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Abstract — Burning of agricultural residues widely 

practiced in all over of India and bring Irrecoverable 

consequences such as Greenhouse gas emissions and health 

problems. So being aware of these consequences seems so 

necessary. Present study used the agro-residue biomass 

burning data during (2000-2004) in Karnataka. In addition, 

left dry matter, agro residue combustion and combustion 

efficiency percentages used to estimate CHG and 

atmospheric pollutant emission. Outcomes indicated as 

results of agro-residues burning, 6857.94 Gg of all kind of 

atmospheric pollutant would release to the atmosphere. 

Maximum emission by 4426.22 Gg and 64.5% share belonged 

to the rice residue burning. So controlling the agro-residues 

burning can be results to the decreasing the greenhouse gas 

emissions and other pollutant. 
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I.   INTRODUCTION 
 

Burning fossil fuels results in the emission of carbon 

dioxide (CO2), nitrous oxide (N2O) and methane (CH4) 

that act as barriers to thermal radiation and prevent it from 

leaving the Earths’ atmosphere, the so called greenhouse 

effect (Aalde et al., 2006). As a consequence, the global 

mean temperature has increased during the past 100 years 

and raised concerns over global warming and uncertainty 

over future impacts on the climate (Pimentel et al., 1996). 

All type use of energy would end to environmental 

issues, global security, source decline and economic 

growth issues as well. Emissions of sulphur and nitrogen 

oxides create acid pollution which may cause damage to 

buildings and plants, as well as acidification of soils, 

lakes, and rivers. Anthropogenic emissions of greenhouse 

gases enhance the natural greenhouse effect and may 

cause increased global mean sea level, changed vegetation 

zones, and retreated permafrost zones as the global mean 

temperature is raised. The strategic importance of oil in 

the world economy has been an important cause of 

political and military conflicts in the Middle East, where 

about two-thirds of the world’s proven oil reserves are 

concentrated. These links have led to demands for major 

changes in the present energy systems (Barcena, 1992; 

Butlin, 1989).  

As a general definition, open field burning is the 

burning of living and dead vegetation (Reid, Koppmann, 

Eck, & Eleuterio, 2005) . Open field burning of crop 

residues is a human initiated activity to prepare the field 

for the next crop, remove residues, control weeds and 

release nutrients for the next crop cycle. The field burning 

of rice straw is commonly practiced in the region when 

there is a short duration to prepare the field for the next 

crop. Field burning is a process of uncontrolled 

combustion during which carbon dioxide (CO2), the 

principal product of the combustion, is emitted into the 

atmosphere along with carbon monoxide (CO), un-burnt 

carbon (as well as traces of methane i.e. CH4), nitrogen 

oxides (NOx) and comparatively less amount of sulphur 

dioxide (SO2) (Gadde, Bonnet, Menke, & Garivait, 2009). 

in recent years, it has been observed that open burning of 

crop residues also contributes to emissions of harmful air 

pollutants, which can cause severe impacts on human 

health, including polycyclic aromatic hydrocarbons 

(PAHs) (Korenaga, Liu, & Huang, 2001), as well as 

polychlorinated dibenzo-p-dioxins (PCDDs), and 

polychlorinated dibenzofurans (PCDFs), referred to as 

dioxins (Gullett & Touati, 2003). These air pollutants have 

significant toxicological properties and are notably 

potential carcinogens. Air pollution not only affects 

human health and the environment, but also indirectly the 

economy of a country (Meesubkwang, 2007). 

 

II.   MATERIAL AND METHOD 
 

In this study residues production data of  some of the 

most important crops such as rice, sorghum, corn, 

sugarcane, cotton, all kinds of millets, peanut and wheat 

were extracted throughout the India biomass atlas. 

According to the IPCC instruction, air pollutant from agro-

residues burning calculated (Aalde et al., 2006). So 

initially, Equation 1 was used to calculate the amount of 

burning agro-residues. 

