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Abstract

This study involves the effects of gradient ambient air pollutants on 
wheat cultivars (HD2967 and HD3086) that are grown on farmers’ 
fields located in 8 villages, namely - Jamuha, Singanpur, Parwaha, 
Bahadurpur, Jawaharpur, Ghasa Ka Purwa, Hajiyapur, and Murhi 
which are present in the vicinity of the Thermal Power Plant (TPP) at 
Auraiya. The present study was carried out to observe the effects of 
Total Suspended Particulate Matter (TSPM), Nitrogen Dioxide (NO

2
) 

and Ozone (O
3
) air pollutants on growth and biochemical parameters 

viz. - pH, relative water content (RWC), ascorbic acid (AA), total 
chlorophyll (TC), and yield of wheat cultivars (HD2967 and HD3086) 
in a 10km radius of the TPP. The wheat cultivars were grown for 
two consecutive years on agricultural fields in the 8 villages chosen 
by this study. The range of selected ambient air pollutant observed 
at the selected experimental site was 139-189 µg/m3

 
TSPM, 23-28 

ppb NO2, and 34-46 ppb O
3
. The dust deposition on the flag leaves 

of wheat cultivars was maximum (3.4 mgcm-2) in the 2-4 km area on 
the leeward side of the TPP while considerably lesser deposition was 
witnessed in the 7-9 km area on the windward side at Hajiyapur (2.5 
mgcm-2). Canopy area, growth, yield attributes, chlorophyll, relative 
water content, and yield were significantly (P<0.05) affected by SPM 
deposition. Due to air pollutants gradient, among the two cultivars 
of wheat, HD2967 was more adversely affected than HD3086. 

Keyword: Chlorophyll, HD2967, HD3086, Nitrogen Dioxide, 
Ozone 

1. Introduction

Wheat is the most cultivated cereal crop occupying 17% 

of the world’s cultivated land; it is the staple food crop for 

35% of the world population, providing more proteins to 

the world diet than any other food crop (Liu et al., 2019; 

Foley et al., 2011). It is also the staple food crop of India 

and its demand projected to increase to 73.5 million tonnes 

in 2020-21 from 57.4 million tonnes in 2004-05 (Leitch 

et al., 2014). Wheat crop-based agroforestry systems are 

promoted in the northern Indo-Gangetic Plain (IGP) 

of India in order to enhance farmers’ profits as well as 

maintain the sustainability of the agro-ecosystem (Singh 

et al., 2016). In recent years, a rise in urbanization and 

industrialization in many developing countries has led to 

corresponding increases in atmospheric concentrations 

of primary and secondary air pollutants (Chauhan et 

al., 2010). India and other developing countries have 

experienced a progressive degradation of air quality due to 

industrialization, urbanization, lack of awareness, number 
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of motor vehicles, use of fuels with poor environmental 

performance, poorly-maintained roads, and ineffective 

environmental regulation (Agarwal et al., 2003). Air 

pollution has become a serious threat to crops productivity 

over the last few decades (Mir et al., 2019; Rai et al., 

2011). Currently, there are very limited reports on the 

qualitative as well as quantitative impact of air pollution 

caused by TPP on wheat crops in India (Duncan, 2013). 

Plants provide an enormous leaf area for impingement, 

absorption, and accumulation of air pollutants (Skinder et 

al., 2014). The ability of each plant species to absorb and 

adsorb air pollutants through their foliar surface varies 

greatly. This ability depends on several biochemicals, 

physiological, and morphological characteristics (Singh 

et al., 2007). Exposure of evergreen plants to air 

pollutants creates physiological and biochemical changes 

(Priyadarshini et al., 2013).

Ambient levels of air pollution have been shown to 

affect stomata conductance, photosynthesis, and root 

morphology of a young plant (López et al., 2021). The 

leaf is the part of the plant which is most sensitive and 

constantly exposed to the atmosphere (Watson, 2021). The 

adverse effects of dust and other air pollutants on plants 

with a reduction in photosynthetic ability and yield has 

been demonstrated by other research studies pertaining 

to diffèrent corps ( Joshi et al., 2009). Among secondary 

air pollutants, tropospheric ozone concentrations beyond 

40 ppb are considered to phytotoxic for crops (Ghosh 

et al., 2021). Studies have reported high surface O
3
 

concentration (>40ppb) over major agricultural regions 

in India, particularly the Indo-Gangetic Plains (IGP), one 

of the world’s most important fertile agricultural lands 

(Singh et al., 2017). Ozone concentrations are projected to 

increase further in the future (Feng et al., 2019). The SO
2
 

and NO2 air pollutants visible foliar
 
injuries in farmlands 

are largely confined to severely polluted locations or 

on occasions of large and accidental industrial releases 

(Mohamed et al., 2021). In contrast, visible O
3
 injuries are 

recorded more frequently across the world in the presence 

of an elevated level of this pollutant. Acute injuries caused 

by these pollutants vary with respect to necrotic lesions, 

ranging from a fine stipple to large patches of dead tissue 

with coloration ranging from white to brown black (Rai 

et al., 2011).

