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Abstract

This paper analyzes a phytosociological study and urbanization in Regi Model Township (RMT)  
in Peshawar, Pakistan. The study was conducted during spring 2015 and a total of 32 plant species  
were identified belonging to 19 families. The Asteraceae family had the highest number of species  
5 spp. while Fabaceae, Polygonaceae, and Brassicaceae had 3 spp. each. Poaceae and Solanaceae had  
2 spp. each, while Plantiginaceae, Malvaceae, and Caryophyllaceae had 1 spp. each. In zone 1, a total  
of 27 plant species were reported in which the Cynodon-Carthamus-Datura community was established 
on the basis of the importance value index. The soil of this zone was silty clay loamy in texture with  
a pH of 8.3, nitrogen 0.017%, phosphorus 7.4%, and organic matter (OM) was (0.34 ppm). In zone 
2, a total of 23 plant species were reported, and the Xanthium-Parthenium-Cyperus community 
was established. The soil in this zone was loamy sandy with pH of 8.1, nitrogen 0.020%,  
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Introduction

Rapid urbanization has excessive stress on natural 
resources [1-4] and is one of the main and most powerful 
anthropogenic activities of humans [5-7]. Protection of 
the environment and vegetation is an important global 
issue [8-11]. Related with other various industries like 
construction, is one of the main sources of pollution – 
including air and water pollution [12-14]. Construction 
of buildings has direct and indirect effects on humans 
and vegetation. The process of urbanization drastically 
affects the environmental conditions and has been noted 
worldwide [15-18]. 

Since 2007, global urbanization has grown so 
rapidly that the majority of people have preferred 
to live in urban regions compared to rural regions  
[19-22]. Consequently, the urban regions were converted 
into main customers of energy consumption and  
carbon production. Urban regions are limited to 2% 
of the total global surface area, but are responsible for 
>75% of energy consumption and carbon emissions  
[23-27]. Studies suggest that various factors responsible 
for energy consumption and carbon emissions may 
be economic growth, industrial restructuring, and 
many other factors [27-29]. Urbanization results in  
the accumulation of individuals and commercial events 
and hence promotes global environmental problems 
[29-32]. The output of construction is pollution, which 
includes harmful gases, noise, dust, and liquid waste. 
Knowledge and awareness are the two main factors 
that strengthen the sustainability movement [33]. 
Phytosociology is the branch of science that deals with 
plant communities, their composition and development, 
and the relationships between the species within 
them. It is a branch of plant ecology that explains  
the relationship of plant species among themselves 
and in a community [34-35]. The relationship between  
soil features and vegetation is directly related to  
each other in that they become indicative of each 
other. The habitat provided by the various ecological 
conditions would give permission to adopt their selves, 
thus the soil-plant relationship becomes so close that 
plants reveal the ecological situation of the inhabited 
locality.

Material and Methods

Study Area

The RMT is located at a distance of about 15 km 
northwest of Peshawar Cantonment. The site is enclosed 
between Warsak Jamrud Link Road in the northwest, 
Takhta beg Khawarin in the south, Warsak Gravity 
Canal in the northeast, and Warsak Lift Canal in the 
southwest. In 1989 the Peshawar Development Authority 
(PDA) prepared the concept of RMT to address the 
housing needs of government employees – especially 
officials of subordinate formations. Two character roads 
divide the RMT’s into five zones, with each zone having 
approximately 315 hectares (800 acres).

Five study sites were selected in the RMT area  
for phytosociological investigations. The sites were 
selected on the basis of physiognomy in order to get 
an accurate image of vegetation of the whole area. 
Expeditions were conducted to five sites in spring  
2015 following standard locality procedures [36]. 
Sampling was carried out systematically using the 
quadrat method. A quadrat size of 4 x 4 m was used 
throughout the study. Sampling was started at the initial 
margins of each zone and quadrats were laid onward 
after every 100 m distance. Species data, including 
cover, frequency, and density was recorded from  
the sites following Curtis and Cottam [37]. The 
collected specimens was pressed, dried, and mounted 
on standard herbarium sheets. The specimens were  
then identified with the help of Flora of Pakistan 
[38]. The voucher specimens were deposited into  
the herbarium at the Department of Botany, Islamia 
College University Peshawar, KPK, Pakistan. Composite 
soil samples were taken from all quadrats of each  
study site and physico-chemical analyses was conducted 
at the Agricultural Research Institute in Tarnab, 
Peshawar. The soil parameters analyzed included  
organic matter (OM), pH, saturation, texture, 
phosphorus (ppm), and potassium (ppm). The above-
mentioned parameters were calculated using the 
following formulae:

phosphorus 3.1%, and OM 0.04. In zone 3 a total of 21 plants species were reported and the  
Cynodon-Prosopis-Xanthium community was established. The soil in this community was silty clay 
loamy having a pH of 8.1, nitrogen 0.034%, phosphorus 4.1%, and OM of (0.068 ppm)%. In zone 4,  
a total of 13 plant species were recorded and the Xanthium-Lepidium-Amaranthus community was 
established. The soil in this zone was silty clay loamy with a pH of 8.3, nitrogen 0.029%, phosphorus 
6.2%, and OM 0.058%, and similarly in zone 5, a total of 11 plant species were recorded in the area 
where the Cynodon-Parthenium-Cyperus community was established. The soil in this community was 
loamy sand having a pH of 8.1, nitrogen 0.002%, phosphorus 3.1%, and OM (0.03 ppm). The construction 
work at RMT was causing the extinction of vegetation and there would be no more wild vegetation  
in the near future in that particular area.
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Results and Discussion

A phytosociological study was conducted in  
RMT in spring 2015 and a total of 32 plant species 
were identified belonging to 20 families (Fig. 1). 
Asteraceae had the highest number of species 5 spp. 
(Carthamus oxyacanthus L., Parthenium hysterophorus 
L., Sonhcus asper L., Conyza bonariensis (L) Dunal. 
and Xanthium strumarium L.) followed by Fabaceae 
( Vicia faba L. Melilotus indicus (L.). All Prosopis 
juliflora (SW) DC Polygonaceae (Rumexdentatus 

D. DON Polygonum plebeium R.Br. Eclipta alba 
L.), and Brassicaceae having 3 species (Malcolmia 
africana (L.) R. Br. Coronopus didymus (L.) Sm., 
Lepidium vergincum L.). Poaceae, Amaranthaceae and 
Solanaceae had two species each (Cynodondactylon 
L.Pers., Setaria viridis (L.)P.Beauv.), (Achyranthes 
aspera L., Amaranthus viridis L.), (Daturaalba L., 
Withania somnifera (L.) Dunal.) respectively while 
Plantiginaceae, Malvaceae, Apiaceae, Apocynaceae, 
Cyperaceae, Primulaceae, Ranunculaceae, Rhamnaceae, 
Zygophyllaceae, Papaveraceae, Oxalidaceae, Malvaceae  
and Caryophyllaceae had single species each (Plantago 
lanceolata L.), (Malva neglecta Wallr.), (Scandix 
pectin veneris L.), (Calotropis procera R.Brown.), 
(Cyperusrotundus L.), (Anagallis arvensis L.), 
(Ranunculus muricatus L.), (Ziziphus jujube Mill.), 
(Fagoniacretica Linn.), (Fumariaindica L.), (Oxalis 
corniculataL.), (Malva neglecta Wallr.), (Stellaria media 
L.), respectively.  

Vegetation of Zone 1

A total of 27 plant species were reported in this 
zone. Of the 27 recorded species there were 25 herbs, 
1 shrub, and 1 tree. Asteraceae had the highest number 
of species (4 spp.), followed by Polygonaceae with 
(3 spp.), and Brassicaceae, Fabaceae, and Poaceae 
with 2 spp. each. While the remaining families (i.e., 
Cyperaceae, Amaranthaceae, Solanaceae, Apocynaceae, 
Apiaceae, Primulaceae, Ranunculaceae, Rhamnaceae, 
Zygophyllaceae, Papaveraceae, Oxalidaceae, 
Caryophyllaceae, Malvaceae, and Plantaginaceae) by 
(1spp.) each (Fig. 2). On the basis of the importance 
value index the following community was established. 
The soil in this community was silty clay loamy 
having pH of 8.3, nitrogen 0.017%, phosphorus 7.4%, 
and OM 0.34%. Cynodon (33.7), Carthamus (16.4) and 
Datura (16.0) showed highest IVI. Besides these three 
dominated species, Cynodon dactylon occurs on almost 
all soil types [39].

