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Abstract 
Dust load is considered as one of the most widespread air pollutants. In this study evaluated 

the dust load and dust capturing capacity of different plant species and their effect on leaf 

micro morphological characteristics of trees. Result showed significant variation at site and 

season of dust load and dust capturing capacity of different plants species. Variation of Micro 

morphological characteristic was also observed at site and season. Seasonally variation of 

dust load was higher in winter than summer and monsoon. In this study the highest dust 

deposition rates were observed in Ficus virens > Ficus religiosa > Cassia fistula and 

Azadirachta indica whereas dust capturing capacity was highest in Azadirachta indica > 

Ficus virens > Ficus religiosa > Cassia fistula. Micro morphological characteristic i.e. 

number of stomata, number of epidermal cells and Stomatal index was negatively affected by 

dust load. On the basis of maximum dust removal efficiency and less affected morphological 

and micro morphological characteristics of plants (Azadirachta indica) can be used in the 

reduction of dust pollution by acting as natural filters and promoted for plantation along the 

roadside having greater dust removal efficiency. 

 

Key words:  Dust load; Dust capturing capacity; Dust removal efficiency; Stomatal  
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Introduction 

 

ir pollution is a burning problem 

of the urban environment and it is 

one of the leading providers to the 

disease burden in world develop and 

developing countries (Mukherjee and 

Agrawal, 2017). Increasing anthropogenic 

(industrialisation and urbanization) 

activities is one of the main agents of 

pollutant discharge into the environment 

and introduced several harmful substances 

into the atmosphere. Urban trees one of the 

solutions to this devastating problem 

identification of existing natural resources 

that can provide suitable mitigation in a 

sustainable manner. Urban trees are one of 

the key contenders to provide several 

health benefits beside their ecosystem 

services of environment (Ulmer et al., 

2016, Vailshery et al., 2013). Once the 

pollutants are released to the atmosphere, 

only the plants are the optimism and wash 

up the pollutants by adsorbing and 

metabolizing them from the atmosphere. 

Consequently, the plants, role in the air 

pollution reduction have been increasingly 

recognized in recent years. Plants act as a 

sink and even as living filters to minimize 

air pollutant by developing characteristic 

A 
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response and symptoms. Furthermore, 

roadside plant is in direct contact with air 

pollutant, and may act as natural filter for 

these pollutants (Pandey et al. 2005; 

Sharma et al. 2007). 

Deposited materials on the leaves 

have some effect on the overall 

biochemical, physiological and 

morphological aspects of plants and reduce 

the plants growth and development. 

Several investigation have been performed 

on the physiological and biochemical 

response of plants growing in an industrial 

region (Joshi et al. 2009; Gupta et al. 

2009; Sharma and Tripathi 2009; Gupta et 

al. 2012). Plants remove air pollutants 

primarily by uptake via leaf stomata and 

once inside the leaf, gases diffuse into 

intercellular spaces and absorbed by water 

films. Plants, grown in such a ways to 

function as pollutants sinks are collectively 

referred to as greenbelts which have limits 

to their tolerance towards air pollutants 

(Cheng 2003). Greening by plantation, 

which makes use of vegetation to remove, 

detoxify or stabilize persistent pollutants, 

is a green and environment friendly tool 

for clean environment. The screening of 

effective plants for particulate sink is very 

essential for air pollution abatement in 

urban environment. The objective of the 

present investigation is firstly to estimate 

and analyse the dust deposition and its 

removal efficiency and changes in micro 

morphological characteristic of selected 

plant species growing at study areas 

Gandhinagar Gujarat. 

 

Materials and Methods 

 

tudy area and plant sampling 

Gandhinagar is a capital of 

Gujarat situated at Western India 

and it’s located approximately 23 km north 

of Ahmedabad city. Population of 

Gandhinagar approximately 195, 985 

(2001) and Area: 177 km² by Government 

body: Gandhinagar Municipal Corporation 

Sources include: UN data. In our 

investigation, study of four dominated 

plant species Azadiractha indica,  Cassia 

fistula, Ficus religiosa, and Ficus virens 

were selected and sample randomly in 

triplicate of leaves which continuously 

exposed to more polluted area (industrial 

area & traffic area) and the another sample 

of leaves were collected from less polluted 

area (residential area) in Gandhinagar, 

Gujarat. Selection of plants species at 

sampling sites is depending on their 

availability. The Maximum number of 

plant species present at selected sites. 

