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ABSTRACT 
Effect of air pollution on some tree species namely Mangifera indica, Azadirachta indica, 
Polyalthia longifolia and Cassia siamea at two sampling sites (reference and polluted) of Indore 
city (India) were studied. The parameters examined were, leaf area (mm2), epidermal cells/ mm2, 
number of stomata/mm2, trichome frequency/mm2 and L/B ratio (mm). The study shows that 
plants species growing in polluted area were adversely affected by air pollution.  
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INTRODUCTION 
Unplanned industrialization, faster means of 
transportation, urbanization and ruthless 
exploitation of natural resources have caused 
severe environmental crisis by polluting air, 
water and soil. Air pollution adversely 
affects morphology, physiology and 
biochemistry of plants. Environmental stress, 
like air pollution, is among one of the major 
factors which limits plant productivity and 
survivorship.1 Although air pollution is a 
major problem in cities but pollutants 
contaminate air everywhere. These 
pollutants include various gases and tiny 
particles which harm human health and 
damage the environment. The interactions 
between plants and different types of pol-
lutants have been investigated by many 
authors. Various scientists have studied the 
influence of environmental pollution on 
physiology and ultra structure of plants.  

AIMS AND OBJECTIVES 
In this paper, the influence of the air 
pollution from vehicle exhaust combined 
with the pollution generated by the human 
activities in the area (including motor 
vehicles) on morphology of some plants like 

Mangifera indica, Azadirachta indica, 
Cassia siamea and Polyalthia longifolia has 
been reported. 

MATERIAL AND METHODS 
Site  
The study was conducted at two sampling 
stations in Indore city. Site-1 was Agriculture 
College, Police training school and it has been 
considered as reference area (NPA) as in this 
area there is very low traffic and industries are 
absent. Site-2 was A.B. road, Ring road, Sapna 
sangeeta square, which is a major polluted area 
of Indore city, so the site -2 has been considered 
as polluted site (PA). 
Collection of leaf sample 
From both the sites, 4 plants- Mangifera indica 
Linn., Azadirachta indica (A. Juss), Polyalthia 
longifolia Benth. et Hook. F and Cassia 
siamea Linn, were selected. Leaf samples were 
collected randomly from both the sampling 
sites during study period (January 2013- May 
2013) in polybags. We collected 10 leaves 
from the central part of each plant. Both fresh 
and dried leaves from herbarium specimens 
were used in this study. 

MATERIAL AND METHODS 
The leaves were cleared by the procedure.2 The 
procedure is suitable for clearing fresh and 
preserved and herbarium materials. Leaf type, *Author for correspondence 
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length/width ratio of leaf, leaf size, stomatal 
frequency/ mm2  and trichome frequency/ mm2 
were determined in the leaf samples collected  
from polluted as well as non polluted sites. 
Leaf size, width of leaf and leaf area was 
measured by using graph paper.  

RESULTS AND DISCUSSION 
The present study shows that air pollution causes 
significant changes in leaf micro-morphology in 
four plant species - Mangifera indica, 
Azadirachta indica, Polyalythia longifolia and 
Cassia siamea growing at polluted site in Indore 
when compared with same species growing at 
non polluted site. The results show that in 
Mangifera indica (Linn.) plants, leaf area (mm2), 
length of leaf (mm), width of leaf (mm) and 
stomatal frequency were reduced while trichome 
frequency increased in plants growing at polluted 
site in comparison to plants in reference site. In  
Azadirachta indica (A. juss), there was reduction  

in leaf area and leaf length in plants of polluted 
site while the  stomatal frequency increased. 
Stomatal structure in Polyalthia longifolia 
(Benth.et Hook F.) was found to be different in 
both areas. In leaves from non-polluted area 
stomata was healthy and they had two guard 
cells, but in polluted area some stomata had only 
one guard cell (Fig. 1). Cassia siamea showed 
reduction in leaf area (mm2), length of leaf and 
trichome frequency in plants from polluted area 
when compared with plants from reference site.3  
The modification of the frequency of 
stomata, a response to the environmental 
stress is an important method of controlling 
the absorption of pollutants by plants. It has 
been shown that stomatal frequency 
increased in Mangifera indica and 
Azadirachta indica leaves.4,5 Significant 
reduction in length and area of leaflets and 
length of petiole of G. officindis of polluted 
plants has also been reported.6 

