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__________________________________________________________________________________________ 
ABSTRACT 
Agriculture plays a vital role in economic development of developing countries. The role of 
agriculture in economic development is crucial because a majority of the population of developing 
countries make their living from agriculture. In recent times, the crop simulation models have been 
used extensively to study the impact of climate change on agricultural production and food security. 
Many researchers are now focusing their study on effect of air pollution on different agriculture 
products. The results clearly shows that air pollutants are damaging the yield of agricultural food 
crops, soil fertility, increase  soil alkalinity,  their nutritional quality and safety, and  imposing a 
major risk to food security. Effect of different air pollutants on agricultural production are studied in 
this review. The uncontrolled increasing population and hence urbanization decreases the proportion 
of agricultural land. Current estimates from different sources indicates that emission and effect of 
gases like O3 CO2 as air pollutant are causing between 5% and 12% yield losses globally in staple 
crops, which include wheat, rice, maize, soybean.  
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INTRODUCTION 

 
Agriculture and practices of agricultural productions plays a fundamental role in India`s economy. 
According to the census 2011, about 54.6 per cent of the population is engaged in agriculture and 
associated activities, and it contributes 17 per cent to the country`s Gross Value Added. As per the 
national survey, total rice production in India enlarged from 53.6million tones in 1980-81 to 105.5 
million tons in the year 2014-15. Productivity also enhanced from 1336 kg ha-1 to 2391 kg ha-1 during 
1980-2014. Chhattisgarh located in the centre-east of the country and the ninth-largest state in India, 
with an area of 135,192 km2 (52,198 sq mi) with a population of 25.5 million (Census 2011). 
Agriculture is counted as the chief economic occupation of the state. According to a government 
estimate, net sown area of the state is 4.828 million hectares and the gross sown area is 5.788 million 
hectares [1-4]. 

      Chhattisgarh is also called the "rice bowl” of central India. The main crops are rice, maize, kodo-
kutki and other small millets and pulses, oilseeds, such as groundnuts (peanuts), soybeans and 
sunflowers, are also grown. In the mid-1990s, most of Chhattisgarh was still a monocrop belt. Only 
one-fourth to one-fifth of the sown area was double-cropped [5, 6].  About 96% of total area under 
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rice in the State is concentrated in low and very low productivity groups of the State. Average 
productivity of the State is very poor. Biennial average productivity of rice in the State is 1,106 kg ha-

1 which is very much below the national average. Area, production and productivity of rice under 
different productivity groups in Chhattisgarh during biennial ending 2000-2001 are given in table 1. 
 

Table 1. Productivity of rice under different groups in Chhattisgarh during 2000-2001 
 

S. No. Productivity Groups 
Number 

of 
Districts 

Area 
(Million Ha.) 

Percent of 
State's 

Rice Area 

Production 
in Lakh 
Tonnes 

Percent of 
State's Rice 
Production 

Productivity 
(Kg Ha.-1) 

1. High Productivity 
(> 2,500 Kg Ha-1) 

- - - - - - 

2. Medium Productivity 
(> 2,000-2,500 Kg Ha-1) 

- - - - - - 

3. Medium-Low 
Productivity (> 1,500-
2,000 Kg Ha-1) 

1 01.38 03.7 2.31 05.6 1,674 

4. Low Productivity 
(1,000-1,500 Kg Ha-1) 

9 19.38 51.7 23.11 55.8 1,192 

5. Very-Low Productivity 
(< 1,000 Kg Ha-1) 

6 16.70 44.6 16.02 38.6 959 

  TOTAL 16 37.46 100.0% 41.44 100.0% 1,106 
 
       An ultimate change of the climate in the next decades will have an impact on productivity of 
crops. Predicting effects of coming expected climate change on crop yields receives much attention. 
Yet, yield levels and area harvested will be affected much more by our management than by climate 
change. As we know that among the paddy growing countries in the world, India occupies an 
important place in terms of total area under cultivation.  
 
Study of Climate Change and pollutants on Crop Productivity: The effect of climate change on 
the crop yield was investigated and reviewed in this paper. For 2020, with a rise in ambient 
CO2 concentration of 50 ppm and in temperature of 1.0°C, potential rice yields will increase on 
average by a few percent. The increase in the warmest regions is smallest. Lack of accurate 
predictions of climate change contributes to a fair amount of uncertainty of the conclusions. Yet, the 
small response implies that climate change in itself is not an issue in relation to the challenge of 
developing new varieties of irrigated tropical rice with a significantly higher yield potential. Optimal 
use of irrigation water will become an important issue for rice production.  
 
Increase in temperature: Gaseous emissions from anthropogenic activities are substantially 
increasing the concentrations of greenhouse gases, and as per Global circulation models these 
increased concentrations of gases will increase average world temperature. Under the business-as-
usual scenario of the Intergovernmental Panel on Climate Change (IPCC), global mean temperatures 
will rise 0.3°C per decade during the next century with an uncertainty of 0.2 to 0.5%.  Thus global 
mean temperatures should be 1°C above the present values by 2025 and 3°C above the present value 
by 2100 [7]. 
 
       Temperature rise has been affecting the rice yields. The rice yields will decrease together with 
temperature rise. This matter occurs to both of the types of paddy field, irrigated and rainfed. The 
nationally rice yield for irrigated paddy field will decrease for about 11.1% while rainfed paddy field 
is for about 14.4% for every 1°C of temperature rise. Productivity of wheat and other crop species 
falls markedly at high temperatures. In rice, heat stress at anthesis prevents anther dehiscence and 
pollen shed, to reduce pollination and grain numbers (Mackill et al., 1982; Zheng and Mackill, 1982) 
[8, 9]. 
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       Due to higher night temperatures during 2003, the respiration over ruled the photosynthesis 
causing reduction in net gain. Rice grain yield declined 10% for each 1⁰C increase in minimum 
temperature [10].  