The primary and secondary air pollutants alone, and in 

combination, can cause serious setbacks to the overall 

physiology of plants (Singh et al., 2021). Therefore, 

the categorization of plants was carried out according 

to their susceptibility (whether sensitive or tolerant) to 

air pollutants con the basis of air pollution tolerance 

index (APTI). APTI is calculated using four biochemical 

parameters like AA, TC, leaf extract pH, and RWC of 

leaves (Sen et al., 2017). 

Monitoring air pollution impact on staple crops is 

important for identification of adaptation and mitigation 

options. With this background in the current study an 

assessment of air quality in vicinity of TPP as well as its 

impacts on growth, biochemical parameter, and yield of 

wheat cultivars within the established study area. The 

aim of the present study was (1) To quantify selected air 

pollutants present in the vicinity (within a 10 km radius) of 

a thermal power plant impact on wheat crop growth and 

yield attributes (2) To determine the variability in wheat 

cultivars air pollution tolerance 

2. Materials and methods

2.1 Experimental site

The study was conducted in the vicinity of a thermal power 

plant (TPP), located in the Auraiya district of Utter Pradesh 

(26.4605°N, 79.5113°E) (Figure 1). The experiment was 

conducted during the rabi season consecutively for two 

years. Eight village sites around the TPP were selected 

according to dominant wind direction and distance from 

the thermal power plant. The Hajiyapur control site was 

selected in the opposite windward direction of the TPP. For 

the first year, the dominant wind direction throughout the 

crop period was in the south-west (SW) direction. Three 

villages were selected in the leeward direction (Parwaha, 

Jamuha and Murhi), two were selected perpendicular to 

the dominant wind direction (Hajiyapur and Jawaharpur), 

and one was chosen opposite to the direction of wind 

(Singanpur). For the second year, the dominant wind 

direction throughout the crop period was in the South-East 

(SE) direction. Three villages were selected in the Leeward 

direction ( Jamuha, Ghasa ka purwa and Bahadurpur), 

two were selected perpendicular to the dominant wind 

direction (Parwaha and Singanpur), and one chosen 

opposite to the direction of wind (Singanpur). (Table1.), 

(Figure 2)
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Table 1. Selected Site, geographical location and wind direction from TPP

Village Name Latitude (N) Longitude (E) Wind-Direction Ariel-Distance(km) 
from TPP

Jamuha 26.6297 79.5398 SE 1-2

Singanpur 26.6445 79.5192 NW 2-3

Parwaha 26.6314 79.5050 SW 3-4

Bahadurpur 26.5949 79.5967 SE 4-5

Jawaharpur 26.6545 79.5774 NE 5-6

Ghasa ka purwa 26.6056 79.6136 SE 6-7

Hajiyapur 26.6832 79.5593 N 7-9

Murhi 26.5555 79.4704 SW 9-10

Figure 1. Geographical location of study area
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2.2 Experimental crop cultivar

Wheat was grown from mid-November to April. The 

farmers primarily grew HD2967 and HD3086 wheat 

cultivars. The sowing of wheat seedlings was done in the 

month of November. Field visits were done at monthly 

intervals for the purpose of recording growth and yield of 

crop. The farm fields were also continuously monitored for 

evidence of any other threats like insect or pest infestations 

and diseases during the growing season.

2.3 Air pollutants monitoring and analysis

Ambient air pollutants - TSPM, NO
2
, and O

3
 - were 

monitored at all the chosen agricultural fields located in 

eight villages for the entire duration of the crop growth 

period. TSPM in ambient levels were collected by a 

respirable dust sampler (RDS) (Make – Envirotech, Model 

No - APM 460BL) on 20.3 × 25.4 cm glass fibre filter paper 

at an air flow rate of 1132 l/min. The concentration level 

of TSPM was determined by obtaining the difference in 

filter paper weights divided by the volume of total air 

sample passed through the filter paper. Air pollutants 

in ambient air (primary NO
2
 and secondary O

3
) are 

monitored calorimetrically in samples collected via the 

gaseous sampling unit attached to the respirable dust 

sampler (RDS) (Make – Envirotech, Model – APM 414). 