 

Equation 1:  
FCRB= CRP * DMF * FB * CE 

Where:              

FCRB: fraction of crop residue burned in the field  

CRP: crop residue production 

DMF: dry matter fraction  

FB: fraction burnt   

CE: combustion efficiency 

Fraction burnt in agricultural field in Karnataka for rice 

0.5 is equivalent, sugarcane 0.25 and the other 0.1 

equivalent considered. (Jain et al., 2014).  agro-residue 

combustion efficiency of the rise (Turn et al., 1997; Aalde 

et al., 2006; Ni et al., 2015), Sorghum (De Zárate et al., 

2000), maize (Turn et al., 1997; Ni et al., 2015), sugarcane 

(Aalde et al., 2006; Zhang et al., 2013), cotton and peanut  

(Aalde et al., 2006), millets  (Braatz et al., 2013), and 

wheat (Turn et al., 1997; Ni et al., 2015) were derived 

from literature (Table 1). 

After calculating the agro-residue burnt fraction in 

agricultural field, according to the equation 2, burnt crop 

residue emission was calculated. 

Equation 2: 
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EBCR= FCRB * EF 

Where:                                                                                

EBCR: emission from burning crop residue  

FCRB: fraction of crop residue burned in the field  

EF: emission factor, all types of air pollutant  

Emission factor depends upon the burning conditions 

like a using flammable materials and residues humidity, 

vary. (Reid et al., 2005; McMeeking et al., 2009; Chen et 

al., 2010).emission factor by examining the different 

research paper have been collected and brought in table 2. 

Products such as a rice, corn, sugarcane, cotton and wheat 

evaluated for their agro-residue burnt fraction in different 

sources .rice residues burnt fraction from (Jenkins et al., 

1996; Turn et al., 1997; Gadde et al., 2009; Zhang et al., 

2013; Ni et al., 2015)  ، corn from (Jenkins et al., 1996; 

Turn et al., 1997; Li et al., 2007; Cao et al., 2008; Ni et al., 

2015)  ، sugarcane from (Zhang et al., 2013)،cotton from 

(Turn et al., 1997; Streets et al., 2003; Cao et al., 2008)and 

finally wheat from (Jenkins et al., 1996; Turn et al., 1997; 

De Zárate et al., 2000; Li et al., 2007; Cao et al., 2008; Ni 

et al., 2015) collected. Some pollutant like a BC, 

NMVOCs, NH3, N2O, CH4 for corn, sugarcane, cotton, 

wheat and NH3, NMVOCs and BC for rice, sorghum, 

peanut was not available in sources so emission factor for 

agricultural residues considered (default) according to the 

(Andreae and Merlet, 2001; Yamaji et al., 2010; Akagi et 

al., 2011; Yokelson et al., 2011; Kudo et al., 2014).in case 

of varied emission factor reported by different scientist, 

average emission factor used it.  

 

III. RESULT AND DISCUSSION 
 

Yearly biomass production of rice, sorghum, corn, 

sugarcane, cotton, millets, peanut and wheat brought up in 

Figure 1. Maximum biomass agro-residue production in 

one year respectively by 8677.3 kt/yr(30.3 %), 5871.4 

kt/yr(20.5 %), 3894.1 kt/yr(13.6 %) and 3345 kt/yr(11.7 

%) belonged to the rice, sorghum, cotton and corn. (Figure 

1 & 2).Overall, atmospheric pollutant emission in result of 

burnt agro-residue biomass its equivalent to 6857.94 Gg. 

Rice has got the highest share with the 4426.22 Gg(64.5 

%) and then sorghum corn, cotton, millet, sugarcane and 

peanut, residues respectively by 679.12 Gg, 387.99 Gg 

,385.26 Gg, 331.96 Gg, 330.77 Gg and 286.06 Gg with 

share of 9.9, 5.7, 5.6, 4.8, 4.8, 4.2 percentage are in the 

next rank. (table 7, Figure 5). Since high percentage of 

CHG emitted it's because of rice residues burning, it seems 

to some kind of alternative plan such a burying in the 

ground and renewable energy production like a biogas 

,apart from reducing the CHG emission, can have a so 

many side benefits. 