 

Dust deposition and capturing capacity 

Initial weight of oven dried 

patriplates was taken (W1). After weighing 

dry patriplates, a single leaf of each 

sampled tree species was washed in dry 

petri-plates and dried in the oven at 80
0
 C 

for overnight to evaporate the water 

present in the petri-plates due to leaf 

washing. After drying again the weight of 

petri-plates was taken (W2). Washed leaf 

was store in refrigerator for physiological 

analysis. The dust deposition on the leaves 

was measured using following formula:     

W   = W2– W1 

Where, W = Dust content (g), W1 = 

Weight of patriplates without dust, W2 = 

Weight of patri-plates with dust. 

Dust capturing capacity of the 

selected plant species was measured 

applying dust load on the leaf surface and 

leaf area on the following formula: 

W   = W2– W1/ A 

Where, W = Dust content (mg/cm
2
), W1 

= Weight of patriplates without dust, W2 

= Weight of patri-plates with dust, A = 

Leaf Area (cm
2
) 

 

Leaf morphology and biomass  

Leaf area plays an important role in 

plant growth determination and 

photosynthesis. For this study graphical 

method was used for leaf area 

measurement. Dry weight of the same 

leave was recorded after drying it in hot air 

S 
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electric oven 60 degree centigrade for 48 

hours.  

 

Leaf micro morphological 

characteristic 

Leaf micro morphological 

character was measured with the help of 

microscope. The abaxial surfaces of leaf 

were separated with the help of 

dissecting needle & forceps and washed 

with clean water. Then each specimen 

was stained with safranin (1% aqueous) 

for 3 to 10 minutes. The excess stains 

were washed with deionized water and 

then the stained cuticle was mounted in 

glycerin jelly and observed with 

microscopic. The number of stomata, 

epidermal cells and stomatal index was 

calculated as per the (Salisbury, 1927) 

equation, i.e.:   (S I= S × 100/S + E) 

with the help of compound light 

microscope.  

Where: SI = stomatal index, S = No of 

stomata/unit leaf area, and E = number 

of epidermal cells/unit leaf area.  

 

Statical analysis  

For analyze to quantitative changes 

in different parameters of selected plant 

species due to dust deposition. The 

Statistical tool using Test of Duncan’s 

Multiple Range and correlation coefficient 

with the help of SPSS (SPSS Inc., version 

17.0).  

 

Results and Discussion   
 

ssessment of dust falls on 

different plants species at 

various sites and season.  

Results of the study showed higher 

dust deposition on leaf of all the tree 

species at all the sites during winter season 

and minimum during monsoon (Fig. 1). As 

expected, highest dust deposition on leaves 

was observed at thermal power plant 

(industrial zone) than pathikashram (traffic 

zone) and Chiloda (residential zone). 

Among the tree species, maximum dust 

was deposited on Ficus virens at all the 

sites and all the season while Azadirachta 

indica showed least dust deposition during 

study period at all the sites. Analysis of the 

present study shows that the dust fall on 

the leaves of all the plants species was 

higher at most polluted sites during each 

sampling, which was due to more 

pollutants releasing through industries and 

traffic activities while in controlled area 

i.e. Residential area dust particles settled 

down on leaves generally come from the 

surrounding soils due to high wind speed. 

Same study was reported by (Selmi et al. 

2016; Vailshery et al. 2013) high dust 

deposition on the leaf surface at urban and 

industrial site.  

 

Dust capturing capacity of different 

plants species at various sites and 

season. 
Dust capturing capacity was 

measured in the term of mg/cm
2
 dust 

deposited on leaf area.
 
