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Introduction 

Stubble is the residue after the crops like 

wheat and rice are harvested with the help of 

combine tractor. In India, especially North 

Western region, this left over part of the crop 

is burned after the harvest and this 

mechanism is known as stubble burning. 

 

Stubble burning is the leading cause of air 

pollution in the states of Haryana, Punjab and 

Delhi. Every year in the month of October-

November and March-April, stubble burning 

is practiced at an enormous level by the 

farmers of Punjab, Haryana, Rajasthan and 

Uttar Pradesh. Stubble burning is also 

prevalent in other parts of country, however 

North Western states are majorly involved 

since in the month of October and November 

after the paddy is harvested and stubble is 

burned, the wind direction is from north to 

south and as a result all the pollution from 

Punjab and Haryana move towards the 

National Capital and make things worse for 

Delhiites.1 This method is very menacing for 

the old age folks, newly born infants and 

people suffering from breathing issues. 

Stubble burning is degrading the nature by 

                                                             
1 Delhi Pollution Control Committee, A report on air 

quality of Delhi, (2016)  
2 Singh Yadwinder, H.S. Sidhu, “Management of 

cereal crop residues for sustainable rice–wheat 

production system in the Indo-gangetic plains of 
India”, Proceedings of Indian National Science 

Academy, Vol.80, No.1, 2014, pp. 95-114 

making our air virulent and not at all fit for 

breathing. This process of Stubble burning 

has a negative impact on environment and 

humans as well.2 

 

In the process of stubble burning number of 

detrimental gases are released in atmosphere. 

The gases released are Carbon dioxide 

(CO2), Carbon monoxide (CO), Sulphur 

oxide (SO2), Black Carbon and other 

particulate matter. It also affects and causes 

harm to the micro-organism and nutrients 

present in the soil which are essential for 

growth of crops.3 Stubble burning was 

banned by the National Green Tribunal 

(NGT) on 10th December, 2015. Stubble 

burning is Punishable under section 144 and 

188 of Indian Penal Code, 1860 and under the 

Air and Pollution Control Act, 1981. 

 

On each instance when the Stubble burning is 

performed, the nutrients in the soil shrinkages 

and resultantly the production also drop. 

Stubble (Parali) also known as the wheat 

straw can be used as the Cattle Feed, Manure, 

Biomass energy, Packing Materials, Fuels 

etc. Stubble burning is a major contributor in 

the emitting of the greenhouse gas. For 

farmers, Stubble burning is an easy method 

to dispose of the unwanted or waste materials 

from their field. The disposal of the stubble 

from the field harms the farmers because they 

have to bear losses from the production of 

their field and if they are caught by the 

appropriate authorities, then they have to pay 

heavy fine.  

 

3P.K. Gupta, S. Sahai, N. Singh, C.K. Dixit, D.P. Sin

gh, C. Sharma, M.K. Tiwari, R.K. Gupta, S.C. Garg, 

“Residue burning in rice–wheat cropping system: 

causes and implications”, Current Science, Vol. 87, 

2004, pp. 1713-1717 
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A large number of farmers are not financially 

sound but adopting such hash practices lead 

them to losses over long period of time. Some 

of the agrarians also have fallacy in their 

minds that the burning of the stubble 

increases the fertility of the soil because of 

their lack of awareness, knowledge and 

literacy as 45% to 50% of our Indian farmers 

are still illiterate thus, there are number of 

myths on Stubble burning. Further the 

Stubble burning is banned in almost all the 

states but the still after restrictions are 

imposed, they are not abiding by the orders 

of the authorities and making hard for the 

dwellers of this country and moreover raising 

more and more impediments for them. To 

keep a check on the activities of farmers, 

government should take strict action and 

need to come up with solution to curb the 

problem of burning stubble. Ancillary to this, 

government should make policies favoring 

the growers and should provide them with 

suitable alternatives.4 

 

 Agriculture in India can be traced back from 

the Indus Valley Civilization. Approximately 

50% of India’s population is engaged in 

agricultural sector and resultantly, India 

stands at second position in worldwide 

rankings regarding production of farm 

outputs. As per the Statistics Office of the 

Food and Agriculture Organization, wheat, 

rice, potatoes and sugarcane are most 

harvested crops in India respectively. 394.6 

million acres of land is under cultivation in 

India and the farmers seek easy way out to get 

rid of the residue of harvest that is, by just 

burning the stubble. 

