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Abstract  

Air pollution is a global problem and become a critical concern in the present scenario. As the population is increasing, the 
use of vehicles is also increasing in the same proportion. The continuous development works and industrial works play major role to 
increase the use of vehicles. Due to which the consumption of fossil fuels has also increased and their uncontrolled use, increasing the 
amount of harmful gases in the environment. The research work represented the effect of vehicular exhausts on leaves of road side 
shrub plant Alastonia scholaris, Calotropis gigentea, Mimusops elengi, and Ziziphus mauritiana. The foliar parameters such as Leaf 
wash PH, Leaf wash conductivity, Cell sap Conductivity, Leaf absorbance and Leaf Transmittance have been observed. The findings 
of present study represented that the pollutant of vehicular exhaust significantly affect the properties of plant leaves. The study 
revealed that vehicular exhausts have harmful effect on plants. So, in present scenario, this is necessary to reduce take such action to 
reduce toxic emission through vehicles as well as reducing the total number of vehicles. 

 
Keywords: Air Pollutant, Leaf Absorbance, Shrub Plant, Transmittance.  
 
Introduction 

The present era is era of urbanization. The rapid urbanization not only in India but in the world, causes vehicular pollution 
rapidly. In which the ever-increasing population also contributes. The rate of transportation is increasing rapidly in developing 
countries, due to which the use of vehicles is also increasing. At present, the smoke coming out of these vehicles is the main cause of 
air pollution. Whose effect is not only on animals but also on plants. Burning of fossil fuel used in motor vehicles emits harmful gases, 
which affects the plants. Exhaust from vehicles were main component of air pollution which showed effect on human health. the most 
toxic gaseous components were carbon monoxides, nitrogen oxide and ozone, associated with adverse effect on living organism (Burr 
and Gregory 2011). The vehicular exhaust, biomass burning and coal combustion are the major source for NOx emission. In India, 
largest NOx emitted from the vehicular exhaust (Pathak and Bhatia 2017). The leaded gasoline was used in heavier and Faster vehicle. 
Due to combustion of leaded gasoline, Lead was emitted. The lead is toxic and contaminated the environment (Mushak 2011). 
Another component of air pollution is dust particles, which are increasing due to continuous use of vehicles. Changes in physio 
chemical properties of leaf of shrubs plants due to dust pollution studied by Pathak et. al. (2022). In this way, the harmful substances 
coming out from the vehicles continuously have the maximum effect on the plants, planted on the sides of the road. The most affected 
plant organ is its leaves. The harmful impact of air pollution was observed on stomatal frequency of leaves (Pathak & Pancholi 2014). 
Deposition of particulates on leaves may interfere with leaf optical characteristics and absorption of radiant energy. The present study 
indicated about the effect of vehicle exhaust on leaves of four roadside shrub plant species of Alastonia scholaris, Calotropis gigentea, 
Mimusops elengi, and Ziziphus mauritiana. 

 
Materials and methods 
Study Site  

The study was conducted at two sampling areas of Indore city. To analyse the effects of exhaust pollution in major road 
areas, a preliminary survey was carried out. On the basis of air pollution level, traffic density and commercial activates. Site-1 was 
DAVV University campus, khandhwa road and it has been considered as reference area (R) as in this area there is very low traffic and 
industries are absent. Site-2 was Manik bagh over bridge, which is a major polluted area of Indore city, so the Site -2 has been 
considered as polluted site (P).  

 
Plant material  

From both the sites, four plants- Alastonia scholaris (L.) R. Br., Calotropis gigantea (L.) W.T. Aiton, Mimusops elengi (L.), 
and Ziziphus mauritiana (Lam.), were selected. Leaf samples were collected randomly from both the sampling sites during study 
period (January - May) in polybags. Ten fully mature leaves of each selected plant were plucked carefully from the height of one to 
two meters and placed in polythene bags. 
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Physio-chemical parameters   
As far as possible following parameters are worked out in investigated plant leaves at polluted and non-polluted region. 

