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Abstract 

 
Eco-taxonomic and ethnobotanical studies were conducted in a Chagharzai valley of District Buner (KPK) Pakistan in 

four consecutive years 2011-2014. During this study a total of 127 species belonging to 108 genera, distributed in 34 

families were identified. The dominant community of the valley was Pinus roxburghii, P. wallichiana and Quercus incanna 

based on importance value index. The IVI of Pinus roxburghii was (100.9), followed by Pinus wallichiana (91.58) and 

under story species Quercus incanna (64.45). Bio-spectrum, leaf size classification of all the species was recorded. The soil 

of the study area showed a variation from sandy to loam or clay as well with acidic pH, low organic matter, water holding 

capacity and Calcium carbonate while potassium is recorded up to 150 Meq/lit in soil sample 3. The ethnobotanical study 

was carried out by interviewing the local elders and herbalists (Hakeems), during this study 60 ethnobotanically important 

species were recorded. 
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Introduction 

 

Eco-taxonomy deals with the study of an area both 

ecologically and taxonomically and also to gather the 

informatory knowledge about the collected specimens, in 

order to make a checklist of endangered, endemic and 

economically important plant species of the area. 

Ecological parameters include density, abundance, 

frequency, association between species, dominance of 

different species and analysis of soil. 

Pakistan has great diversity of flowering plants due to 

its varied climatic and edaphic factors. Nearly 6000 

vascular plant species occur in Pakistan, among them four 

monotypic genera viz., Douepia, Suleimania, Spiroseris, 

Wendelboa and about 7.8% flora which mean 400 plant 

species are endemic to Pakistan (Ali & Qaiser, 1986).  

Many plant species are under threat of extinction due to 

over exploitation and once a species becomes extinct it is 

extinct forever, it can never be restored (Rambo, 1989). 

Today ecological trends is of great concern in Pakistan 

due to different pressures, includes unplanned 

urbanization, deforestation and over exploitation of 

natural resources (Alam & Ali, 2009; Shinwari & 

Shinwari, 2010; Ali et al., 2012). The loss and 

degradation of natural forests results in decline of species 

number and genetic diversity of population (Afzal et al., 

2001). Due to increase in population and a high 

unemployment rate, local people are forced to use the 

forest resources for their needs. The medicinal plants are 

not only used by themselves, but also sold in the local 

markets to earn their bread. Furthermore, marble mining, 

fuel, timber, agriculture, urbanization and grazing are the 

main factors in deforestation, which leads to great loss of 

natural habitat of plants and so ecological balance, is 

disturbed. 

District Buner (KPK) had thick forests in the past, 

but due to poor attention on natural resources the area is 

facing the same situation of losing economically 

important plant species by the activities of locals. Fast 

depletion of a rich diversity of plants due to marble 

mining, urbanization, deforestation, overgrazing and over 

exploitation will lead to the ultimate loss of certain 

important plant species like Pinus, Mallotus, Dodonea 

and several other economically important plants of this 

area are continuously losing their abundance. To tackle 

this issue is not only to document flora of entire area but 

also to take safety measures for those economically 

important plant species which were over exploited by 

human activities and under threatening conditions.  

Previously eco-taxonomic studies of various areas 

from Pakistan were carried out by some workers (Tareen, 

1986; Ahmad, 1988; Ilyas, 1988). However, the district 

Buner was previously studied by few workers for 

ethnobotanical purposes (Sher et al., 2011; Alam et al., 

2011; Khan & Shah, 2013, Ali et al., 2015 and Ilyas, 

2015). No reports are available with respect to eco-

taxonomy of the Chagharzai valley District Buner.    