                                                             
4 Kumar Parmod, Kumar Surender, Joshi Laxmi, 

Socioeconomic and Environmental Implications of 
Agricultural Residue Burning: A Case Study of 

Punjab, India, Springer, 2015, pp.1-12 

Combine tractors are used by large fraction 

of farmer in India. There is no doubt that 

combine is important labor-saving invention. 

When combine is used to harvest the crops, it 

cuts the top part of the produce as it operates 

50-60 cm above the ground, leaving behind 

the remains that cannot be easily disposed of 

known as Stubble or ‘parali’. Prior to 

mechanization of agricultural activities, labor 

force manually harvested paddy, while 

ploughing the stubble back into the soil. The 

feasibility of manual harvesting of the crop 

had reduced manifold as cost of labor is high 

and the area cultivating paddy has increased 

substantially. The advantage of combine 

harvesters is that they are capable of 

harvesting, thrashing and cleaning the 

separated grains all at once, however, almost 

one-foot high stubble is left behind October 

end is the peak time for the burning of the 

Stubble in the country because the farmers 

get very limited time in between the 

harvesting of paddy fields and sowing the 

wheat in the fields. The time between the 

harvesting and sowing is very less that causes 

the burning of the Stubble by the farmers. 

This is the reason why the pollution around 

Diwali in the country escalates swiftly.5 

 

Cropping Pattern 

Cropping pattern means the portion of 

various harvests by a farmer in his cultivated 

area in an agricultural year. There are number 

of other factors which affect the harvest of an 

individual which are: terrain, topography, 

water availability, type of the soil, fertilizers 

used and the mechanization. Weather also 

plays a relevant role in the existence of 

5 Kumar Parmod, Kumar Surender, Joshi Laxmi, 

Socioeconomic and Environmental Implications of 
Agricultural Residue Burning: A Case Study of 

Punjab, India, Springer, 2015, pp.1-12  
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cropping pattern. Cropping pattern aids in 

maintaining the fertility and nutrient level of 

the soil. Cropping patterns prevents the crop 

from weeds and different types of pests. By 

adopting a proper a cropping pattern, the 

farmer could spend less on huge quantity of 

chemical fertilizers used by him in an 

agricultural year. It ensures the most efficient 

results of the man power, fertilizers, 

irrigation, and the other inputs. A successful 

cropping pattern can be determined by the 

efficient use of arable land, proper use of 

irrigation facilities, minimum requirement of 

chemical fertilizers and mainly providing the 

grower maximum harvest throughout the 

agricultural year. No cropping pattern can be 

good for all times to come. But there is often 

a tendency for the cropping pattern to 

stabilize over a period of time in different 

agro-climatically homogeneous farming 

area.6 

 

There are number of factors affecting the 

cropping patterns in India; natural factors, 

government factors/policies, social factors, 

economical factors and numerous types of 

key crops such as Commercial crops, Food 

crops and Important food crops such as wheat 

and Rice are the leading elements by which a 

farmer decides the cropping pattern to adopt. 

In Punjab famers usually implement wheat-

rice cropping system, this is because farmers 

are able to sell their harvest effortlessly to the 

government and they do not need to put any 

more struggle as compared to other crops. 

Farmers harvesting sugarcane have to sell 

their produce to sugar mills in Punjab which 

                                                             
6 R. Prasad, “Cropping system and sustainability of 

agriculture”, Indian Farm, Vol.46, 1996, pp. 39-44 
7 Sarkar A. & A. Das, “Groundwater irrigation-

electricity-crop diversification nexus in Punjab: 
trends, turning points and policy initiatives”, 

are owed by private companies or group of 

people and as a result the payments of harvest 

remain pending for months and sometimes 

for years, which dampens the farmers to 

cultivate sugarcane. Large scale farmers can 

still manage late payments but small-scale 

farmers cannot survive such an exercise and 

thus, choose easier methods i.e. rice-wheat 

cropping pattern. In Punjab basmati rice is 

not planted on a large scale because there are 

no basmati rice sheller plants in Punjab but 

all of them are situated in Haryana so to 

prevent all transportation costs and other 

labor farmer tend to choose the normal type 

of rice yield.  

