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Abstract 

 

The vegetation structure and soil analysis of Mahaban and Malka of District Buner (KPK) Pakistan were studied in four 
consecutive years from 2011-2014. On the basis of important value index the dominated plant community was Pinus 
roxburghii, Quercus incanna and Rhodendron arboreum (PQR). A total of 91 species were collected belonging to 80 genera 
distributed in 44 families. The dominated life form classes were Hemicryptophyte and Therophyte shared (24.4%) of 
species, while the dominant classes based on the leaf size spectrum were Microphyll (34.4%), followed by Nanophyll 
(26.6%). The soil was mostly sandy with acidic pH, low organic matter and water content, further more the soil had low 
concentrations of CaCo3 and K. Mucuna nigricans was collected first time from the District Buner. The ethnobotanical 
knowledge was also gained by interviewing the Hakeems and local elders. 
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Introduction 
 

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 (Shinwari & Shinwari, 
2010). Many plant species are under threat of extinction 
due to over exploitation and once a species becomes 
extinct, it can never be restored (Rambo, 1989). Today 
ecological trends are of great concern in Pakistan due to 
different pressures, includes unplanned urbanization, 
deforestation and over exploitation of natural resources 
(Shinwari & Khan, 1999; Alam & Ali, 2009; Ali et al., 
2012). The loss and degradation of natural forests decline 
the species number and genetic diversity of population 
(Afzal et al., 2001). Due to increase in population and high 
unemployment rate, local peoples are forced to use the 
forest resources for their needs, particularly the medicinal 
plants are extensively collected because they are not only 
used by themselves, but also sold in the local markets to 
earn their bread. 

District Buner (KPK) had thick forests in the past, but 
due to over exploitation of 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 urbanization, deforestation, 
overgrazing and over exploitation will lead to the ultimate 
loss of certain important plant species, the most common 
example in this regard is Pinus roxburghii, used for different 
purposes and apart from Pinus species several economically 
important plants of this area are continuously losing their 
abundance. To tackle this issue is not only to document the 
flora of entire district, but also to take safety measures for the 
conservation of those economically important plant species 
which were over exploited by anthropogenic activities and 
under threatening conditions.  

 

Introduction to study area: The district Buner is enriched 
with unique Phyto-diversity due to its particular climate, 
geographical and geological conditions and highly varied 
altitudes range from 600 to 3000m. The whole region is 
surrounded by hills having pine trees. Locally Mahaban mean 
huge or dense forest which seems to be true, because the 

whole area is covered by thick forest. Mahaban & Malka are 
one of the beautiful mountainous sites of the district, mostly 
covered by green pine forests all around. The altitutde range 
from 800 to 2500m while the location of the study area is 34⁰-
11 to 34⁰-34N latitude and 72⁰-13 to 72⁰-45 E longitudes. The 
study area falls in moist temperate zone. The climate is very 
moderate in summer and very harsh in winter, the average 
temperature in summer remains around 10-15⁰C for about 7 
months of the year, while in winter the temperature is well 
below freezing. The climate is pleasant in summer and very 
harsh in winter. Wheat, Maize, Tobacco, Barley and Pulses are 
the major crops of the area, while the production of vegetables 
is low. Most people grow vegetables like a lady finger, tomato, 
potato, bean, onion, etc., on a small land for their personal use 
or some time sold in local markets. The common fruits of this 
area are apple, apricot, mulberry, fig and plum, while among 
dry fruits walnut and chilghoza are common. Phyto-
geographically Buner is a part of Sino-Japanese region with 
unique flora (Fig. 1). 
 

Materials and Methods 

 

The study was conducted in the years 2011-2014. 
Point centered quarter 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 structure. 15-20 random points 
were selected depending on the slope and exposure. For 
herbs quadrat size 2x4 ft was used in plain and gentle 
slopes while for shrubs 4x6 ft size was enough to evaluate 
the vegetation. 8 study sites were selected to find out the 
vegetation structure based on plain, slope, exposure, peak 
and vegetation distribution. The life form and leaf size 
spectrum 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 
textural class, sand, silt & clay proportion in terms of 
percentage, further more the soil was chemically analyzed 
for water content, organic matter, pH, Calcium carbonate 
and potassium concentration. All the species were 
identified using flora of Pakistan (Nasir & Ali, 1970-
1979; Nasir & Ali, 1980-1989; Ali & Nasir, 1989-1992; 
Ali & Qaiser, 1993 till to date).  
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Fig. 1. Map of District Buner (KPK) Pakistan showing study sites. 
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Observation and Results  

 

Pinus roxburghii, Quercus incanna and Rhodendron 

arboreum community (PQR): It is the most fascinating 

community in mid Buner dominated by Pinus roxburghii 

(100.2) in dense forest form, under pine stories Quercus 

incanna (58.44) and Rhododendron arboreum (46.14) 

(Table 1). 