These are Leaf wash pH, Leaf wash conductivity, Cell sap conductivity, percentage absorbance of Leaf wash and percentage 
transmittance of Leaf wash. The parameters were observed in month of January, February, and March. 

 
Leaf wash pH  

Mature leaves were brought to laboratory and washed with 100 ml of distilled water. Dust particles adsorbed on the inner 
surface of polythene bags were also removed with distilled water. The pH of leaf wash was measured by digital pH meter mk-vΙ. 

 
Cell sap pH 

The leaves were washed with distilled water, after wash cut into small pieces (avoiding veins) and grounded with 100 ml. of 
distilled water in a glass pestle. The grounded sample along with washings was collected in small beaker. The pH of cell sap was 
measured by digital pH meter mk-vΙ. 

 
Cell sap Conductivity   

The leaves were washed with distilled water and after washing cut into small pieces (avoiding veins). One gm of sample was 
grounded with 50 ml. of distil water in a glass pestle. The grounded sample along with washings was collected in a small beaker. The 
conductivity of cell sap was measured by digital conductivity meter Cl 210 in µ mhos cm⁻¹. 

 
Transmittance and absorbance of Leaf wash solution 

The optical density of Leaf wash solution was measured with the help of spectrophotometer. Optical density was measured in 
the form of percentage transmittance and absorbance of the sample. The optical density of leaf wash was measured, after pH analysed 
by adding one ml glycerine. Optical density of sample solution was measured at different wavelength started from 380 – 620nm. 

 
Result and Discussion 

The observed data represented that the leaf wash pH of reference area was more acidic as compared to polluted area, in all 
observed plant. The maximum difference of Leaf wash pH between reference area and polluted area was recorded in C. gigentia and 
the minimum was found in A. scholaris (Table 1 & Graph1(a)). Reduction in the pH of Leaf wash can be due to deposition of 
vehicular exhaust. Chaphekar (1972) and Wagela (1998) has also reported the reduction in pH of leaf wash which clearly proves that 
these pollutants have been penetrated the leaf surface. The previous study of Escobedo et al. (2008) reported that the high pH may 
increase the efficiency of conversion from hexose sugar to Ascorbic acid, while low leaf extract pH showed good correlation with 
sensitivity to air pollution.  

 
The leaf wash conductivity of Calotropis gigantea, Ziziphus mauritiana, Alstonia scholaris and Mimusops elengi growing in 

different areas were studied (Table 1 & Graph1(b)). The leaf wash conductivity was more recorded of plants growing in polluted area. 
On the basis of leaf wash conductivity, it can be inferred that the pollutants are chemically more active as compared to reference area. 
The highest value of leaf wash conductivity was recorded in Mimusops elengi at polluted area in during month of January respectively 
the minimum leaf wash conductivity was recorded in Calotropis gigantea in reference area compared to other species.  

 
The cell sap conductivity was also observed in sample plant leaves of polluted and reference area. The value was increased in 

all observed plant species growing at polluted area as compared to reference area (Table 1 & Graph1(c)). The maximum value of cell 
sap conductivity was recorded in Mimusops elengi in polluted area and minimum cell sap conductivity found in C. gigantea.  

 
The observation table 2 (a, b, c & d) and Graph 2 (a & b) revealed that the Absorbance and Transmittance value for leaf wash 

of sample plant species were affected in the presence of vehicular exhausts. In polluted area, observed transmittance was decreased in 
all sample plant species while absorbance was increased, as compared to reference area. The leaves of polluted area were shrinks. In 
the Previous study, Walter Shea et al. (1991) also observed that transmission and reflectance value decreased in soyabean leaves when 
expanded but increase after full expansion.  

