal genus. Similarly, Euphorbia, 

Aristida, Plantago, Heliotropium with 4 (species each). 

While Pinus, Juncus, Chenopodium, Amaranthus, 

Artemisia, Heliotropium and Polygonum possessed three 

species each. Rest of the taxa obsessed 1 or two type (Table 

1). Ali & Qaisar, 2009; Nasir & Ali, 1971-2007; Ferraz et 

al., 2004; Stewart, 1972; Pinheiro et al., 2006 and Durrani 

et al., 2005 also reported that these genus is well 

represented in Pakistan. Distinctive variation in seasons and 

environmental setting is greatly apparent in the country. 

Usually summer and spring contain more species to winter 

and autumn as summer is pleasant while winter is severe 

cold in this region. Spring possessed 224 species (79.15%), 

summer 198 species (69.96%), autumn 120 species 

(42.40%) and winter 114 species (40.28%) (Table 2). 

Seasonal variation has certainly shaped 4 feature of the 

vegetation viz: perennial a sort of common among the 

habitat and seasons, woody plants and shrubs as a constant 

flora. The inconsistency in various features was mainly due 

to the seasonal, rhizomatous and some periodic irregular 

short season growing plants. Literature have also revealed 

that summer and spring aspect have much more diversity 

(Ahmad et al., 2009c, Badshah et al., 2010 and Durrani et 

al., 2010) which is in line with our findings. The flora 

mostly was composed of xeric plants that further agreeing 

to results made by Gimenez et al. (2004) and Musila et al. 

(2003). Only 17 taxa (6.00%) were cultivated for various 

purposes, 11 species (3.88%) were classified as 

hydrophytes and 3 species (1.06%) were found both in 

damp and arid situation. There were 18 spiny species 

(6.36%) which also showed xeric natureof the area. Most of 

the perennial were evergreen with an exception of fewer 

deciduous. A total of 230 species (81.27%) possessed 

simple lamina, 3 taxa (1.06%) were without leaves and the 

left over 50 species (17.66%), were composite and 

grooved. Absence of leaves and spiny adaptation indicated 

ruthless surroundings. The presence of aphyllous flora 

indicated the dryness and less rainfall in the present 

atmosphere. Sher & Khan (2007), Badshah et al. (2006), 

Durrani et al. (2005, 2010,) and Badshah et al. (2013) too 

observed parallel conduct from Udigram Swat and other 

parts of Pakistan. Floral diversity is the sign of high 

friendly environmental condition and lack of interference. 

 

Biological spectrum and cyclic inequality: The life 

form shows the general outlook of the flora and 

vegetation, which is resulted due to various life phases 

in coalition with the location. It plays key role in the 

detection of environmental amplification of plant life. 

Raunkiaer (1934) proposed a consistent Life form 

categorization that determines the location and level of 

safety to parenting bloom in critical or unpleasant state. 

It was depicted that as whole therophytes (107 Sp., 

37.80%) and nanophanerophytes (47 Sp., 16.60%) 

dominatedthe flora. Geophyte (37 Sp., 13.07%), 

hemicryptophytes (37 Sp., 13.07%), chamaephytes (30 

Sp., 10.60%) and microphanerophytes (22 Sp., 7.77%) 

subsequently found in the area. Viscum album and 

Cuscutareflexa were merely parasitical plants (Table 2).  

Three major phytoclimates of life form have been 

established on the earths which include therophytic in 

deserts, phanerophytic in the tropics, and 

hemicryptophytic in most of the temperate zone 

(Raunkiaer, 1934). Life forms change owing to biotic 

interaction as farming practices, browsing and grazing, 

trampling, deforestation and with change in climate. 

Recurring of biological spectrum showed 

nanophanerophytic as dominant with 40 species 

(33.33%) during autumn. Therophytic 21 species 

(17.50%) microphanerophytes18 species (15.00%), 

Chamaephytes with 16 species (13.33%) and 

hemicryptophytes with 14 species (11.66%) were next in 

abundance. Geophytes with 8 species (6.66%) and 

parasite with 3 species (2.50%) were rare life form 

classes in fall (Table 3).In winter the same trend was 

found as nanophanerophytes with 40 species and 

therophytes with 23 species dominated.During spring 

therophytes with 70 species (31.25%) emerged as 

dominant due to favorable temperature. 

