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Abstract 
 

The research was conducted to evaluate the effects of road side dust pollution on fruit trees of Miyyaghundi (Quetta) and Ghanjdori 

(Mastung), Pakistan. The data were collected from the two orchards near the road where the road construction was in process. The effect 

of road side dust was observed on the leaves of trees growing at the edges of orchards as compare to those trees growing in the center of 

orchards. The highest percentage of dust was observed on the leaves of Pyrus malus L. (apple) which was (1.05 g) grown at the edges of 

an orchard compared to those leaves growing in the center of an orchard. The lowest dust (0.08 g) was observed on the leaves of Prunus 

domestica L. (plum) that were away from the road. Closure of stomata was observed highly affecting the trees grown at the edges of 

orchards compared to the central ones. The highest mean for closed stomata was (419.3) recorded in P. malus, grown at the edges of an 

orchard and the lowest mean (75) was recorded in P. domestica. The fruit production was also observed, the highest mean was recorded 

in Apple (pyrus malus L.) before road construction in central trees of Miyyaghundi which was (200 kg). The lowest mean for fruit pro-

duction was recorded in Apple (pyrus malus L.) trees grown at the edges of an orchard that was (15 kg). 
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1. Introduction 

Pakistan is a country where all fruits of all seasons and topography 

are grown. Such as Apples, Plums, Apricots, Peaches, Bananas, 

Dates, Mangoes, Cherry, Melon and Water melon etc. These citrus 

fruits are well-liked inland and abroad. Pakistan has gifted from 

the fertile soil, suitable environment and good climatic conditions. 

Pakistan is one of those countries on planet where all four seasons 

occurs. That’s why it produces ample fruits and vegetation.  Paki-

stan exports these fruits to about 60 countries. 

 

 
Fig. 1: Fruit Production in Pakistan. 

 

Balochistan is the province of Pakistan extends over a large area 

(347,190 sq. km. forming 43.6% of the total area of Pakistan. Bal-

ochistan is the largest province of Pakistan but has the smallest 

population. This province lies between latitude 24Ø 55 and 32˚.04 

North and longitude 60˚.45 and 70˚.17 East. The population of this 

province has increased at an average annual growth rate of 2.42% 

as compared to the national average 2.61%. There are 29 districts 

of Balochistan [53]. 

Balochistan is known as fruit basket of Pakistan. Balochistan is 

gifted with distinctive environment where different verities of 

fruits are produced. The province is also known as fruit garden of 

Pakistan producing 90% of grapes, Cherry and Almonds, 60% of 

peach, pomegranate, apricot, 34% of apple and 70% of date. 

Growing fruit trees in Balochistan are more than an area of 1, 49, 

726 hectares which yields about 0.9 million tons annually [10]. 

Grapes are delicious fruits grown in Quetta, (Pishin, Kalat, Zhob, 

Loralai and Mastung districts). These areas are well-known for 

production of varieties of grape such as Kishmishi and 

Sundarkhani.The Apricots, Plums and Peaches are grown in up-

lands of Balochistan. This province contains large amount of coal, 

gas, gold and different minerals [66].  
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Fig. 2: Mape of Balochistan, Pakistan 

 

Apple (Pyrus malus) belongs to family Rosaceae. About 5000-

6000 varieties of apple are described [10]. Apple contains large 

amount of vitamin A, vitamin B and vitamin C. 80% of apple 

produced in Pakistan is contributed by Balochistan and is mainly 

produced in Kalat, Killa Saifullah, Loralai, Mastung, Pishin, Quet-

ta and Ziarat districts. The area about this fruit has openly in-

creased more than five times during the period from 1980-81 to 

1996-97 [3]. Peach (Prunus persica L.) is important and economic 

fruit tree of Balochistan, cultivated in the area about of 60.22 hec-

tare and produce 30.31 tons [66].Plum (Prunus domestica) is far 

and wide cultivated. These may have erect growing trees, which 

depends on the variety. The leaves have different shapes, usually 

egg-shaped. The fruits are oval or round shaped which having 

smoothed and thin skin. The fleshy tissue may be purple, blue, 

red, green or yellow all are also depending on the variety. More 

than 2,000 varieties of Plums are available. These trees bear fruit 

after three years planting. Plums may be used freshly, preserved in 

jams, dried as prunes, and juiced [3].  

Apricot (Prunus armeniaca) produced in Northern areas of Paki-

stan. In Pakistan about 170680 tons fruits produce per year. The 

fruit production in Balochistan is the major source of income. In 

Balochistan P. armaniaca is produced in Mastung, Kalat, Ziyarat, 

Zhob and Pashine [40]. 