Overgrazing and Cutting in Zone 2

Xanthium strumarium and Parthenium 
hysterophorus are dominant plant species of this zone. 
Ziziphus and Prosopisjuliflora were tree noticed in zone 
2. The soil in this community was loamy sand with pH 
of 8.1, nitrogen 0.020%, phosphorus 3.1, and OM of 
0.04. The major issue of this zone is rampant grazing 
of cattle in this area. Over-grazing has many negative 
effects including soil erosion and loss of biodiversity. 
The plants of this zone face many threats such as 
overgrazing, overexploitation, and fuel wood collection, 
and the same issues were also reported by Habibul 
hassan et al. [40]. Ziziphus jujuba were utilized for fuel 
correspondingly, the result of Ibrar et al. [41] were also 
lined with our mention report. Grazing animals changed 
the composition of species, distribution of biodiversity, 
and biomass. The soil and plants that are trodden 

Fig. 1. Chart showing the percentage of species represented by 
different families.
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upon under animal feet sustain severe damage. The 
neighboring inhabitants of the locality totally depend 
upon these plants for fuel. We noticed the indiscriminate 
chopping of plants by people of all ages, and once these 
trees are cut down there is nothing to protect the soil. 

Urbanization in Zone 3

Asteraceae, Brassicaceae, and Fabaceaewas are 
represented by 3 species each. Poaceae were represented 
by 2 species, while the reaming families, i.e., 

Fig. 3. Species in zones 4 and 5.

Fig. 2. Species in zones 1 and 3.
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Cyperaceae, Amaranthaceae, Solanaceae, Apocynaceae, 
Apiaceae, Primulaceae, Ranunculaceae, Rhamnaceae, 
Zygophyllaceae, Papaveraceae, Oxalidaceae, 
Caryophyllaceae, Malvaceae, and Plantaginaceae by 
(1 spp.) each. A total of 23 plant species were reported 
from this zone: 20 herbs, 2 trees, and 1 shrub. Malik 
et al. [42] reported these communities, which are in 
agreement with the present result.

A total of 22 plant species were reported in this 
zone. Of the 22 recorded species there were 20 herbs, 
1 shrub, and 1 tree. Asteraceae was represented by 
4 species followed by Fabaceae and Brassicaceae 
with 3 species each. While the remaining families 
(Cyperaceae, Amaranthaceae, Solanaceae, Apiaceae, 
Malvaceae, Polygonaceae) by (1 sp) each and in this 
zone massive construction projects were in progresses 
(Fig. 2). Various markets have been built to sell articles 
of daily use. A magnificent mosque and beautiful 
family park have been constructed in Zone 3. The 
rising population is driving the expansion of urban 
areas. The growth of cities may cause biodiversity to 
decrease a large area of natural habitat on which many 
plant species depend. The construction is responsible 
for using a large volume of natural resources and it 
generates a great amount of pollution; the same is 
true in the present research. Although there are many 
causes of habitat loss, urbanization has been shown to 
be one of the most damaging in terms of number of 
plant species loss or threatened loss. The construction 
work will cause the extinction of this vegetation. The 
environmental consequences of urbanization include 
urban heat, a phenomena of increased atmospheric and 
surface temperature occurring in urban area than in 
surrounding rural areas because of heavy traffic and 
industries. The same results have also been reported 
by Voogt and Oke [43]. Cynodon dactylon, Prosopis 
juliflora, and Xanthium strumarium has the highest 
importance value found in Zone 3. Cyperusrotundus, 
Viciafaba, and Plantago lanceolata are some other 
common species of Zone 3, with dactylonoccurs on 
almost all soil types Ahmad et al. [39] 