s 

Punjab and Haryana had made massive 

progress in production of food grains since 

green revolution. Punjab at present has best 

infrastructure; irrigation facilities and 

equipment availability (tractors, combine 

tractors, etc.), which have made both states 

suitable for Rice-wheat cropping system.7 

Rice–wheat cropping system is known to be 

labour, water, capital and energy intensive 

practice and become less profitable over the 

period of time as the availability of these 

elements diminishes. Degradation of soil 

fertility, depletion of the underground water 

and lesser land and water productivity can be 

listed as other factors, which requires the 

farmers in Punjab and Haryana to transform 

the cropping pattern and shift to other 

substitutes.8 For improving the profits, 

production and sustainability of this 

sequence, a paradigm shift is required. Rice–

wheat cropping system is known to be a 

Economic and Political Weekly, Vol. 49, No.52, 24 

December 2014 
8 RajanBhatta, Surinder S Kukal, Mutiu A Busari, 

Sanjay Arora Mathura Yadav, “Sustainability issues 
on rice–wheat cropping system”, SeicncDirect, Vol.4, 

No. 1, March 2016, pp 64- 74  
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labour intensive as it needs transplanting, 

spraying and harvesting of produce. Labour 

shortage is an emerging issue9 and in year 

2020 due to corona outbreak when all the 

migrant workers were directed to move back 

to respected states it lead to shortage of 

labour which simultaneously increased the 

cost of labour per acre and as per the stats of 

previous years it can be construed that the 

narrow window period and legal binding to 

transplant paddy after 10th of June there is a 

major problem of labour dearth. The problem 

has been swelling over the last decade due to 

assured working days offered under 

MANREGA scheme of Govt. of India.10 

State of Punjab is known as “Granary of 

India” or “India's bread-basket” because 

wheat is among the largest crops cultivated in 

Punjab and it contributes a larger amount to 

its economy. “It produces 37.83% of India's 

wheat, and 25.57% of India's rice (2018-19). 

The total area of Punjab is just 1.4% of total 

area of India, but it produces roughly 12% of 

the cereals produced in the country.”11 

 

After the Green Revolution, the adoption of 

technology in mid-sixties, development of 

agricultural infrastructure, organizational 

reforms, government policies etc. have led to 

change in the cropping pattern in the states of 

Haryana and Punjab over a large scale. 

Therefore, it is found that wheat and rice 

crops are the major gainers whereas bajra, 

pulse, maize and sugarcane are the major 

loosers. 

 

Impact of Stubble Burning 

                                                             
9 R. Bhatt, S.S. Kukal, “Soil moisture dynamics during 

intervening period in rice–wheat sequence as affected 

by different tillage methods at Ludhiana, Punjab, 
India”, Soil and Environment, Vol. 34, No.1, 2015, pp. 

82-88 

Stubble burning contributes to air pollution 

as a result of which the greenhouse gases are 

also released into atmosphere. Due to 

greenhouse gases, heat is trapped in the 

earth’s atmosphere and makes gradual 

increase in temperate. Punjab and Haryana 

have the highest yield of rice and wheat as 

compared to other states of India and they 

both combined burns about 26 to 28 million 

tons of stubble every year.  Thresher machine 

is used to harvest paddy, after harvesting the 

paddy by the thresher machine, the left-out 

material is known as husk which 

approximately contains 20 to 30 percent of 

bran and broken rice. However, only thresher 

machine leaves husk but the hand reaper does 

not leave any husk. Dealing with husk is a 

hectic job for the farmers, thus following an 

easy and swift way out, farmers burn the husk 

without any second thought. The problem of 

stubble and husk burning can be curbed if 

policies and opportunities are provided to the 

farmers as the husk collecting machine to be 

provided at subsidiary rate by the appropriate 

government.  

 

As per Section 2 (a) of Air Prevention and 

Control of Pollution Act, 1981; air pollutant 

is defined as, “any solid, liquid or gaseous 

present in the atmosphere in such 

concentration as may be or tend to be 

injurious to human beings or other living 

creature or plant or property or environment”. 

Stubble burning releases harmful gases into 

the atmosphere which can be very dangerous 

for the people who are already suffering from 

some health issues and mainly suffering from 

breathing issues. The harmful gases released 

10 Section 4 of The National Rural Employment 

Guarantee Act, 2005 
11Punjab Data, Agriculture In Punjab Available on: 
http://www.punjabdata.com/Agriculture-In-

Punjab.aspx (Last accessed on: 14 May 2020) 

http://www.punjabdata.com/Agriculture-In-Punjab.aspx
http://www.punjabdata.com/Agriculture-In-Punjab.aspx
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after husk burning are CH4, CO, Volatile 

Organic Compound (VOC) and also 

carcinogenic polycyclic aromatic 

hydrocarbons.12  

 

The term “Air Pollution” means the presence 

of any pollutant in the atmosphere. The ash 

and the smoke can travel more than thousand 

kilometers. The problem of stubble burning 

increases in the month of October-November 

as the micrograms in the air increases from 

50 micrograms to 1000 micrograms per cubic 

meters according to the research done by 

Indian Council and Agriculture Research 

(ICAR). Numerous studies have identified 

the burning of crop residue or agricultural 

biomass residue as a major hazard to the 

health and environment. Stubble burning is a 

major source of air pollution in the region as 

it contributes between 12-60% Particulate 

Matter concentrations. People in the 

immediate vicinity of such fires are exposed 

to extremely high levels of PM concentration. 