 

 
 

Figure 1. Change in Temperature and Productivity 
 

Increase in CO2 concentration: We know that CO2 is essential gas for photosynthesis, but recently, 
it is estimated that CO2 level will increase to 397–416 ppm by 2010s from the present CO2 level of 
371 ppm and this would further increase by 605–755 by 2070s. They projected between 1 to 1.4C 
and 2.23 to 2.87C area-averaged annual mean warming by 2020 and 2050 respectively. 
Comparatively, increase in temperature is projected to be more in rabi than in kharif crop growing 
season. Although, the effect of increasing CO2 concentrations will increase the net primary 
productivity of plants, but climate changes, and the changes in disturbance regimes associated with 
them, may lead either to increased or decreased net ecosystem productivity. In many tropical and 
subtropical regions, potential yields are projected to decrease for most projected increases in 
temperature. The impacts of elevated CO2 should be considered among others, in the context of, (A) 
changes in air temperature, particularly nocturnal temperature due to increase in CO2 and other trace 
gases and changes in moisture availability and their effect on vegetative versus reproductive growth; 
(B) need for more farm resources (e.g. fertilizers) and (C) survival and distribution of pest 
populations, thus developing a new equilibrium between crops and pests [11-13].  
 
Effect of Ozone: Ozone concentrations are rising in developing areas of the world (e.g. India and 
China) due to rapid increases in population and industrialization, aggressive global food production. 
Ground-level ozone is a threat to food production as it has a negative impact on the yield and quality 
of important staple crops. Soybean, wheat and rice are the most sensitive to ozone, with maize and 
barley being moderately sensitive. Ground-level ozone is formed by a series of complex chemical 
reactions which take time to build up ozone concentrations. Crop breeding programmes should 
include a test for ozone sensitivity to develop more resistant varieties. Future crop management 
strategies should consider ways of reducing ozone uptake into crops, for example by withholding 
irrigation during ozone episodes. Ozone is toxic to plants, animals and humans; toxic concentrations 
are found in polluted air, downwind of NO2 sources and especially in strong sunlight. Ozone is 
removed from the atmosphere by deposition to plants, and also by reaction with nitric oxide (NO) to 
form NO2. Further research is needed to improve our ability to quantify and forecast effects of ozone 
on crop yield and quality. Field-based experiments are required specially to enhance our knowledge 
on the impacts of ozone on crop quality, such as protein yield and content, sugar and mineral content, 
to assess the impacts of ozone on nutritive value [14-16]. 
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Figure 2.  Effect of O3 on yield of corps. 
 

Black Carbon: Chemically, black carbon (BC) is a component of fine particulate matter (PM ≤ 
2.5 µm in aerodynamic diameter). Black carbon consists of pure carbon in several linked forms. It is 
formed through the incomplete combustion of fossil fuels, biofuel, and biomass, and is emitted in 
both anthropogenic and naturally occurring soot. Because black carbon absorbs solar energy, it warms 
the atmosphere. When it falls to earth with precipitation, it darkens the surface of snow and ice, 
reducing their albedo [17]. 

 
      Black Carbon (BC) may significantly affect nutrient retention and play a key role in a wide range 
of biogeochemical processes in soils, especially for nutrient cycling. The direct impacts of BC on 
radiation and crop growth are straightforward: BC is an absorbing aerosol that reduces both direct and 
diffuse light available to plants and all else equal should therefore lower yield [18-20] 

 
APPLICATION 

 
The main production of Indian state like Chhattisgarh, is production of rice. The economy of state is 
mainly depending upon the gross productivity of rice. As climate change directly affecting the 
productivity of rice, so each state and the climate of state needed specific adaptation strategies like 
essential modification in seeding of rice, provide supplement irrigation, alternate wetting and drying, 
modified rice intensification. These studies directly help to increase the reproductivity of traditional 
rice of Chhattisgarh which are capable to fight against climate change. This analysis will help for the 
planning of future rice productivity scheme and modification in existing technology and practices in 
India. 

 
CONCLUSION 

 
Climate change is slowly beginning to affect the most important component in the economic steering 
wheel of India – agriculture. Rain dependent agriculture systems are taking a hard hit with monsoons 
becoming unpredictable and rain inadequate. Chhattisgarh in central India is among the states where 
the impact is simple to see. Agriculture and its associated sectors provide income to around 80 percent 
of the rural population in Chhattisgarh and compose 16 percent of state’s Gross Domestic Product 
(GDP). Of this 80 percent, more than half, around 46 percent, are minor farmers and a majority of 
them rely on natural monsoon-based mono-crop agriculture, making them most exposed to the impact 
of climate change. This scoping study also highlighted how traditional knowledge practices in 
agriculture like growing millets like Kodo-Kutki and Ragi and rearing indigenous cow breed as 
toughness practices in times of crop failure are now lost due to poor market prices. The world over 
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climate-flexible agriculture is being looked at as a solution that combines sustainable agriculture 
practices with measures for disaster risk reduction. It is an incorporated approach based on site-
specific assessments to identify suitable agricultural production technologies and practices, 
recognizing that options will be shaped by local contexts and capacities and by the social, economic, 
and environmental situation 
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