 

Anthropogenic activities: Perhaps this is the only locality 

in mid Buner, which is remained undisturbed because the 

approach is still not easy due to less urbanization and roads. 

However, there are few sites where local inhabitants have 

disturbed the natural ecosystem in terms of illegal cutting 

of trees for fuel, construction and timber. There is a quota 

system applied by the forest department of Buner for 

cutting of appropriate number of trees for local 

consumption, but the timber mafia is very active in illegal 

cutting, moreover the locals are hired by the Hakeems from 

Punjab for the collection of medicinally important species 

to earn money.  

  

Life forms classification of the collected species from 

Mahaban and Malka: On the basis of life form the 

collected species were classified into 08 classes. The most 

dominant classes were Hemicryptophyte and Therophyte 

shared (24.4%) fallowed by Nanophanerophyte (15.5%), 

Geophyte (14.4%), Phanerophyte (13.3%) and Chaemophyte 

(5.55%). The least represented classes were 

Megaphanerophyte and Mesophyte shared (1.11%), (Fig. 2) 

 

Leaf size classification of the collected species from 

Mahaban and Malka: Based on leaf size the collected 

species were categorized into 5 classes. The largest class 

was Microphyll (34.4%), followed by Nanophyll (26.6%), 

Mesophyll had (21.1%), Leptophyll (14.4%) and the 

smallest class Macrophyll which was represented by 

(3.33%) only, (Fig. 3). 

 

Ethnobotany of the collected species from Mahaban 

and Malka: Buner is a remote area of Khyber Pakhton 

Khwa Pakistan. The local population is usually dependent 

on herbal medicines and herbalists (Hakeems). However, 

the dependency on Hakeems in the District is reduced by 

the introduction of allopathic medicines. But still there are 

many areas where the plants are used by the locals as 

medicines. From the flora of Mahaban and Malka 86 

species were reported as ethnobotanically important. In the 

past ethnobotanical studies in Buner on few localities were 

conducted by different workers on few localities. Khan et 

al. (2003) studied Gokand valley ethnobotanicaly, and 

reported about 138 species including 40 cultivated species, 

among 138 species 50 were used as fodder, 46 as fuel, 17 

as vegetables, 17 as a medicine while the remaining as 

timber, fish poisoning and bee attractant. Humayun et al. 

(2006) explored Buner regarding utilization of medicinal 

herbs and traditional knowledge, they enlisted 70 species as 

medicinal herbs. The ethnobotanical study of Chagharzai 

valley was carried out by (Sher et al., 2011), total 216 

species were reported, out of which 138 were listed as 

medicinal, 66 fodder, 51 species as fuel, 36 as vegetables & 

fruits, while the remaining were considered as timber, 

thatching and construction material. 

This is the first attempt to analyze the ethnobotany of 

Mahaban and Malka of district Buner. During the study 

many elderly locals were interviewed to understand the 

medicinal application and also the exact local name of the 

medicinal plants (Table 2). 

 

Edaphalogy: 3 Soil samples were collected from the study 

site, these samples were analyzed physically and 

chemically. The study revealed that in all the three samples 

the percentage of clay particles was more, the maximum 

value (71%) was recorded in sample 1 while the minimum 

value in sample 3, likewise the maximum value of sand 

particles was 39.2% in sample 3 and minimum 12.9% in 

sample 1, the silt particles were lower with a maximum 28 

% in sample 2 and minimum 16.1% noted in sample 1. The 

soil textural class is variable, it was clay loam to loam or 

sandy loam. The organic matter was quite low, range from 

10.2% to 15.1%, while the water content was maximum up 

to 35.4% in sample 1 and minimum 19.7% in sample 3. 

The pH was mostly acidic ranging from 6.8 to 7.3 the 

percentage of calcium carbonate was 25.9% to 32.3%, 

respectively, while potassium ranges from minimum100 to 

a maximum 190meq/l (Table 3). 