It has been estimated that 149.24 million tons 

of carbon dioxide (CO2), over 9 million tons 

of carbon monoxide (CO), 0.25 million tons 

of Sulphur oxides (SOX), 0.07 million tons 

of black carbon and 1.28 million tons of 

particulate matter is released by burning of 

crop residue13. Air pollution and smog is a 

direct consequence of this stubble burning. 

 

The burning of stubble can cause breathing 

issues, can cause irritation in the eyes and 

also can cause allergy to our skin. The 

                                                             
12 Jain, N., Bhatia, A., & Pathak, H. “Emission of air 

pollutants from crop residue burning in India”, 

Aerosol and Air Quality Research, Vol.14, No.1, 

2014, pp.422–430. 
13 Singh Yadvinder, Singh Bijay, J. Timsina, “Crop 

residue management for nutrient cycling and 

improving soil productivity in rice-based cropping 
systems in the tropics”, Advances in Agronomy, Vol. 

85, 2005, pp. 269-407 

chemical composition of air changes a lot 

when stubble burning is practiced. 85% 

people of all age groups suffer from smog 

produced by stubble burning which shows 

that stubble burning is the big problem for the 

states of Haryana and Punjab. Peoples living 

in the rural areas suffer more than the people 

in urban areas. A survey shows that 84.5% of 

people suffer issues due to smog caused by 

stubble burning in which old male, old 

female, young male, young females and 

children suffers equally. 44% people reported 

irritation in nose, 40% people reported 

coughing, 18% reported in wheezing and 

21.5% people reported heaviness in chest. A 

group of doctors at Adesh Institute of 

Medical Sciences and Research in Bathinda 

conducted a survey in 2017 to identify the 

risks posed by stubble burning to the health 

of humans. It was revealed by the findings of 

the study that 84.5% people were suffering 

from health problems as a result of smoke14. 

Increased irritation in the eyes, nose other 

than the throat were the most reported effects 

of air pollution. Cases of cough and wheezing 

were also rapidly increasing due to the 

polluted environment. 

 

The effects of stubble burning are not limited 

to the health of humans, but also adversely 

affect the health of the soil. Stubble burning 

cause loss of essential nutrients which 

enhance or increase the next harvest. The 

fertility of the top soil and its viability in the 

long run is adversely affected by the loss of 

14 K.V.Gupta et al., A Survey to Identify Adverse 

Health Effects Associated with Stubble Burning, 

Journal of Research in Medical Education and Ethics, 

Vol. 7 Issue 2, 114 (2017).  
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essential components such as nitrogen, 

potassium and Sulphur. A rice-wheat 

sequence that yields 7 t ha−1 of rice and 4 t 

ha−1 of wheat removes more than 300 kg of 

nitrogen, 30 kg of phosphorus and 300 kg of 

potassium per hectare from the soil.15 The 

bacteria and fungi essential for the fertility of 

the soil are diminished by the increase in 

temperature of soil caused by the burning of 

paddy straw. The solubility capacity and the 

organic quality of the soil has been reduced 

due to the damage caused to the micro-

organisms that are essential to the top soil. 

Further, the number of ‘enemy’ pests have 

amplified manifold due to the loss of 

‘friendly’ pests in such fires, resulting in 

increased risk of disease to the crops. Stubble 

burning increases the organic carbon levels 

of the soil and also produces harmful gas that 

can harm the people of the country. A cloud 

of ash and smog is also produced due to these 

toxic gases present in the air due to stubble 

burning. The harmful gas has the ability to 

travel thousands of kilometers which 

increases the pollution of those cities as 

well.16 

 