Mastung is a beautiful city and rich in fruit orchards and is a 

mountainous area. The mountains of Mastung contain broad range 

of medicinal plants, which are used for various diseases by local 

people. The mountains of Mastung are namely Chiltan, Aamach 

etc. The population of Mastung was estimated over 180,349 in 

2005. In Mastung 99% of people is Muslim by faith and Baloch 

by race. The local language of this district is brahvi and dehwari (a 

broken shape of Persian).  

A few years ago the Mastung city was called the city of Karez 

water system. There were lots of Karezes here in this city almost 

360 in number. The famous were ‘Qadi’ Karez, ‘Noth’ Karez and 

‘sour’ karez. But with the passage of time almost all these Karezes 

were dried out except one or two. Now the rigs/turbines through 

electricity power take place for irrigating the orchards and other 

cultivated lands for agri business. The economy of Mastung de-

pends upon agriculture. This city is famous in providing of fruits 

in province. The famous fruits of this city are apple, plum, peach, 

apricot, grapes and pomegranates. In 2005 few projects of road 

construction were started in this city. The main project was con-

struction of national highway (from Quetta to Karachi). The peri-

od of completion of work was 2 years only but still this construc-

tion is in running stages. Due to this prolonged construction, the 

fruit orchards near the projects are being destroyed by dust of 

vehicles and pollution induces by heavy machineries and non-

treated vehicle traffic. This has been caused an increase in poverty 

and a great loss in the economy of the province. The most effected 

fruits are apples, plums, peaches, apricots, grapes and few others.  

The substances, which cause pollution, are called pollutants. Pol-

lution is that any substance which released purposely or accidently 

by human beings into the environment that may have undesirable 

effect on atmosphere or water although; Soil and vegetation in 

Industrial areas showed variations due to expulsion of different 

types of pollutants [28]. Plants can uptake and accrue pollutants 

through their leaf surfaces and roots [57]. Leaves can act as bio-

logical and natural absorbers of pollutants [20]. In the industrial 

areas the air pollution has become a major threat to the survival of 

plants [23]. The plants are much more sensitive in comparison to 

other organism that is the contact on the plant community has also 

been studied wide-reaching in terms of plant–environmental inter-

actions [5]. But most air pollutants reduce photosynthesis directly 

or indirectly by causing loss of photosynthetic tissues and also 

affects the stomatal opening [48]. Many gases, particulates, aero-

sols and airborne pollutants were trapped and absorbed by im-

portant sinks such as Plant species, particularly trees and shrubs 

[17]. 

In the assimilation and accumulation of pollutants the road side 

play significant role and act as capable interceptors of airborne 

pollutants. Studies showed that the plants develop different mor-

phological, physiological and anatomical changes under polluted 

conditions [25]. Heavy metals are responsible for reducing the 

growth of plants [5].In urban centers of the world motor vehicles 

have been closely identified with increasing in air pollution levels 

[34].These are responsible for 60 to 70% of the population found 

in an urban environment [62]. The productivity and concentration 

of annual non-leguminous crops were decreased by cement dust 

[56].The studies were undertaken due to changes caused by urban 

air pollution on number and size of stomata and epidermal cells in 

the leaves of road side tree species, such as pongamia pinnata (L) 

Merr. The Portland cement consist of clinker, volcanic rock, and 

hydrate gypsum are manufactured by untreated substances which 

are enrich in Al, Ca, Si, Fe, Mg [63], these also contain Mn, Cu, 

Zn, Ni, Pb, Co, Cr, Cd and other trace elements. Cement dust 

caused alkalization of soil and the alkaline dust deposited on trees 

which distorted the accessibility of several nutrients, causing seri-

ous deviations in the mineral composition of trees [36].  

Road side dust may also contain considerable concentrations of 

inorganic elements and may generate alkaline dusts [15]. It has 

been established that Vehicle derived particulates are particularly 

dangerous to human health [52]. 

2. Materials and methods 

The data was collected from two orchards of Mastung and Quetta 

in 2013. One orchard was selected from the orchards of Miy-

yanghundi-site 1 (Quetta), and the other was selected from the 

orchards of Ghanjdori-site 2 (Mastung). The leaves were plugged 

randomly from the center and edges of the orchards. The data was 

brought in the labeled file envelops to the laboratory for further 

investigation. In present study four roadside leaves of fruit trees i 

e. Pyrus malus L. (apple), Prunus armeniaca L. (apricot), Prunus 

persica L. (peach) and Prunus domestica L. (plum) were selected 

from Miyyaghundi and Ghanjdori.   