Urbanization in Zone 4

A total 13 plant species were reported in this zone. 
Of the 13 recorded species there were 11 herbs, 1 shrub, 
and 1 tree. Asteraceae was represented by 4 species, 
while the reaming families’ (Poaceae, Solanaceae, 
Apocynaceae, Amaranthaceae, Brassicaceae, 
Polygonaceae, Plantaginaceae, and Fabaceae) were by 
one species each. The soil in this community was silty 
clay loam with pH of 8.3, nitrogen 0.029%, phosphorus 
6.2, and OM 0.058.

On the basis of IVI, Xanthium, Lepidium, and 
Amaranthus are the dominant species of Zone 2. With 
few exceptions, trees are completely absent due to 
cutting on a large scale. This zone is floristically very 
poor as compared to Zone 1. Ali et al. [44] also reported 
from the Mardan community district a resemblance to 

the present findings. In this zone urbanization is also 
at peak, due to which the plant species reduce their 
numbers. Urbanization leads to reduction of green areas 
in urban society. Due to construction and urbanization 
the loss of native species occurs, which has greatly 
changed biodiversity (Fig. 3). The expansion of cities 
due to urbanization increases the loss of biodiversity in 
study areas, and the number of native flora has fallen 
rapidly.

Urbanization Planning in Zone 5

In the near future there is a slight possibility of 
rapid construction despite the fact that roads have 
been constructed in this zone. In case of undertaking 
construction in this zone the native flora will become 
extinct. Overgrazing and logging have reduced this 
zone into a wasteland, but the relics of the chopped off 
trees can easily be seen. This zone is also exposed to 
heavy browsing and grazing. A total 12 plant species 
were reported in this zone. Of the 12 recorded species 
there were 11 herbs and 1 tree. Asteraceae, Poaceae, 
Fabaceae, and Amaranthaceae were represented by 
2 species each, followed by Brassicaceae, Cyperaceae, 
and Solanaceae represented by 1 species (Fig. 3). 
The soil in this community was loamy sand with pH of 
8.1, nitrogen 0.002%, phosphorus 3.1, and OM 0.03.

The construction work in RMT will cause the 
extinction of vegetation. The vegetation that are extant 
there will be no more in the near future. Cynodon 
dactylon occurs on almost all soil types Ahmad et 
al. [39] since the cities are an important habitat for 
an array of physical, economic, social, political, and 
cultural capitals. Therefore, there is a need to think 
carefully about the nature, operation, and forms of 
cities – particularly in respect to the challenging issue  
of sustainability and the current scenario of 
environmental issues [45-55] also demand such 
practices. Urbanization is a danger to climate change 
and resultantly, biodiversity and natural habitat loss,  
air pollution exceeding safe limits, and urban flooding 
may change [56-68]. 

Conclusions

The rising human population is driving the 
expansion of urban areas. The growth of cities may 
cause biodiversity to decline a large area of natural 
habitat on which many plant species depend. Although 
there are many causes of habitat loss, urbanization 
has been shown to be one of the most damaging in 
terms of the number of plant species loss or threatened 
loss. Construction work will cause the extinction of 
this vegetation. The outcome of this research can 
help organizations and managers prepare appropriate 
plans and also increase information about the pattern 
construction area through awareness programs and 
training. More research is needed to investigate  
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the on-site sustainable performance measurements using 
identified environmental impacts in advance.
1) Urbanization leads to reduction of green areas in 

urban areas. 
2) Due to construction and urbanization the loss 

of native species occurs, which greatly changes 
biodiversity.
Future recommendations:

1) The government, professional bodies, and private 
sector need to start several programs in order to 
increase knowledge and awareness of construction 
practitioners.

2) Government needs to apply a series of measures 
specifically planned to protect the native flora of the 
study area.

3) Reducing tree cutting may increase the conservation 
of native flora.

4) Plans may include a ban on grazing or it may be 
reduced to a limited extent so as to provide a chance 
for the survival of herbaceous plants. 
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