One of the main reasons for the brouhaha 

regarding stubble burning is that it adds to the 

existing air pollution in the National Capital 

Region. Otherwise, 93 million tone of crop 

residue is burnt in 28 states, but only two 

states are held culprits because of one reason- 

the wind direction. According to National 

Policy for Management of Crop Residues, the 

burning of stubble is predominant in four 

states- UP, Punjab, Haryana and West 

                                                             
15 J.S. Gill, “Land use, conservation, management and 

development of land resources of Punjab”, Report of 

Department of Soil Conservation and Engineering, 

Chandigarh, Punjab (1992) 
16 R. S. Yadav, ‘Stubble burning: A problem for the 

environment, agriculture and humans’ (2019), 

Bengal. In fact, UP is the largest producer of 

crop residue and biggest culprit of stubble 

burning. Moreover, the nearest paddy 

producing cities/towns like Sonipat, Panipat 

and Ambala are at distance of more than 100 

kms from Delhi. It is due to the monsoon that 

it withdraws from northwestern India, a 

north-easterly westerly and westerly flow 

replaces the easterly stream of summer. This 

drives the smoke towards NCR. Further, the 

low altitude of Delhi, Gurugram, Faridabad 

and Greater Noida also contributes towards 

making the NCR a gas chamber.  

 

The problem is further aggravated by Diwali 

and Dussehra celebrations. The air index is 

pushed to most severe because of burning of 

crackers and effigies by people. Moreover, 

the suspended dust particles, vehicular 

pollution and the burning of garbage in the 

region is a major cause of pollution. It is due 

to these reasons and few other factors like 

lack of forest cover that Delhi despite having 

no agricultural land suffers because of the 

pollutants from Punjab and Haryana.  

 

Alternative Uses of Crop Stubble 

During the time of harvest, Punjab solely 

produce 23 million tonnes of paddy straw and 

17 million tonnes of wheat straw each year. 

From which almost 80% of paddy straw is 

burned. There are two types of residues from 

rice harvest – straw and husk. Paddy straw 

can be used for bailing but the process 

involves expensive equipment. Moreover, a 

very low percentage of paddy is used by 

farmers for fodder of animals. On the other 

DownToEarth, available at 

https://www.downtoearth.org.in/blog/agriculture/stub

ble-burning-a-problem-for-the-environment-

agriculture-and-humans-64912 (last accessed on 14 
May 2020). 

https://www.downtoearth.org.in/blog/agriculture/stubble-burning-a-problem-for-the-environment-agriculture-and-humans-64912
https://www.downtoearth.org.in/blog/agriculture/stubble-burning-a-problem-for-the-environment-agriculture-and-humans-64912
https://www.downtoearth.org.in/blog/agriculture/stubble-burning-a-problem-for-the-environment-agriculture-and-humans-64912
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hand, 50% of wheat straw is burnt in the 

fields only and the rest is used as provender 

of animals.17 

Management of Agricultural Waste for 

Alternate Uses: 

1. Use of Rice Residue as Fodder for Animals:  

The residue of rice harvest is not used mainly 

for the purpose of feedstuff and is not very 

popular practice among farmers because it 

contains very high silica content and has 

relatively low lignin. Silica has no nutritive 

content and hard to digest for cattle in 

comparison to lignin. To make it fit for 

consumption of cattle it has to be properly 

processed by various units. For instance, 

paddy straw can be converted into pellets to 

be used as cattle feed.18 

 

2. Use of Crop Residue in Bio Thermal Power 

Plants:19 

Rice residue can be used in production of 

electricity also. Fathegarh Sahib, district of 

Punjab has a 10MW Bio- Mass based power 

plant. It is situated in village Jalkheri and is 

in operation since 2001 after it had entered 

into agreement with Punjab State Electricity 

Board (now PSPCL). The plant is powered 

by BHEL system which runs on paddy straw 

in baled form, can utilize rice husk, waste 

wood chips, straw of wheat, etc. Total 

requirement to run the plant is approximately 

82500 MT per annum. Farmers are paid Rs. 

35 per quintal (100 Kg). There are number of 

other biomass-based power plant in Punjab: 

a. Malwa Power Pvt. Ltd. at village 

Gulabewalla in district Mukatsar 

                                                             
17 Indian Agricultural Research Institute, Crop 

residues management with conservation agriculture: 

Potential, constraints and policy needs, (2012) 
18 Singh Yadwinder, H.S. Sidhu, “Management of 

cereal crop residues for sustainable rice–wheat 

production system in the Indo-Gangetic plains of 
India” Proceedings of Indian National Science 

Academy, Vol.80, No.1, 2014, pp. 95-114 

b. M/S Punjab Biomass Power Limited at 

village Baghaura near Rajpura 

c. M/S Punjab Biomass Power Limited at 

Village Sawai Singh near Patiala 

 

3. Use of Rice Residue as Bedding Material for 

Cattle: 

Punjab Agriculture University has provided 

an alternative and advised all the famers as to 

use the paddy straw as bedding material for 

cross bred cows during winter season instead 

of burning it in fields. Further studies have 

proved that adopting this method may 

improve the quality and quantity of milk and 

contribute in making the legs healthier. 