To evaluate the dust effect on stomata the leaf surface characteris-

tics were studied under light microscope. One centimeter square 

dorsal side of leaf surface (Fig. 1A) was painted with transparent 

varnish (Fig. 1B) on lower and upper surface of leaves. The leaves 

left in open air for 10 minutes to dry transparent varnish. The 

dried transparent varnish carefully removed from the leaf surfaces 

and observed leaf impressions under the light microscope.  Micro-

photographs were taken to observe opening and closing conditions 

of stomata [53]. 
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Fig. 3: Preparation of Sample to Observe Condition of Stomata. A: Meas-

urement of 1 Cm Square of Leaf Area, B: Fixing of Stomata Applying 
Transparent Varnish. C: Pealing Off Transparent Varnish. 

 

 
Fig. 4: Conditions of Stomata under Microscope. A: Impression of Closed 

Stomata of Leaves Collected from the Trees Grown in the Edges of the 

Orchard. B: Impression of Opened Stomata of Leaves Collected from the 
Trees Grown at the Center of the Orchard.  

 

To observe the effect of dust on leaf surfaces the accumulated dust 

was also measured. For this purpose 20 g of leaves of each tree 

was soaked in 250 ml of distilled water. The leaves were shaken 

with lass starrier. The water was filtered through pre-weighted 

filter papers on digital balance. After filtration the filter papers 

were dried at 80ᵒC in an oven for 10 min and reweighed three 

times to obtain constant weight of accumulated dust particles in 

triplicates. 

3. Results 

 

 
Fig. 5: Showing the comparison of mean values of open and closed stomata from roadside and  

central trees grown in orchard at Miyyanghundi, Quetta (Site 1). 

 

 
Fig. 6: Showing the comparison of mean values of open and closed stomata from roadside and  

central trees grown in orchard at Ghanjdori, Mastung (Site 2). 
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Fig. 7: Mean values showing the accumulated dust on leaf surfaces of trees grown In Orchard at Miyyanghundi, Quetta (Site1). 

 

 
Fig. 8: Mean values showing the accumulated dust on leaf surfaces of trees grown In Orchard at Ghanjdori, Mastung (Site 2). 

 

 
Fig. 9: Mean Values of Fruit Production before and after Road Construction at Miyyaghundi, Quetta (Site 1). 
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Fig. 10: Mean Values of Fruit Production before and after Road Construction at Ghanjdori, Mastung (Site 2). 

 

4. Discussion 

One main cause of air pollution in Mastung is roadside dust due to 

the road construction. Due to these prolonged constructions, the 

fruit orchards near the projects are being destroyed by dust of 

vehicles and pollution induces by heavy machineries and non-

treated vehicle traffic. This has been caused an increase in poverty 

and a great loss in the economy of the country. The most effected 

fruits are apples, plums, peaches, apricots, grapes and few others 

also. The dust particles which are producing due to the road con-

struction are highly affecting the roadside orchards in which Ap-

ple, Plum, Peach, and Apricots are included. In the present study 

the data was collected from two orchards near the roads where 

road construction was in process. For the investigation the leaves 

of Apple, Plum, Apricot and Peaches were collected. Because the 

leaves are the parts of the plants that accumulate any particles that 

are may be dust particles, heavy metals etc present in air.  

Air pollution is a major problem in many countries [33]. The 

vegetation is badly affected by air pollution and is observed that 

all plants are act as dust filters in polluted areas [53]. The dust on 

the leave surfaces of these trees were observed the highest rate of 

dust which was (1.05 gm) in the leaves of pyrus malus L. from site 

1 (Miyyaghundi) and the lowest result was observed in the leaves 

of Prunus domestica L. that were away from the roads and the 

leaves contain (0.08gm) dust. Many scientists observed that air 

pollution causes the changes in leaf surfaces and characteristics 

[64]. The roadside pollution decreases the rate and growth of 

plants. The cement dust is harmful for human beings and also the 

plants and other living organisms by the harmful chemicals such 

as chromium and copper [46].  The Urban air pollution is the con-

tribution of diesel and gasoline fuels in cars, buses and other 

transportation [2].  