 
(A) Leaf form reference site 

   
(B) Leaf from polluted site 

Fig. 1 : Stomata in Polyalthia longifolia leaf (10×45) 

In present study, we observed the effect of air 
pollution on various plant species. Air 
pollutants directly affected macro and micro-
morphological parameters of leaf (Table 1). 
The decrease in stomatal size may be an 
avoidance mechanism against the inhibitory 
effect of a pollutant on physiological activities 
such as photosynthesis. However, the increase 
of SI (stomatal index) is not a common feature 
of plant species exposed to air pollution. 
Verma et al.,7  found a significant decrease in 
stomatal density and stomatal index in Ipomea 
pes-tigridis grown under various degrees of 

environmental stresses (coal smoke pollutants). 
Presence of one guard cell in stomata of 
Polyalthia longifolia leaf shows the effect of 
air pollution on leaf anatomy. Changes in the 
inner anticlinal walls of the guard cells have 
been shown to be induced by Pb stress.8 
Marked reduction in leaf area, L/B ratio was 
recorded in Cassia siamea Lamk. Similar 
reduction in leaf area of Cassia siamea, 
Azadirachta indica and Dalbergia sissoo due 
to air pollutant has been reported by Jain and 
Sreelatha.9 Similar observations have also been 
reported by Shweta Tiwari.10-13 



J. Environ. Res. Develop. 
Journal of Environmental Research And Development          Vol. 8 No. 3A, January-March 2014 

671 
 

Table 1 :  Effect of air pollution on morphological parameters of leaf 

S/N Name of 
plant 

Leaf area 
(mm2) 

Length of leaf  
(mm) 

Width of leaf  
(mm) L/W ratio (mm) No. of epidermal 

cells (mm2) 

Stomatal 
frequency 

(mm2) 

Trichome 
Frequency 

(mm2) 

R P R P R P R P R P R P R P 

1. Mangifera 
indica 

4552± 
37.75 

4062± 
37.63 

150.7± 
0.70 

140.6 
±0.70 

40.2± 
0.59 

30.9± 
0.51 

3.7± 
0.37 

4.5± 
0.32 

5989± 
0.02 

5976± 
0.04 

677± 
10.5 

597± 
10.07 

13± 
2.12 

66± 
2 
 

2. Azadirachta   
indica 

796± 
17.43 

582± 
48.08 

60.6± 
0.87 

50.1± 
0.94 

10.9± 
0.24 

10.8± 
0.28 

5.5± 
0.18 

4.6± 
0.08 

5976± 
29.53 

6108± 
32.07 

796± 
4.84 

1009± 
3.2 

13± 
0.70 

13± 
1.22 

3. Polyalthia 
longifolia 

4818± 
49.41 

5420± 
98.20 

190.7± 
0.90 

190.6± 
0.42 

20.7± 
0.3 

30.8± 
1.39 

9.21± 
0.10 

6.18± 
0.22 

1752± 
57 

1752± 
71.1 

318± 
5.4 

345± 
6.40 

106± 
2 

79± 
3.2 

4. Cassia 
siamea 

2720± 
83.74 

2478± 
69.93 

60.5± 
0.46 

60.1± 
0.73 

20.1± 
0.15 

20.2± 
0.17 

3.009± 
0.02 

2.97± 
0.03 

1407± 
16.8 

1328± 
13.8 * * 79± 

1.41 
53± 
2.91 

* = Not present in observed area, R= Reference area, P= Polluted area. 
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CONCLUSION 
Air pollutants such as SPM, SOx, NOx and 
Ozone etc., from automobile exhaust and 
industries along with many other unknown 
pollutants are responsible for bad air quality. 
These pollutants not only affect the 
morphology of plants but also alter the 
physiology and biochemistry. In polluted leaf 
of Azadirachta indica stomatal frequency 
increased about 20%. Reduction in various 
parameters of two plant species studied at two 
sites clearly indicates the deleterious effect of 
air pollution on plant health.  
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