 

Study area: Chagharzai is a beautiful valley of District 

Buner, mostly consists of green pine forests on the hills 

all around. The altitude ranges from 1000-2800m. The 

total area of the valley is 63540 hectares, while the 

location is 34⁰ -11 to 34⁰ -34N latitude and 72⁰ -13 to 

72⁰ -45 E longitudes. The valley falls in moist temperate 

zone. The average rainfall is 900mm annually, while the 

climate is moderate in summer and very harsh in winter, 

the average temperature in summer remain around 15⁰ C 

for about 7 months of the year, while in winter the 

temperature is well below freezing. Chagharzai valley is a 

part of Sino-Japanese region (Fig. 1). 

 

Material and Methods 

 

The study was conducted in the years 2011-2014. 

Point centered quadrat method was used on slopes and 

peaks for the study of vegetation, while in the foothills 

and semi plain areas simple quadrat method was used to 

evaluate the vegetation of the area. 15-20 random points 

were selected depending on the slope and exposure. 8 
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sites were selected for sampling based on exposure, 

altitude, slope and anthropogenic activities. For herbs 

quadrat size 2x4 ft was used while for shrubs 4x6ft size 

was enough to evaluate the vegetation. The community 

was recognized on the basis of important value index. 

The life form and leaf size were mostly noted in the 

field. For soil analysis depending on the area 10-15 cm 

deep samples were collected and stored in a labeled 

polythene bag. After removing the gravel those samples 

were studied for their textural class, sand, silt and clay 

proportion, further more the soil was chemically 

analyzed for water holding capacity, organic matter, pH, 

Calcium carbonate and potassium concentration. All the 

species were identified using the flora of Pakistan (Nasir 

& Ali, 1970-1989; Ali & Nasir, 1989-1992; Ali & 

Qaiser, 1993-2015). Ethnobotanical study was also 

carried by interviewing the local elders and Herbalists 

(Hakeems) using a questionnaire. Leaf and life forms 

were mostly noted in the field (Raunkiaer, 1934). 

Observation and Results 

 

Pinus roxburghii, Pinus wallichiana and Quercus 

incanna Community (PPQ): PPQ is one of the most 

protected community present in Buner mostly on high 

altitude.  The most dominant species based on important 

value index was Pinus roxburghii (100.9), next to it was 

Pinus wallichiana (91.58), followed by under story 

species Quercus incanna (64.45)  (Table 1). 

 

Life form classification of the collected species from 

Chagharzai: On the basis of life form classification 68 

species were classified into 08 classes. The largest class 

was Therophyte (29.4%), next to it was Hemicryptophyte 

(20.5%), Phanerophyte (19.1%), Geophyte (11.7%) while 

Megaphanerophyte and Nanophanerophyte shared 

(7.35%) followed by the smallest classes Mesophyte 

(2.94%) and (1.47%) of Chaemophyte (Fig. 2.) 

 

 
 

Fig. I. Map of District Buner showing study sites. 
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Fig. 2. Life form classes of the flora of Chagharzai valley. 

 
 

Fig. 3. Leaf size classes of the flora of Chagharzai valley.  

 

 
 

Fig. 4. Ethnobotanical classification of the flora of Chargharzai 

valley 

 

Leaf Size classification of the collected species from 

Chagharzai: Based on leaf size the collected species 

were categorized into 4 classes. The dominant class was 

Microphyll (32.3%), followed by Mesophyll (27.9%), 

Nanophyll (20.5%) and finally by (19.1%) of Leptophyll 

(Fig. 3). 

 

Ethnobotanical information: District Buner is a remote 

area of Khyber Pakhton Khwa Pakistan. The dependency 

on herbalists (Hakeems) in the District is reduced by the 

introduction of allopathic medicines. But still there are 

many areas where the plants are still used by the locals as 

medicines. In the past ethnobotanical studies in Buner 

were conducted by different workers on few localities. 

Khan et al., (2003) studies Gokand valley 

ethnobotanicaly, and reported about 138 species including 

40 cultivated species. Out of 138 species 50 were used as 

fodder, 46 as fuel, 17 as vegetables, 17 as a medicine 

while the reaming as timber, fish poisoning and bee 

attractant. Hamayun (2003) studied utilization of 

medicinal herbs and traditional knowledge of Buner, he 

enlisted 70 species as medicinal herbs. Watanabe et al., 

2001. Conducted a survey of wild flowers in Pakistan, the 

study included conservation, utilization of medicinal 

plants of Islamabad.  