Ambient air passed through the impinger containing a 

20 ml absorbing reagent solution made up of 4 g sodium 

hydroxide (NaOH) and 1 g sodium arsenite (NaAsO
2
) 

dissolved in 1000 ml distilled water for NO
2 
sampling, 

and passed through 10 ml potassium iodide (KI) (1%, 

pH-6.8) and neutral buffer (composed of Na
2
HPO

4
 and 

KH
2
PO

4
) solutions for O

3
 sampling. The concentration 

of NO
2 
in the sample is

 
determined calorimetrically by 

reacting the sample containing NO
2
 as nitrite ion with 

phosphoric acid, sulphanilamide, and N-(1-napthyl)-

ethylenediamine di-hydrochloric (NEDA) while also 

measuring the absorbance of the highly coloured azo-dye 

at 540 nm using a spectrophotometer (Make – Systronic, 

Model - 2202). The concentration of O
3
 in the sample, 

indicated by the iodine liberated in the absorbing solution, 

was determined spectrophotometrically by measuring the 

tri-iodide ion at 352 nm. 

2.4 Suspended particulate matter deposition on wheat 
cultivar

The deposition of SPM on flag leaves of wheat was 

quantified as per the methodology iterated in Mina et 

al., (2018). Following equation (1) was used to quantify 

the dust load: 

     (1)

where, W is the amount of SPM deposition load (mgcm-2), 

W
1 
is the initial weight of the beaker (gm) without dust; 

W
2
 is the final weight of the beaker (gm) with dust; A is 

the total area of the flag leaf (cm2).

2.5 Growth attribute

Leaf Area Index (LAI) values indicate the growth response 

of wheat cultivars. LAI of wheat cultivars was observed 

at each site during the vegetative, anthesis, and milking 

stages by using a canopy analyzer (Model- LAI-2000).

2.6 Biochemical parameter and APTI of wheat cultivars

After quantification of SPM deposition, flag leaves of 

wheat cultivars were analyzed for biochemical attributes 

namely – pH, AA, RWC, and TC. 

AA content was determined as described in Balasubraminan 

(1973). The leaf sample (1 gm) was extracted in 4% oxalic 

Figure 2. Wind Rose map during wheat crop period (a) 2015-16 and (b) 2016-17

(a) (b)
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acid (10 ml) (volume was made up to 50 ml with 4% oxalic 

acid), and was centrifuged at 5000 rpm for 20 minutes at 4 
oC. The supernatant (5 ml) was collected through a pipette, 

4% oxalic acid (10 ml) was added and titrated against 

the 2-6 dichlorophenol indophenol dye for ascorbic acid 

content estimation. For the estimation of chlorophyll 

content, 50 mg of flag leaves were cut into small pieces, 

and put into test tubes. 10 ml of Di-Methyl Sulphoxide 

(DMSO) was added to the leaves. The test tubes were kept 

in an oven for 4 hrs at 650C for chlorophyll extraction. 

The absorbance of the solution was measured at 645 and 

663 nm using a spectrophotometer. Leaf pH was estimated 

using filtrate of 5 g of the fresh flag leaves (crushed and 

homogenized in 50 ml deionized water) using calibrated 

pH meter. RWC was estimated on the basis of difference 

between fresh, saturated, and dry weight of flag leaf discs 

with 1 cm diameter. 

2.7 Air Pollution Tolerance Index (APTI)

The biochemical data generated from the collected flag 

leaves samples was used to generate APTI value using the 

following equation (2) (Lakshmi et al., 2009). 

    (2)

Where, AA = Ascorbic Acid, T = Total chlorophyll of leaf, 

P = pH of leaf extract, RWC = Relative Water Content 

of leaves.

Estimation of grain yield

At the maturity stage, the wheat crop was harvested, dried 

for 3 days, weighed, and after threshing, the grain yield 

was recorded. The yield was expressed in gram per meter 

square (gm-2). 