It was highest in 

Azadirachta indica and lowest in Cassia 

fistula (Fig. 2) during all the sampling 

period. Maximum dust capturing 

efficiency was observed at industrial site 

than traffic and residential site. A study 

was denoted by Saha and Padhy, (2011) 

dust accumulation patterns on Shorea 

robusta and Madhuca indica foliage in Lal 

pahari forest.  

 

Effect of dust load on leaf morphology 

and biomass of different plants species 

at the various sites and season 

 

Leaf area 

Effect of dust load on the leaf area 

during study period at various sites is 

presented in figure 3. Leaf area was 

increased from summer to winter in all the 

tree species at all the sites. Leaf area was 

reduced at high polluted sites in all 

experimental trees. Maximum reduction of 

leaf area was observed in Cassia fistula at 

polluted site and minimum in Azadirachta 

indica and plant Ficus viren and Ficus  

A 
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Figure 1. Dust load on foliage of selected trees at various sites (Thermal power plant = 

Industrial zone, Pathikashram = Traffic zone, Chiloda = Residential areas) during summer, 

monsoon and winter (Each value given in M ± SD
3
, and Value within each column of same 

letter showed not significantly different (p< 0.05) using Duncan’s Multiple Range Test). 

 

 

 

 

 
 

 

Figure 2. Dust Capturing capacity of selected trees at various sites (Thermal power plant = 

Industrial zone, Pathikashram = Traffic zone, Chiloda = Residential areas) during summer, 

monsoon and winter (Each value given in M ± SD
3
, and Value within eachcolumn of same 

letter showed not significantly different (p< 0.05) using Duncan’s Multiple Range Test). 
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Figure 3. Effect of dust load on leaf area selected trees at various sites (Thermal power plant 

= Industrial zone, Pathikashram = Traffic zone, Chiloda = Residential areas) during summer, 

monsoon and winter (Each value given in M ± SD
3
, and Value within each column of  same 

letter showed not significantly different (p< 0.05) using Duncan’s Multiple Range Test). 

 

 

 

 
 

 

Figure 4. Effect of dust load on leaf dry weight of selected trees at various sites (Thermal 

power plant = Industrial zone, Pathikashram = Traffic zone, Chiloda = Residential areas) 

during summer, monsoon and winter (Each value given in M ± SD
3
, and Value within each 

column of  same letter showed not significantly different (p< 0.05) using Duncan’s Multiple 

Range Test). 
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Figure 5. Effect of dust load on No. of epidermal cells, No. of stomata and stomatal index of 

selected trees at various season (Thermal power plant = Industrial zone, Pathikashram = 

Traffic zone, Chiloda = Residential areas) during summer, monsoon and winter (Each value 

given in M ± SD
3
, and Value within each column of  same letter showed not significantly 

different (p< 0.05) using Duncan’s Multiple Range Test). 
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Figure 6. Effect of dust load on stomata of different plants species at more polluted and less 

polluted site (Thermal power plant = Industrial zone, Chiloda = Residential area). 
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religiosa showed moderate reduction due 

to dust deposition (Figure 3). In statistical 

analysis leaf area was negatively 

correlated with dust load in all plant 

species given in table 1.  

 

Leaf dry weight  

Leaf dry weight of all plant species 

was negatively correlated with dust load at 

various sites is presented in figure 4 and 

table 1. Leaf dry weight was increased 

from summer to winter in all the tree 

species at all the sites. Leaf dry weight of 

all the experimental trees was reduced at 

high polluted sites (thermal power plant) 

as compared to those growing in the less 

polluted sites during all the sampling 

periods. But, this reduction was not 

prominent in Azadirachta indica (Figure 

4). Atmospheric dust affects the foliage 

properties of the trees and may lead to 

reduction of leaf area and resulting less 

photosynthesis, decrease in stomatal 

densities, width and stomatal pore 

(Pourkhabbaz et al. 2010). 