The dust particles which are producing due to the road construc-

tion are highly affecting the roadside orchards in which Apple, 

Plum, Peach, Apricots and Grapes are included. The results of 

present study were showed that the trees at the edges of orchards 

highly affected then the middle ones. Because the trees of edges 

were near to the roads where they were directly in contact to the 

vacuolar traffic, and directly face the dust pollution of road con-

struction.  

The stomata are pore like openings which are found in underside 

of leaves singularly known as stoma. There are two guard cells of 

each of stomata which control the opening and closing of stomata. 

These stomata allow the Carbon dioxide; Oxygen and water va-

pors circulate into and out of the leaf by opening and closing. The 

process of transpiration and photosynthesis in plants occurs due to 

stomatal opening and closing [67]. In the absence of stomata or 

when the stomata are affected in that case the supply of carbon 

dioxide and oxygen for transpiration and photosynthesis are high-

ly affected which cause dehydration in plants therefore it was 

observed that the opening and closing of stomatal aperture is very 

important for the growth of plants [11]. 

In the present study the opening and closing of stomata of leaves 

of the trees near to the roads were observed which were highly 

affected due to the dust of road construction. In another study the 

stomata of leaves were analyzed and it was observed that the air 

pollutants such as SOz, Ozone and fluorides on stomata is much 

less important because these pollutants cause closing of stomata 

and the opening and closing of stomata is important for gaseous 

exchange in plants [45]. In the present study it was also observed 

that the dust of vehicles and road construction causes closing of 

stomata because the dust particles are the polluted factors which 

have phytotoxic effects on plants. As a result the number of meta-

bolic processes such as (photosynthesis, transpiration, respiration) 

in plants becomes highly affected [35]. 

In the present study the leaves of polluted and unpolluted sites 

were observed. The leaves of tress that were near to the roads 

were highly affected as compare to the leaves of that trees that 

were away from the roads. The highest result of close stomata that 

were (419.3) observed in the trees of pyrus malus L. which were 

near to the roads and directly facing the dust of road construction 

and vehicles.  Same results were observed in size and number of 

stomata and epidermal cells from polluted sites as compared to the 

uncontaminated sites [63]. The highest value of open stomata that 

were (285.3) observed in the trees of Prunus domestica L. which 

were away from the roads and not that much dust as compare to 

those trees that were near to the roads. The air pollution affects 

plants directly by leaves and indirectly by soil [29].  The dust due 

to cement construction was observed on plumule and radicles of 

most trees which were affected due to cement dust even at 200g 

dust/kg soil [56]. The air pollution affects the plants their flower-

ing and fruit maturation and appearance of new leaves. Even the 

senescence and fruit production of trees are also disturbed due to 

air pollution [8].  

Currently the researches had determined the mechanism of sto-

matal fluctuation induced by environmental pressure [27]. The 

deposition of dust affect many physiological processes on plants 

including photosynthesis, stomatal functioning and productivity 

by covering and plugging stomata, shading and removing cuticular 

wax [39]. Chlorophyll fluorescence, an indication of the fate of 

excitation energy in the photosynthetic apparatus, has been used as 

an early, in vivo, response of plant response toward different 

stresses [21]. It was found that phytotoxic chemicals from pollu-

tants affect a number of metabolic functions such as transpiration, 

respiration, photosynthesis [35]. Stomatal opening is changed with 

plant exposure to pollutants [54]. The symptoms of pollution im-

pact upon trees are investigated in physiological, biochemical, and 

morphological aspects [41]. From many studies it was found that 

the dust affects the photosynthesis and gas exchange and also 

effect the function of stomata, increase leaf temperature [15], and 

transpiration [7] decrease photosynthesis [12] and enhance the 

uptake of gaseous pollutants [13]. There were many factors found 
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involved in opening and closing of stomata [24]. There were dif-

ferent factors which interact in a complex manner [1]. 

5. Conclusion 

By this study it was concluded that the roadside dust highly affects 

the fruit trees. The leaves of these trees were highly affected due 

to the dust of road construction. The dust on the leave surfaces of 

these trees were observed the highest rate of dust which was (1.05 

gm) in the leaves of Pyrus malus L. and the lowest result was ob-

served in the leaves of Prunus domestica L. that were away from 

the roads and the leaves contain (0.08gm) dust It was also con-

cluded that the stomata of leaves of these trees were highly affect-

ed due to this the rate of chlorophyll, the growth of these trees and 

the fruit production also decreases The highest result of close sto-

mata that were (419.3) observed in the trees of Pyrus malus L. 

which were near to the roads and directly facing the dust of road 

construction and vehicles 
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