2.8 Weather conditions at the study area

The climate of Auraiya was semi-arid and subtropical, 

its altitude was 137m above sea level, total rainfalls were 

recorded at 29.63 mm during the experimentation period 

in the study area. The value of maximum wind speed was 

4.27 m/s and minimum value was 0.7 m/s, maximum 

temperature was 45.5 0C while minimum temperature 

was 4.1 0C, maximum humidity was 58.9 % and minimum 

humidity was 6.8% as observed and recorded during the 

study period in 2015-16. In 2016-17, total rainfalls were 

recorded at 29.44 mm during the study period and the 

maximum wind speed = 4.42 m/s, minimum wind speed = 

0.64 m/s, maximum temperature = 45.70C and minimum 

temperature = 2.6 0C, and maximum humidity = 68.6 % 

while minimum humidity = 8.0 % (Table 2).

Table 2. Weather Data during crop period

Month 2015-16 2016-17

Tmax. (°C) Tmin. (°C) RH (%) Tmax. (°C) Tmin. (°C) RH (%)

Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.

November 33.6 28.3 21.2 11.1 48 23.7 32.4 28 17.9 10.4 46.8 28.6

December 29.5 21.7 16.9 5.1 56.6 17.7 29.9 24.6 14.8 6.4 57.1 22.4

January 28.9 20.3 13.6 4.1 58.9 19.3 29.9 19 13.4 2.6 60.7 19.7

February 36.6 25.5 19.1 7.1 38.5 10.9 34.9 21.5 17 7.5 68.6 13.6

March 41 29.9 24 13.8 50.7 10.8 41.3 22.2 22.5 9.8 57.4 13.7

April 45.5 38 28.3 22.4 20.7 6.8 45.7 38.1 29.4 19.2 22.9 8.01

2.9 Statistical Analysis and Software

A statistical analysis was performed using Microsoft 

Excel - 2016. The data was presented as mean ± standard 

deviations. This study used WRPLOT View - Version 8.0.2 

lakes environment for wind rose analysis.

3. Results and Discussion

3.1 Monitoring of air pollutants

The range of O
3
 concentration at the chosen experimental 

site was 35 - 46 ppb, NO
2
 concentration range was 23 – 29 

ppb, and TSPM concentration range was 139-190 µg/m3 

for the experimental period of 2015-2017. (Supplementary 

table 1). Out of the three air pollutants being monitored, 

TSPM levels were found to be above the National Ambient 

Air Quality Standard (NAAQS) limits. Therefore, it was 

observed that ambient air pollutant levels was high in the 

air shed at all study sites in 2016-17 as compared to 2015-16 

with respect to TSPM. Furthermore, the ambient ozone 

level was also recorded to be more than the threshold 

limit for plants (i.e., > 40 ppb). However, NO
2
 levels were 
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found to be within the threshold limit. Results obtained by 

the study indicate the variability in TSPM, NO
2
, and O

3
 

levels at the agricultural fields in eight villages which were 

located at different distances on the windward and leeward 

sides in the air shed of the study area. The fallout pattern 

of pollutants in the area was governed by the southwest 

and southeast prevailing winds in the years 2015-16 and 

2016-17 respectively. This suggests that the air pollutants 

were present in the air shed of these two directions where 

the concentrations of the selected pollutants were higher 

than in any other direction. Out of all the agricultural fields 

chosen for study, those which were located within 1-3 kms 

of the TPP air shed along the leeward side were exposed 

to higher ambient levels of the air pollutants. Meanwhile, 

those fields which were located at 7-10 kms distance on 

the windward side were exposed to low ambient levels 

of air pollutants. This indicates that the probability of 

exposure of farm fields located within 10 km of the TPP 

air shed depends on meteorological conditions, especially 

wind direction and speed as well as vertical and horizontal 

thermal gradients prevailing in that area.

3.2 Effect of plant growth due to air pollution

3.2.1 Leaf Area Index (LAI)

LAI values observed for HD2967 and HD3086 from 

the vegetative to the milking stage were 1.2 - 4.7, 1.2 

- 4.1 respectively (Figure 3, a, b, c, b). Maximum and 

minimum LAI for HD2967 and HD3086 was recorded at 

milking stage and vegetative growth stages at Bahadurpur 

and Parwaha site, respectively. The results obtained 

for cultivars, SPM deposition and LAI were negatively 

correlated in year 2015-16 and 2016-17. Reduction of 

LAI was observed in the study area due to the impact of 

dust deposition on wheat cultivars in leeward direction 

as compared to control sites. Similar trends were found 

by other studies (Bharti et al., 2018; Yadav et al., 2019).