Nanophanerophytes with 47 species (20.98%), 

chamaephytes 30 species (13.39%), geophytes 27 

species (12.05%), hemicryptophytes 26 species 

(11.60%) and microphanerophytes 21 species (9.35%), 

were next important classes. Similarly, in summer there 

were 55 species (27.77%) of therophyte, 45 (22.72%) 

nanophanerophyte, 28 (14.14%) hemicryptophytes, 24 

(12.12%) geophytes, 22 (11.11%) chamaephytes and 21 

(10.60%) microphanerophytes (Table 3).  
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Table 2. Summary of characteristics of flora listed in table 1. 

S. No. Ecological characteristics No. Percentage 

 A. Flora   

1. Total species 283 - 

2. Family 85 - 

3. Genera 222 - 

 B. Seasonality/Aspect   

1. Autumn 120 42.40 

2. Winter 114 40.28 

3. Spring 224 79.15 

4. Summer 198 69.96 

 C. Habitat types   

1. Wet 11 3.88 

2. Dry 252 89.04 

3. Both 3 1.06 

4. Cultivated 17 6.00 

 D. Habit   

1. Spiny 18 6.36 

2. Smooth 265 93.63 

 E. Leaf type   

1. Simple 230 81.27 

2. Compound/ disected 50 17.66 

3. Absent  3 1.06 

 F. Life form spectra   

1. Therophyte 107 37.80 

2. Hemicryptophyte 37 13.07 

3. Chamaephyte 30 10.60 

4. Geophyte 37 13.07 

5. Nanophanerophyte 47 16.60 

6. Microphanerophyte 22 7.77 

7. Parasite 3 1.06 

 G. Leaf size spectra   

1. Leptophyll 89 31.44 

2. Nanophyll 121 42.75 

3. Microphyll 51 18.02 

4. Mesophyll 19 6.71 

5. Aphyllous 03 1.06 
 

It is pragmatic to classify the vegetation into strata. 

Microphanerophytes constituted the tree layer and 

nanophanerophytes that of shrub layer. Therophytes, 

hemicryptophytes and geophytes give rise to herbaceous 

layer. The stratification is however less obvious due to 

drought, deforestation and heavy grazing. Shimwell (1971) 

and Cain & Castro (1959) concluded therophytes as the 

characteristics of desert environment. The dominant 

biological spectrum in Brazil was phanerophytes and 

hemicryptophyte also in harmony with the current study 

(Batalha & Martins 2002). Hussain et al. (2009) determined 

parallel trend concerning the occurrence of 

hemicryptophytes and therophytes in ruined and dry habitats. 

Nanophanerophytes and therophytes were common across 

the year particularly in spring due to availability of water. 

Guo et al., 2009; Musila et al., 2003 and Manhas et al., 2010 

suggested occurrence of therophytes due to hostile habitation 

which is in agreement to our findings. Similarly life form, 

from Kotli Hill, Sarsawa supported nanophanerophyte, 

hemicryptophytes and therophytes respectively as stated by 

Nazir & Malik (2006). The high proportion of therophytes is 

in accordance with our findings. Therophytes and 

chamaephytes were also measured as the main biological 

form in open plains and deserted condition by Batalha & 

Martins (2002, 2004) and Gutkowski et al., (2002). Dry-cool 

climate and heavy grazing direct to ruthless circumstance in 

Kurram Agency. Conclusion from Odisha, India of (Kar et 

al., 2010) regarding the prevalence of nanophanerophytes 

and therophytes are just similar to the present work.  

 

Leaf spectrum: The overall leaf size spectra showed that 

the leaf spectrum consisted of 121 Sp. (42.75%) of class 

nanophylls and 89 Sp. (31.44%) of leptophylls.  