 

Effect of dust load on leaf micro 

morphological characteristic of different 

plants species at various sites and season 

  

Our result showed the changes in 

micro morphological characteristic seen in 

(figure 5 and 6) the most polluted site 

shows maximum number of stomata than 

less polluted sites. Number of epidermal 

cells was also higher at most polluted site 

(figure 5). Stomatal index was calculated 

higher at most polluted site (industrial 

area) than less polluted site (residential 

area). Trends of stomatal index of plant 

was higher to lower i. e. Cassia fistula > 

Azadiractha indica> Ficus virens > Ficus 

religiosa. Micro morphological character 

of plant leaf was illustrated in figure 6. 

Qadir et al. (2016) was also reported the 

increasing stomatal index due to higher 

dust load on leaf of Azadirachta indica.  

 

 

Conclusion  

 

his study concluded that the dust 

loads and their effect on micro 

morphological characteristic of 

plant species at Gandhinagar Gujarat. 

Result showed high dust load caused 

negative effect on leaf physiology, 

biomass and micro morphological 

characteristic.  Maximum dust load was 

observed at industrial area (Thermal power 

plant) as compared to traffic 

(Pathikasharam) and residential area 

(Chiloda) of Gandhinagar. Seasonally 

variation of dust load was higher in winter 

season than summer and monsoon. Plant 

wise dust deposition was observed from 

higher to lower i.e. Ficus virens > Ficus 

religiosa > Cassia fistula and Azadirachta 

indica. Plant Azadirachta indica was 

showed maximum duat capturing capacity 

as compared to Ficus virens > Ficus 

religiosa and Cassia fistula. Micro 

morphological characteristic (No. of 

stomata, No. of epidermal cells and 

stomatal index) was highly affected by 

dust load. Higher stomatal index value 

showed high sensitivity of tree species. 
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Table 1. Correlation between dust load and different parameters of selected tree species at various site 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

              

 

 

 

 

 

Where,    

                            ** Correlation is significant at the 0.01 level (2-tailed). 

                              * Correlation is significant at the 0.05 level (2-tailed). 

 

 

S. No. Parameters Azadirachta indica Cassia fistula 

Dust load Dust 

capturing 

capacity 

Leaf area Leaf dry 

weight 

No. of 

epidermal 

cells 

No. of 

stomata 

Stomatal 

index 

Dust load Dust capturing 

capacity 

Leaf area Leaf dry 

weight 

No. of 

epidermal 

cells 

No. of 

stomata 

Stomatal 

index 

1.  Dust load  1       1       

2.  Dust capturing capacity  0.994 1      0.999
*
 1      

3.  Leaf area  -0.709 -0.784 1     -0.857 -0.877 1     

4.  Leaf dry weight  -0.997
*
 -0.999

*
 0.763 1    -0.979 -0.971 0.735 1    

5.  No. of epidermal cells 0.971 0.992 -0.857 -0.987 1   0.922 0.906 -0.591 -0.981 1   

6.  No. of stomata  0.999
*
 0.997

*
 -0.733 -0.999

*
 0.979 1  0.999

*
 0.996 -0.830 -0.988 0.941 1  

7.  Stomatal index 0.995 0.977 -0.632 -0.983 0.941 0.990 1 0.999
*
 1.000

**
 -0.879 -0.969 0.904 0.995 1 

  Ficus religiosa Ficus virens 

1. Dust load  1              

2. Dust capturing capacity  1.000
**

 1      1.000
*
 1      

3. Leaf area  -0.682 -0.688 1     -0.923 -0.930 1     

4. Leaf dry weight  -0.731 -0.737 0.998
*
 1    -0.899 -0.907 0.998

*
 1    

5. No. of epidermal cells 1.000
**

 1.000
**

 -0.677 -0.726 1   0.942 0.949 -0.999
*
 -0.994 1   

6. No. of stomata  0.943 0.940 -0.399 -0.461 0.945 1  0.995 0.993 -0.882 -0.853 0.906 1  

7. Stomatal index 0.695 0.689 0.052 -0.017 0.700 0.895 1 0.961 0.955 -0.780 -0.742 0.813 0.983 1 