 
Conclusion 

The present study on four sample plant of Alastonia scholaris, Calotropis gigentea, Mimusops elengi, and Ziziphus 
mauritiana growing at polluted and non-polluted area represented that vehicular exhausts cause significant change in physiological 
properties of leaf. the study was concluded that, leaf wash pH of sample plant species was found maximum in polluted area compare 
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to reference. The leaf wash conductivity and Cell sap conductivity were increased in plants of polluted area or high traffic area due to 
the deposition of vehicular exhausts. The absorbance and transmittance value of cell sap also affected in plants growing at polluted 
sites. The study revealed that vehicular exhausts have harmful effect on plants. So, in present scenario, this is necessary to reduce take 
such action to reduce toxic emission through vehicles as well as reducing the total number of vehicles. The previous study of 
Chatterjee 2022 also indicated about it. 

Table 1. Parameters observed in plants of reference and polluted area 
Plant 
Species  

 Leaf Wash pH Leaf Wash Conductivity Cell Sap Conductivity  
R P R P R P 

Alastonia 
Scholaris 

January 6.52±0.29 8.42 ± 0.19 30.33 ± 1.52 231.33 ±4.16 91 ±3.60 332.33 ±5.85 
February 7.16 ± 0.23 7.69 ± 0.31 34.66 ± 1.15 221.33 ±2.30 71.66 ±4.72 321 ±3.21 
March 7.45 ± 0.16 7.36 ± 0.26 55.33 ± 1.52 211.66 ±2.08 81.33 ±3.21 318 ±7.21 

Calotropis 
gigentia 

January 8.49 ± 0.31 8.85 ± 0.61 64±1 221.66 ±2.08 77.33 ±3.05 289 ±7.54 
February 7.18 ± 0.21 8.3 ± 0.35 74.33 ± 0.57 192± 2.51 93.33 ±7.37 205 ±5 
March 7.58 ± 0.24 8.01 ± 0.14 80.66 ±1.52 169.33 ±3.05 79 ±2.64 274.33 ±5.03 

Mimusops 
elengi 

January 7.45 ± 0.28 7.65 ± 0.47 81.33 ±2.08 285 ±4.58 83.66 ±4.72 378.66 ±8.08 

February 7.83 ± 0.26 7.31 ± 0.21 91.66 ±2.08 180 ±3 82.66 ±4.72 380 ±5 
March 6.95 ± 0.33 7.77 ± 0.25 85 ±3 148± 4.35 83.33 ±6.02 350.33 ±3.51 

Ziziphus 
maurtiana 

January 6.90 ± 0.22 8.07 ± 0.18 69 ±1 162 ±2 95.66 ±4.16 319.33 ±4.04 
February 7.25 ± 0.12 7.54± 0.23 73 ±1.73 149 ±1 73.33 ±3.05 386.33 ±4.04 
March 7.46 ± 0.19 7.50 ± 0.23 65.33± 0.57 190± 1.52 91.66 ±6.02 365.33 ±5.03 

R= Reference area P= Polluted area  
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Graph 1(a). Leaf Wash pH
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Graph 1(b). Leaf Wash 
Conductivity
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Table 2. (a) Transmittance and absorbance of leaf wash of Calotropis gigantea. 

 

 

Table 2. (b) Transmittance and absorbance of leaf wash (Alstonia scholaris) 

Transmittance Absorbance 
 January February March January February March 

Range(nm) R P R P R P R P R P R P 
380 59.6 10.2 84.3 2.4 80.3 7.4 0.251 1.05 0.91 1.86 0.93 1.20 
420 62.4 10.5 85.6 5.7 82.6 5.5 0.225 1.03 0.84 1.33 0.85 1.34 
450 64.5 10.9 86.3 8.4 85.3 4.6 0.214 1.00 0.82 1.14 0.84 1.43 
495 68.4 14.2 86.0 16.5 87.0 4.3 0.190 0.850 0.81 0.839 0.82 1.47 
570 70.5 16.2 86.4 17.6 88.4 4.2 0.183 0.826 0.80 0.805 0.80 1.48 
590 71.1 17.3 87.9 17.8 90.9 4.1 0.172 0.755 0.74 0.794 0.74 1.49 
620 71.8 20.6 88.4 18.4 92.4 3.9 0.168 0.716 0.72 0.785 0.72 1.51 