Figure 3.  LAI of wheat cultivars HD2967 (a and b) and HD3086 (c and d) at the selected site during crop period 2015-16 
and 2016-17 respectively

(a)

(c)

(b)

(d)
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3.3 Impact of air pollution on the biochemical parameter 
and APTI

3.3.1 Ascorbic Acid (AA)

AA range observed for HD2967 and HD3086 was 57 – 68 

mgg-1 and 54 – 65 mgg-1 respectively (Supplementary table 

3 & 4). AA content of wheat cultivars on flag leaves was 

observed to be more at the exposed site of the air shed 

containing elevated ambient levels as compared to sites 

where the ambient levels of TSPM, NO
2,
 and O

3
 pollutants 

were low. It indicates that, as the pollution load increases, 

ascorbic acid content in the crop leaf also increases in 

order to combat the stressed condition. Increased ascorbic 

acid content maintains cell division and cell membrane 

stability in plants by scavenging free radicles and reactive 

oxygen species (Bharti et al., 2018; Sofia et al., 2019). Plants 

with high ascorbic acid content are tolerant to any stress 

as compared to plants with low levels of ascorbic acid 

content (Prajapati et al., 2012)

3.3.2 pH

pH values observed for HD2967 and HD3086 were in the 

range of 6.6 – 7.2 and 6.5 - 7.1 respectively (Supplementary 

table 3 & 4). Maximum and minimum pH values for 

HD2967 and HD3086 were recorded at the Jamuha and 

Murhi sites, respectively. Results of the present study show 

that the pH level significantly increased in the leeward 

wind direction within 2-5 km. pH is the indication of 

the sensitivity of the plant upon exposure to pollution 

(Lakshmi et al., 2009; Rai and Panda, 2014). The findings 

of our study are in agreement with several other studies 

reporting basic pH of the leaf extracts near the pollution 

source while some also reported an inconsistent trend of 

variations with increasing distance away from the source 

(Khalid-Sofia, 2019). 

3.3.3 Total Chlorophyll (TC)

TC range observed for HD2967 and HD3086 was 0.23 

– 0.35 and 0.28 - 35 mgg-1 respectively (Supplementary 

table 3 & 4). Maximum and minimum TC for HD2967 and 

HD3086 was recorded at the Hajiyapur and Singanpur 

sites, respectively. The reduction in chlorophyll content 

of wheat cultivars is regarded as the index of productivity 

while also being suggestive of photosynthetic activity, 

growth, and biomass (Gangawane et al., 2007). Chlorophyll 

is very sensitive to the exposure of pollutants and most 

liable to be damaged by pollution loads, variation of 

chlorophyll content in the plants that were studied might 

be due to the increased pollution level near the source 

(Khalid-Sofia, 2019). 

3.3.4 Relative Water Content (RWC)

RWC range observed for HD2967 and HD3086 was 44 

- 62 % and 53 - 62 % respectively (Supplementary table 

3 & 4). Maximum and minimum RWC for HD2967 and 

HD3086 was recorded at the Ghasa ka purwa and Jamuha 

sites, respectively. The high relative water content in the 

presence of high pollution is an indication of greater 

tolerance shown by plants. The findings of the current 

study are supported by other studies which state that 

crops are adversely affected by air pollution (Seyyednejad 

et al., 2017). 

3.3.5 Air Pollution Tolerance Index (APTI)

APTI range for HD2967 and HD3086 was 47 - 64 and 

56 -72 respectively (Supplementary table 3 & 4). APTI 

values indicates air pollution tolerance of HD3086 was 

more than that of HD2967. Several researchers have used 

the APTI to categorize plant species into three categories 

viz. sensitive, intermediate, and tolerant (Bharti et al., 

2018). Plants with APTI value ≤11 are considered to be 

sensitive while those with APTI values between 12 and 16 

are classified as intermediate and finally, plants with APTI 

values ≥17 are known to be tolerant (Khalid-Sofia, 2019). 