 

This is the first attempt to analyze the Chagharzai 

valley of district Buner eco-taxonomically. The study area 

was visited many times in the years (2011-2014). During 

the study many elderly locals were interviewed to record 

the vernacular names and medicinal application of the 

species (Table 2). The present study includes 60 

ethnobotanically important species classified into 8 

classes (Fig. 4) 

 

Soil Analysis of Chagharzai valley: Mostly the soil of 

Chagharzai valley is composed of clay particles, in three 

collected samples from different habitats, the average of 

clay particles is 48.8% as compared to 33.3% of sand and 

15.7% of silt, out of three textural classes the 

concentration of clay particles is more except in soil 

sample 2 where the sand is 55.0%.   The textural classes 

are clay loam, sandy loam and loamy sandy. The soils are 

acidic in nature showed no significant variation having 

pH 7.3, 7.9 and 7.6 respectively. The organic matter is 

very low accept soil sample 1 having 10.2%. The water 

holding capacity is maximum in soil sample 1 (31.4%) 

compared to (21.0%) and (23.1%) of samples 2 and 3 

respectively the average value is (25.1%). Likewise 

“CaCo3” showed not much variation compared to “K” 

which showed variation, the concentration of Calcium 

carbonate ranging from 23.6% of soil sample 3 to 32.3% 

of sample 1, while the average value is (26.7%). The 

concentration of Potassium ranging from 90 Meq/lit to 

150% in soil samples 1 and 3 respectively (Table 3). 
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Table. 3. Soil analysis form Chagharzai valley of District Buner. 

Community SoilSample Sand % Silt % Clay % T.C. class O.M % WHC % pH CaCo3 % K Meq/lit 

Pinus roxburghii,  

P. Wallichiana & 

Q. incanna 

1 12.9 16.1 71.0 C.L 10.2 31.4 7.3 32.3 90 

2 55.0 15.5 30.5 S.L 3.97 21.0 7.9 24.2 100 

3 29.3 15.7 45.0 L.S 4.24 23.1 7.6 23.6 150 

Average  33.3% 15.7% 48.8%  6.13% 25.1% 7.6 26.7% 113.3 

Key: T.C= Textural class, C.L= Clay loam, S.L= Sandy loam, L.S= Loamy sand, O.M= Organic matter, WHC= Water holding 

capacity. 

 

Discussion 

 

The valley Chagharzai of district Buner was 

investigated for eco-taxonomic and ethnobotanical studies 

in four consecutive years (2011-2014). Chagharzai is a 

mountainous valley with scattered small villages. The 

covered area of the valley is 63543 hectares. During the 

study 127 species belonging to 108 genera distributed in 

34 families were identified. Out of 34 families 32 were of 

Dicot 1 each of Monocot and Gymnosperm. Based on 

important value index the dominant community of the 

district was Pinus roxburghii (100.9), P. wallichiana 

(91.58) and Quercus incanna (64.45). The shrub layer 

was dominated by Viburnum grandiflorum (29.73) and 

Montheca buxifolia (16.10) mostly near streams, while 

the two dominant herbaceous species were Valeriana 

jatamansi (29.2) and Bistorta amplexculis (21.3) on forest 

floor and moist shaded rocks. The dominant family of the 

valley was Asteraceae is having 6 genera and 6 species as 

well, followed by Poaceae with 4 genera and 4 species, 

the only gymnosperm family Pinaceae was represented by 

3 genera and 4 species, Pteridaceae has 3 genera and 3 

species, Rosaceae is having 2 genera and 3 species and 

both Adiantaceae and Violaceae have 1 genera and 2 

species each. The bio-spectrum observations showed 

Therophyte as the largest class represented by 29.4% and 

the smallest Chaemophyte has 1.47% representation only, 

while leaf size classification revealed Micrphyll as the 

largest class compared to smallest Leptophyll having 

1.91% presentation.   