Bedding material helps the animals to 

maintain body temperature in winters and 

also provide them fresh, comfortable, 

hygienic environment which prevents the 

chances of injury and diseases.20 

 

4. Use of Crop Residue for Mushroom 

Cultivation: 

Mushrooms are largely grown in tropical and 

subtropical regions. Paddy straw also have 

high temperature and is considered suitable 

as for cultivation of paddy straw mushrooms 

also known as Volvariella Volvacea. One Kg 

of paddy straw can be used to cultivate 300g 

of Agaricus Bisporus, 120 -150g of 

Volvariella Volvacea and 600g of Pleurotus 

spp. In the state of Punjab around 20,000 

metric tonnes of straw is used for cultivation 

of mushrooms. Paddy straw mushroom 

19 Kumar Parmod, Kumar Surender, Joshi Laxmi, 

Socioeconomic and Environmental Implications of 

Agricultural Residue Burning: A Case Study of 

Punjab, India, Springer, 2015, pp.75-77 
20 Kumar Parmod, Kumar Surender, Joshi Laxmi, 

Socioeconomic and Environmental Implications of 
Agricultural Residue Burning: A Case Study of 

Punjab, India, Springer, 2015, pp.77 
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accounts for 16 % of total production of 

cultivated mushroom in the world.21 

 

5. Use of Rice Residue in Paper Production: 

Residue of paddy and wheat both can be used 

in paper production as in conjunction in 

40:60 (Paddy: Wheat). Further their sludge 

can be used in bio-methanization (organic 

material is microbiologically converted 

under anaerobic conditions to biogas) for 

energy production. As per Punjab 

Agriculture University 50 % pulp board mills 

are using it as their raw material.22 

 

6. Use of Rice Residue for Making Bio Gas: 

Punjab State Farmers' & Farm Workers' 

Commission has been working on a project 

through which they can process the farm 

residue into Biogas which is based on the 

technology developed by Sardar Patel 

Renewable Energy Research Institute 

(SPRERI). Land has been provided by 

Punjab Agriculture University as to set up a 

1 MW power plant at Laudhowal village of 

Ludhiana district, Punjab. It will generate 

300m3 of Biogas from 1 ton od Paddy straw. 
23 

 

7. In Situ: 

Straw incorporation and straw mulching are 

two measures which can be adopted by the 

farmers as an alternative to stubble burning. 

These both mechanisms help in increasing 

                                                             
21 Kumar Parmod, Kumar Surender, Joshi Laxmi, 

Socioeconomic and Environmental Implications of 

Agricultural Residue Burning: A Case Study of 

Punjab, India, Springer, 2015, pp.77 
22 Kumar Parmod, Kumar Surender, Joshi Laxmi, 

Socioeconomic and Environmental Implications of 

Agricultural Residue Burning: A Case Study of 

Punjab, India, Springer, 2015, pp.77-78 
23 Kumar Parmod, Kumar Surender, Joshi Laxmi, 
Socioeconomic and Environmental Implications of 

the nutrient value of the soil and on later 

phase helps in increasing the production or 

harvest as the soil turns out to be fertile. In 

straw incorporation, the residue in 

decomposed in the field through a chemical 

process and in straw mulching incorporation 

is done with machines and seeding is done 

simultaneously. The latter process is more 

useful and cheaper as compared to the earlier. 

Straw incorporation helps to enhance the 

soils physical and chemical properties as it 

increases pH, organic carbon, water holding 

capacity24 and bulk density of soil whereas 

when farmers follow straw mulching 

technique, there are constructive changes in 

the production of the crops like; maize, 

sugarcane and soybean.25 

 

8. Production of Bio-oil from Straw and Other 

Agricultural Wastes: 

Rapid pyrolysis technology is used to obtain 

Bio – Oil which a high-density liquid from 

biomass. Dyna Motive Canada Inc. has 

patented technology. Production of Bio- Oil 

is done with the help of agricultural waste 

which includes bagasse, wheat straw and rice 

hulls with paddy straw. Bio- Oil has heating 

value of 55% compared to diesel. Further, 

bio-oil is free from SO2 emissions and 

produces low NO2. Bio- Oil can be stored and 

transported same as petroleum and can be 

used directly in boilers and gas turbines. 