 

Table 2 (c). Transmittance and absorbance of leaf wash (Mimusops elengi) 

 

Transmittance Absorbance 
 January February March January February March 

Range(nm) R P R P R P R P R P R P 
380 29.4 15.4 59.6 14.3 40.0 30.1 0.564 0.993 0.251 0.906 0.428 0.544 
420 39.5 16.5 62.4 16.2 43.8 34.2 0.434 0.890 0.25 0.843 0.385 0.496 
450 42.4 16.9 64.5 18.3 46.2 37.2 0.405 0.862 0.21 0.792 0.361 0.460 
495 49.5 17.3 68.4 24.6 54.8 49.3 0.332 0.807 0.190 0.654 0.287 0.342 
570 54.8 20.0 70.5 28.1 57.8 53.4 0.286 0.742 0.183 0.596 0.262 0.304 
590 56.4 20.8 71.1 28.7 58.0 53.5 0.278 0.732 0.172 0.579 0.259 0.298 
620 58.3 21.5 71.8 29.8 58.7 54.2 0.265 0.718 0.168 0.516 0.255 0.294 

Transmittance Absorbance 
 January February March January February March 

Range(nm) R P R P R P R P R P R P 
380 9.5 7.5 17.5 26.3 82.6 9.6 1.08 1.50 0.812 0.603 0.88 1.07 
420 11.8 8.3 24.8 34.5 85.9 9.8 0.989 1.36 0.647 0.503 0.85 1.05 
450 13.5 10.3 27.8 37.2 86.4 10.1 0.923 1.30 0.592 0.475 0.82 1.06 
495 18.6 12.8 32.2 40.5 87.2 10.5 0.758 1.25 0.527 0.422 0.78 1.04 
570 20.7 15.5 37.9 45.7 88.4 12.8 0.702 1.15 0.456 0.364 0.75 0.932 
590 23.9 17.4 39.6 47.9 89.7 13.4 0.674 1.05 0.435 0.354 0.74 0.931 
620 26.3 19.2 43.5 48.0 91.5 14.5 0.637 0.99 0.391 0.349 0.73 0.895 
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Table 2 (d). Transmittance and absorbance of leaf wash (Ziziphus mauritiana) 
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Graph 2(a). Transmittance value of cell sap of plants

C. gigentia Reference C. gigentia Polluted A. Scholaris Reference A. Scholaris Polluted

M. elengi Reference M. elengi Polluted Z. mauritiana Reference Z. mauritiana Polluted

Transmittance Absorbance 
 January February March January February March 

Range(nm) R P R P R P R P R P R P 
380 31.5 7.8 12.3 10.4 40.0 6.5 0.518 1.45 0.964 1.04 0.90 1.45 
420 35.5 6.2 17.8 10.8 43.8 7.0 0.478 1.35 0.802 1.02 0.85 1.40 
450 35.9 5.5 19.5 11.3 46.2 8.6 0.466 1.36 0.717 1.01 0.82 1.43 
495 38.2 4.5 23.3 13.6 54.8 8.7 0.432 1.30 0.673 0.928 0.78 1.42 
570 43.2 4.4 27.2 15.8 56.8 9.2 0.382 1.26 0.618 0.861 0.74 1.37 
590 44.8 3.2 29.4 16.7 58.0 9.4 0.378 1.22 0.564 0.818 0.79 1.35 
620 48.3 3.1 30.3 17.5 58.7 10.9 0.356 1.18 0.556 0.802 0.73 1.30 
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Graph 2(b). Absorbance value of cell sap of plants 
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