Ethnobotanically 60 species were recorded during 

interviewing the local elders and herbalists, the species 

were further classified into 8 classes dominated by 

medicinal class having 54 species , followed by fodder 

class 14, fuel, fencing and thatching class has 12, edible 

class has 8 species, 5 species were ornamental while both 

poisonous and sedatives  classes were represented by l 

species each. The soil of the valley was coarse to fine on 

dry rocky slopes and near muddy streams as well as at 

eroded exposed areas. The soil is acidic and mostly not 

differentiated into horizons, however in few locations the 

soil was not enough deep and subsurface soil is not exist. 

Soil texture play important role in vegetation distribution 

and dominance. In valley, plain areas and stream banks 

where the texture is mostly sandy to loamy vegetation 

showed variation represented by different species 

including those of herbs, shrubs and some trees as well 

like Pyrus pashia, Juglans regia, Mallotus philippensis, 

Dodonea viscosa, Justicia adhatoda, Ficus sarmentosa, 

Berberis lycium, Capsela bursa pastoris, Polygonum, 

Persicaria species compared to high altitude and moist 

shaded steep slopes where the texture was coarse sandy 

and rocky the vegetation become uniform represented 

mostly by Pinus roxburghii and P. wallichiana species,  

however tree like Rhododendron arboreum and among 

shrubs Sarcococca salinga, Quercus species, Viburnum 

grandiflorum and Montheca buxifolia were also common, 

megaphanerophytes like Abies pindrow and Cedrus 

deodara are rare and critically endangered species of the 

study area which were observed on high altitude. On 

forest floor common herbaceous species including 

Valeriana jatamansi, Arisaema jacuemontii, Viola pilosa, 

Achillea millefolium, Adiantum capillus veneris, 

Asplenium trichomanes and Dryopteris felix mas locally 

called gunjay also used as vegetable. 

Moving form low to high altitude the amount of 

Potassium increased from 90Meq/lit to 150Meq/lit in soil 

sample 3, however the percentage of CaCo3 is decreased 

from 32.3% in sample 1 at low altitude to 23.6% in soil 

sample 3 collected at high altitude, the reason may be water 

running down the slope carrying the calcium to low altitude 

areas. No significance difference was recorded in pH 

change, however the percentage of WHC was decreased 

from 31.4% in soil sample 1 at low altitude where 

vegetation showed variation to that of 23.1% of soil sample 

3 at high altitude where the vegetation was dominated by 

uniform forest of Pinus roxburghii and P. wallichiana 

species showed xerophytic nature, likewise the organic 

matter also decreased from low to high altitude that was 

10.2% to 4.24% in soil sample 1 and 3 respectively it may 

result in low water holding capacity so the variation in 

vegetation is decreased mostly represented by 

megaphanerophyte. The amount of clay also decreased 

from 71.0% in valley and low altitude areas mostly 

dominated by Hemicryptophytes, Chaemophytes, 

Nanophanerophytes and Geophytes as well compared to 

30.5% and 45.0% respectively at high altitude where 

Megaphanerophyte dominated the steep slope. Silt showed 

no significance difference both at low and high altitude. 

While the amount of sand 12.9% was low at lower altitude 

compared to 55.0% and 29.3% in soil samples 2 and 3 at 

high altitude where apart from Pinus roxburghii and P. 

wallichiana species like Rhododendron arboreum, Buxus 

wallichiana, B. papillosa, Quercus incanna. Q. baloot, 

Bergenia ciliata, Valeriana jatamansi, Chrysopogon 

aucheri were common, the Pteridophytes were represented 

by Hypodematium crenatum, Dryopteris and Adiantum 

species among creepers species like Ficus sarmentosa and 

Hedera nepalensis were common on moist shaded rocky 

surface of the forest floor. 
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