Punjab State Council for Science & 

Agricultural Residue Burning: A Case Study of 

Punjab, India, Springer, 2015, pp.78 
24 S.S. Kukal, Singh Yadvinder, M.L. Jat, H.S. Sidhu, 

“Improving water productivity of wheat-based 

cropping systems in South Asia for sustained 

productivity” Advances in Agronomy, Vol. 127, 2014, 

pp. 159-230 
25 R. Bhatt, K.L. Khera, “Effect of tillage and mode of 

straw mulch application on soil erosion losses in the 
submontaneous tract of Punjab, India”, Soil & Tillage 

Research, Vol. 88, 2006, pp. 107- 115 
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Technology and Punjab Energy 

Development Agency could promote further 

studies in this direction. 26 

 

Problems Faced by The Farmers 

To have an optimum harvest of wheat crop, it 

must be sowed from 15th October to 15th 

November. Any postponement from this 

period may bring about dwindled yield. The 

appropriate authorities, then again, have 

forced limitations on sowing paddy that it 

shall not be planted before 15th June and to 

make it practically possible, the farmers of 

Punjab are provided free electricity for 

irrigation purposes after such prescribed 

period only. The paddy yield prepares for 

reap around 20th October leaving very slight 

time as to prepare the fields again for next 

sowing process and eventually farmers are 

left with an option to adopt stubble burning 

so that they can prevent the loss of yield from 

their next harvest. The machines which can 

be used in alternative of stubble burning are 

less in number as only large-scale farmers 

have their own. Farmer cooperative societies 

have these machines but they are also not 

enough to meet the needs of all the farmers of 

the state. Farmers of Punjab who are as of 

now in a terrible monetary state and are 

suppressed under advances and are facing 

difficulties, they cannot spend such a great 

amount on farm equipment despite subsidy is 

being provided by the government. Rather 

the farmers have to burn their own fuel to get 

rid of the stubble. 

 

                                                             
26 Kumar Parmod, Kumar Surender, Joshi Laxmi, 

Socioeconomic and Environmental Implications of 

Agricultural Residue Burning: A Case Study of 

Punjab, India, Springer, 2015, pp.79  
27Government of India Ministry of Petroleum & 

Natural Gas, First 2G (Second Generation) Ethanol 

Lack of awareness is another reason which 

leads to failure of government policies. 

Farmers are not very well sentient about the 

policies which are made by the government 

and by chance if they know, then the 

procedure to avail them is not known. There 

must be camps in relation to these at village 

level and proper guidance must be provided 

to the farmers regarding seeds, sowing, 

harvest, soil nutrition, irrigation and 

apparatuses which are to be operated in 

relation to all of these. Misinformation 

among farmers is another explanation behind 

the lack of success of government’s 

initiatives. Farmers have a standpoint, the 

yield of the harvest would be inadequate if 

the Happy Seeder (machine provided by the 

government) is used straightforward for 

sowing and resultantly have high risk of 

rodents if stubble is not burnt and disposed 

of.  

 

Second Generation (2G) Ethanol Bio-

refinery is to be set up at village 

Tarkhanwala, Bathinda (Punjab) which is 

another initiative and is owned by Hindustan 

Petroleum Corporation Limited (HPCL)27. 

Similar projects are coming through at other 

places in Punjab and Haryana. Any further 

delay in these projects may push the date 

further. Therefore, the government needs to 

take care that such projects are set up without 

delay so that farmers get an option of stubble 

waste management instead of facing heavy 

fines for stubble burning. Ancillary to all the 

afore-mentioned information, with the help 

of micro-palletization, the paddy straw can be 

Bio-refinery in India,23 December 2016, Available at 

: 

https://pib.gov.in/newsite/printrelease.aspx?relid=155

782 (Last accessed on: 13 May 2020) 

https://pib.gov.in/newsite/printrelease.aspx?relid=155782
https://pib.gov.in/newsite/printrelease.aspx?relid=155782
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used as an alternative to coal in the form of 

biomass pellet fuel which may be used as fuel 

in industrial boilers. Incentives need to be 

given for the setting up of plants and 

establishments but as for now there are no 

facilities in Punjab and Haryana. The number 

of power projects based on bio-mass must be 

augmented in the state of Punjab, as at 

present, only 0.94 million tons of the stubble 

is being utilized and 20 million ton is 

produced each year.  There is a dire need to 

mushroom the number of establishments and 

plants that use bio-mass based power as there 

are no existing power projects based on bio-

mass in Haryana yet. Favorable tariffs have 

been notified as incentives by the Central 

Electricity Regulatory Commission for 

power plants that utilize bio-mass. 