 

 
 

Fig. 2. Life form classes of the flora of Mahaban and Malka. 

 
 

Fig. 3. Leaf size classes of flora of Mahaban and Malka. 
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Table 3. Physical and chemical characteristics of the soil collected from the community. 

Plant community 
Soil 

samples 

Sand 

% 

Silt 

% 

Clay 

% 
T.C 

O.M 

% 

W.C 

% 
PH 

CaCo3 

% 

K 

meq/l 

Pinus roxburghii, Quercus incana & 

Rhododendron arboretum 

01 12.9 16.1 71.0 C.L 10.2 35.4 7.3 32.3 190 

02 21.0 28.0 51.0 L 15.1 30.1 6.8 29.7 100 

03 39.2 16.8 44.0 SD.L 11.9 19.7 7.0 25.9 130 

Key: Sd: Sand, S: Silt, C: Clay, T.C: Textural class, C.L: clay loam, L: loam, SDL: sandy loam, O.M: Organic matter, W.C: Water content, K: Potassium 

 

Discussion 
 

Buner is a rural district of KPK, Pakistan, the total 
covered area of the district is 1760sqkm. Mahaban and 
Malka is located in mid Buner, it is the third peak point of 
the district having altitude up to 2500m. Floristically the 
areas were studied for vegetation structure, physiochemical 
analysis of soil and ethnobotanically as well. Both the areas 
are covered by big hills all around mostly by Pinus trees. A 
total of 91 species were collected belonging to 80 genera 
distributed in 44 families, the dominant families in the study 
areas were Asteraceae represented by 8 species, followed by 
Lamiaceae 7 species, Poaceae 6 species while the number of 
Papilionaceae species was 4 only. The dominant genus is 
Asparagus represented by 3 species, followed by Adiantum, 
Ajuga, Artemisia, Asplenium, Ficus, Potentilla and Zizyphus 
each having 2 species. A homogenous dominant community 
in the areas based on important value index was Pinus 
roxburghii (100.2), Quercus incanna (58.44) and 
Rhododendron arboreum (46.14) mostly on habitats like 
grassy slopes, peaks, canyon and gentle slopes as well. The 
ground flora is badly damaged by overgrazing, urbanization 
and fuel activities. The shrub layer was dominated by 
Mallotus philippensis (20.0), Montheca buxifolia (17.93) and 
a creeper Hedera nepalensis having (14.48) important value 
index, common in habitats like rocky slopes, canyon, shaded 
and misty areas, grassy slopes and exposed areas, while the 
herbaceous layer was dominated by Malva verticillata 
(23.0), Bistorta amplexicaulis (14.21) and Barleria cristata 
(13.9) near streams, shady and misty slopes, rocky slopes 
and cultivated fields. 

Bio-spectrum showed that the dominant classes were 
Hemicryptophyte and Therophyte represented by 24.4%, 
while the least represented classes were Megaphanerophyte 
and Mesophyte equally share 1.1% only, while the largest 
leaf size class was Microphyll represented by 34.4% and 
smallest class was Macrophyll which was represented by 
3.33%. Ethnobotanically 86 species are reported which were 
classified into 8 classes, Medicinal class is the largest having 
54 species, followed by fodder class 14 species, fuel, fencing 
and thatching class having 12 species, edible class has 8 
species and finally 1 poisonous species is Arisaema 
jacquemontii. For physiochemical analysis of soil, samples 
were collected 10-15cm below soil surface in a polythene 
bag, the soil showed less variation as clay loam to loam and 
sandy loam, mostly the clay particles dominated the soil type 
having maximum value 71.0% in soil sample 1 and 
minimum 44.0% in sample 3, while silt and sand particles 
showed a little variation in terms of percentage. The organic 
matter is on the lower side having maximum value 15.1% in 
soil sample 2 and a minimum 10.2 % in sample 1, likewise 
the high water holding capacity 35.4% was noted in soil 

sample 1 and the lowest 19.7 % in sample 3. Predominantly 
the pH is acidic the average value is 7.3, while the 
percentage of Calcium carbonate showed minor variation 
with maximum 32.2% in sample 1 and 25.9% in soil sample 
3, and finally the Potassium ranging high from 190meq/l in 
soil sample 1 to lowest 100meq/l in sample 2. 
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