 

                             IV. CONCLUSION  
 

In this study depends on the Indian biomass atlas during 

2000-04, agro-residue production and burnt agro-residue 

biomass for different crops such as a rice, sorghum, corn, 

sugarcane, cotton and wheat figured out. According to the 

different crops, agro-residue biomass production and burnt 

biomass are totally varied. So agro-residues biomass burnt 

can be result of CHG emission, global warming and so 

many unwanted diseases. Therefore, estimating the air 

pollution emission and related downsides seems to be 

necessary. Agro-residue can be bury in the field or 

produce renewable energy. Accordingly warning the 

farmer about consequences of agro-residue burning and 

importance of burying the agro-residue in the ground due 

to the sustainable agriculture is crucial. 
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Table 1. Crop residue production and coefficients used for air pollutants emission from crop residue burning 

Crop residue Dry matter fraction Fraction burnt Combustion factor 

Rice straw 0.86 0.5 0.89-0.93-0.8 

Sorghum straw 0.88 0.1 0.8 

Maize stalk 0.88 0.1 0.92-0.93 

Sugarcane stalk 0.88 0.25 0.9 

Cotton stalk 0.8 0.1 0.8 

Millets straw 0.88 0.1 0.9 

Groundnut stalk  0.8 0.1 0.8 

Wheat straw 0.88 0.1 0.86-0.91 

 
Table 2- Emission factors extracted from literature for air pollutants emitted of crop residue burning (g/kg dry fuel). 

Air pollutants Rice straw Sorghum straw Corn straw Sugarcane residue Cotton straw Wheat straw Other Crop residue 

CO2 1280.0 1494.7 1342.0 1152.5 1430.0 1344.0 1494.7 

CO 48.37 114.89 47.96 40.1 85.33 58.20 114.89 

CH4 3.51 5.78 4.41 5.82 5.82 3.36 5.78 

NMVOCs 6.05 12.56 10.40 9.42 9.42 7.48 12.56 

N2O 0.07 0.07 0.14 0.07 0.07 0.07 0.07 

NH3 2.20 1.86 0.68 2.2 2.20 0.37 1.86 

SO2 1.01 0.40 0.32 0.4 0.40 0.66 0.40 

NOx 3.47 3.64 2.53 5.3 2.50 2.81 3.64 

PM2.5 11.18 5.49 11.85 4.12 6.30 9.49 5.49 

OC 1.95 2.80 3.38 1.25 3.01 3.74 2.80 

BC 0.51 0.75 1.30 0.8 0.82 0.52 0.75 
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Table 3- Air pollutants Emissions from the field burning of crop residues (Gg) in the whole year 

Pollutants Rice straw Sorghum straw Maize stalk Sugarcane stalk Cotton stalk Millets straw Groundnut stlk Wheat straw Total 

CO2 4171.03 617.85 365.40 311.97 356.39 302.01 260.25 25.38 6413.50 

CO 157.61 47.49 13.06 10.85 21.27 23.21 20.00 1.10 294.84 

CH4 11.44 2.39 1.20 1.58 1.45 1.17 1.01 0.06 20.30 

NMVOCs 19.71 5.19 2.83 2.55 2.35 2.54 2.19 0.14 37.53 

N2O 0.23 0.03 0.04 0.02 0.02 0.01 0.01 0.00 0.36 

NH3 7.17 0.77 0.19 0.60 0.55 0.38 0.32 0.01 9.97 

SO2 3.28 0.17 0.09 0.11 0.10 0.08 0.07 0.01 3.90 

NOx 11.29 1.50 0.69 1.43 0.62 0.73 0.63 0.05 16.97 

PM2.5 36.44 2.27 3.23 1.12 1.57 1.11 0.96 0.18 46.88 

OC 6.35 1.16 0.92 0.34 0.75 0.57 0.49 0.07 10.65 

BC 1.66 0.31 0.35 0.22 0.20 0.15 0.13 0.01 3.04 

Total 4426.22 679.12 387.99 330.77 385.26 331.96 286.06 27.02 6857.94 

 

 
Fig. 1. Mass of burned crop residue (Mg/yr) in the Karnataka 

 

 
Fig. 2. The proportion of crop residue burned in the Karnataka  

 

 
Fig. 3. Percent contribution of each crop residue in air pollutants emission in the Karnataka

 