3.3.6 Dust deposition on flag leaves in wheat cultivars

The range of dust deposition in the flag leaves for HD2967 

was 2.5 - 2.9 mgcm-2 and HD3086 2.1 – 2.8 mgcm-2 

during the study period of 2015-2017 (Supplementary 

table 2). Crops growing in agricultural fields at the 

air shed constantly absorb, accumulate, and integrate 

pollutants impinging on their foliar surface. This is 

established in present study by recording PM deposition 

on wheat cultivars grown on the selected farm fields. 

dust deposition per unit area was high on HD2967 

as compared to HD3086. On comparing agricultural 

fields, dust deposition was found to be more on the fields 

located at 0-4 km distance and less on fields located at 

7-10 Km distance on the windward and leeward sides 

respectively. (Chaphekar et al., 2021; Chakrabarti et al., 

2014) also reported a similar variation in dust deposition 

on vegetation and crops grown in the vicinities of the 

Mirzapur and Dadri TPPs, respectively. 
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3.3.7 Effect of selected air pollutants and dust deposition 
on grain yield of wheat cultivars

Average grain yield of HD2967 and HD3086 was 

455.0 - 478.4 gm-2 and 450.5 - 497.8 gm-2 respectively 

(Table 3). It was more for HD3086 as compared to 

HD2967. Maximum and minimum yield for HD2967 

and HD3086 was recorded at the Murhi and Jamuha 

sites, respectively. In our experiment, we found that dust 

deposition significantly affected the grain of the crops. 

Five villages surrounding the thermal power plant at 

the experimental area ( Jamuha, Singanpur, Parwaha, 

Bahadurpur and Jawaharpur) witnessed a reduction in 

yield due to dust deposition. Reduction of HD2967 yield 

was recorded in Jamuha (6.5%, 4.0%), Singanpur (4.3%, 

8.0%), Parwaha (5.6%, 4.9%), Bahadurpur (4.1%, 2.5%) and 

Jawaharpur (5.6%, 4.7%) whereas HD3086 yield reduction 

was observed at Jamuha (9.1%, 4.8%), Singanpur (4.8%, 

7.4%), Parwaha (8.1%, 3.4%), Bahadurpur (3.5%, 2.0%), 

and Jawaharpur (3.4%, 2.4%) (Supplementery table 5) with 

respect to control site Haziyapur. High yield reduction 

with respect to both cultivars was recorded at Jamuha 

and Singanpur. (Chakrabarti et al., 2014; Raja et al., 2014) 

Studies have reported the highest yield reductions on the 

leeward side and lowest yield reductions on the windward 

side of the TPP.

Table 3. Grain yield of wheat cultivars HD2967 and HD3086

HD2967 HD3086

2015-16 2016-17 2015-16 2016-17

Experimental Site Grain Yield (gm-2) Grain Yield (gm-2) Grain Yield (gm-2) Grain Yield (gm-2)

Jamuha 465.7±6.9 455.0±19.2 450.8±15.8 463.1±8.9

Singanpur 473.5±7.6 455.7±10.9 470.9±13.5 452.0±12.3

Parwaha 465.4±5.4 465.0±10.0 470.3±8.6 466.9±8.7

Bahadurpur 459.1±6.7 450.3±10.8 474.5±15.5 463.7±6.1

Jawaharpur 472.7±7.1 456.0±18.5 478.3±13.5 457.1±6.5

Ghasa ka purwa 468.1±6.5 455.4±18.8 487.8±6.2 474.9±13.5

Hajiyapur 483.9±11.2 468.5±19.0 496.9±5.7 458.7±4.5

Murhi 478.4±10.4 458.7±14.2 495.4±14.2 497.8±5.8

4. Conclusion

Air pollutants are a matter of serious concern due to its 

phytotoxicity leading to yield reductions and effects along 

biochemical parameters. Emission of air pollutants at the 

study area is due to industrial activity, automobiles, and 

a few bricks kilns. This study showed that the deposition 

of dust on leaves impact their biochemical parameters 

and affect yield reduction at the selected site which is 

nearer to the thermal power plant as compared to the 

control site. At this study area, phytotoxic air pollutants 

like Nitrogen Dioxide (NO
2
) and Ozone (O

3
) were found 

to be present under the threshold limit, these pollutants 

non-significantly impact biochemical parameters and 

yield. The impact of dust deposition on biochemical 

parameters and Leaf Area Index (LAI) was greater at those 

study sites which were around 2-4 km from the thermal 

power plant as the dust disposition was more in these areas 

in comparison with the control site. In view of rising air 

pollutants and dust deposition at the experimental site, 

a few mitigative steps should be taken for reducing air 

pollutants and dust deposition in these areas. This can be 

achieved by developing new pollution resistant varieties 

of wheat cultivars, and by adopting innovative agricultural 

management techniques in order to reduce the impact 

of dust deposition and phytotoxic air pollutants at the 

experimental area. 
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