Mesophylls and microphylls respectively showed 19 Sp. 

(6.71%) and 51 Sp. (18.02%). Periplocacalopyhlla, 

Cuscutareflexa and Periplocaaphyllawas leafless plants 

in the area (Table 2). Temporal variation in the leaf size 

index dominated by nanophylls with 49 Sp. (40.83%) in 

autumn. Thirty one species (25.83%) as Leptophylls, 22 

species (18.33%), as microphylls, 15 species (12.50%) as 

mesophylls and 3 species (2.50%) as aphyllous were 

subsequently existing. Winter being, dry possessed 

nanophylls as 51 sp. (44.37%) and leptophylls (25 Sp.). 

The other sizes were 22 (19.29%) as Microphyll and 13 

(11.40%) (Table 3). Nanophylls with 104 species 

(46.42%), leptophylls with 61 species (27.23%), 

microphylls with 41 species (18.30%) and leafless 3 

(1.33%) respectively were present in spring. However 

summer was dominated with 79 sp. (39.89%) by 

nanophylls and 60 sp. (30.30%) by leptophylls. 

Microphyll 41 (20.70%), and mesophyll 15 (7.57%) of 

least concern. Tareen & Qader, 1993; Cain & Castro 1959 

and Husain et al., 2005 stated that nanophylls and 

leptophylls are the indicators of warm desert and brackish 

habitats and Microphylls that of steppes conditions.  
Moist and Dry climate consisted high proportion of 

nanonphyllous. Nasir & Sultan (2002) observed that 

leptophylls are prevalent in dry and unfavorable situation. 

While moist environmental condition in Azad Kashmir 

supported microphyllous vegetation opposite to our 

results (Hussain & Chudhary, 2009). Meager nutrients 

make the soil deserted thereby making tolerance for roots 

to catch and transport mineral ultimately, supporting 

nanophyllous and leptophyllous shrubbery similar to the 

current study (Costa et al., 2007). In the present study it is 

crystal clear that leaf spectrum is constantly changing 

according to the season and weather due to ephemerals 

and bulbous geophytes, but the evergreen more or less 

maintained the same status throughout the year. Hussain 

et al. (2015) stated that regional climatic condition play 

key role in determination, the leaf spectrum dominancy. 

The nanophyllous and microphyllous in Waziristan and 

Kotli is right in favor of the present findings (Badshah et 

al., 2010a; Malik et al., 2007). The harmony is mostly 

due to the hilly and topographic similarity among the 

areas. The leaf spectrum and biological spectrum alone is 

not sufficient for the ecological study of a region but 

quantitative studies like vegetation structure and 

conservation is equally important. 
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Table 3. Seasonal diversity in life form and leaf sizes. 

S. No. Parameters 

Seasons 

Autumn Winter Spring Summer 

No % Age No % Age No % Age No % Age 

 Life form         

1. Therophyte 21 17.50 23 20.17 70 31.25 55 27.77 

2. Hemicryptophyte 14 11.66 10 8.77 26 11.60 28 14.14 

3. Chamaephyte 16 13.33 13 11.40 30 13.39 22 11.11 

4. Nanophanerophyte 40 33.33 40 35.08 47 20.98 45 22.72 

5. Microphanerophyte 18 15.00 15 13.15 21 9.35 21 10.60 

6. Geophyte 08 6.66 10 8.77 27 12.05 24 12.12 

7. Parasites 03 2.5 003 2.63 03 1.33 03 1.51 

 Total 120 100 114 100 224 100 198 100 

 Leaf size         

1. Leptophyll 31 25.83 25 21.92 61 27.23 60 30.30 

2. Nanophyll 49 40.83 51 44.37 104 46.42 79 39.89 

3. Microphyll 22 18.33 22 19.29 41 18.30 41 20.70 

4. Mesophyll 15 12.50 13 11.40 15 6.69 15 7.57 

5. Aphyllous 03 2.50 03 2.63 03 1.33 03 1.51 

 Total 120 100 114 100 224 100 198 100 
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