 

Thus, imposing fines on farmers on violation 

of order by authorities is not a final solution 

at all. It would just further hamper the 

situation of the farmers who are already 

under huge debts. Not all the farmers of the 

state are in situation that they can avail the 

machines for stubble management because of 

their financial position. In this way they 

incline towards the easy way out of disposing 

of the harvest by burning. Coercing fines and 

hassling farmers by police action is not be the 

legitimate approach. The farmers may reply 

with resentment and choose agitation as their 

weapon, which would just be another 

hindrance in the government machinery. In 

these scenarios the poor farmers are tossed 

into gaols for not paying the fine and 

resultantly, their next harvests are obstructed 

which simply incapacitate them to reimburse 

their loans, creating endless problems for the 

farmers and the government.  

                                                             
28 The Punjab Pollution Control Board, Available at: 
http://www.ppcb.gov.in/index.aspx (Last accessed on: 

17 May 2020) 

 

Legislations and Policies 

India has number of legislations in relation to 

pollution control. Some of existing acts or 

statutes are: Air Prevention and Control of 

Pollution Act, 1981; The Environment 

Protection Act, 1986; The National 

Environment Tribunal Act, 1995; The 

National Environment Appellate Authority 

Act, 1997; and Biological Diversity Act, 

2002. Article 51- A of Indian Constitution 

imposes duty on every citizen as to protect 

the environment. Punjab Pollution Control 

Board (PPCB) foresees the policy making to 

control the pollution in state of Punjab.28  

 

The Punjab Pollution Control Board (PPCB), 

Punjab State Council for Science and 

Technology (PSCST), Punjab Energy 

Development Agency (PEDA)29 are headed 

with the responsibility to control the level of 

pollution in state of Punjab. PPCB works 

under the advice and guidelines laid down by 

the Central Pollution Control Board, whereas 

Punjab State Council for Science and 

Technology foresees the technology and 

scientific requirement of the state and Punjab 

Energy Development Agency has been 

helping in setting up power projects in the 

state which are powered by paddy straw, 

cotton stalks and other agro residues 

available in the state.  

 

Happy Seeder or Turbo Happy Seeder was 

developed by Punjab Agricultural University 

in collaboration with Australian Centre for 

International Agricultural Research which is 

a tractor-operated machine used for in-situ 

29  Punjab Energy Development Agency, Available at: 
http://www.peda.gov.in (Last accessed on: 17 May 

2020) 

http://www.ppcb.gov.in/index.aspx
http://www.peda.gov.in/
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management of paddy stubble.30 Happy 

Seeder needs 45 HP tractor and has a work 

rate of 0.6- 0.75 acres of land per hour. It cost 

around Rs.1.30 lakhs and government 

provides 50% subsidy on MRP to an 

individual and 80% to Farmer Cooperative 

Societies.31 After combined harvester is used 

to harvest the paddy fields with Super Straw 

Management System equipment, which 

chops and evenly spreads the stubble in the 

field, Happy Seeder is used to directly sow 

wheat seeds using with the stubble’s organic 

value adding to the soil, says PAU. The 

machine cuts slits in the field, about 4-5 

centimetre (cm) deep and drops the seeds for 

the next crop. Till 2016, around 620 Happy 

Seeders were operating in Punjab.  

 

Punjab Agricultural University develops 

agro- technologies which helps in dealing 

with stubble problem in state. Happy Seeder, 

Paddy straw chopper, straw collector and 

baler, residue incorporation are developed by 

PAU. Punjab government is providing 

farmers across the state 50% subsidy32 on 

major farming equipment which may help in 

curbing the problem of stubble burning. As 

per the orders of the Supreme Court and 

Centre’s recommendation, fines are also 

imposed on the burning of stubble. National 

Green Tribunal in 2015 passed some 

directions regarding farmers who are burning 

crop surplus. Small farmers holding 2 acres 

of land have to pay Rs. 2500 per incident, 

from 2 to 5 acres have to pay Rs. 5000 per 

                                                             
30Divya Goyal, Using Happy Seeder and how it affects 

wheat yield, 22 September 2019, Available at: 

https://indianexpress.com/article/explained/explained

-using-happy-seeder-and-how-it-affects-wheat-yield-

6017640/ (Last accessed on: 18 May 2020) 
31 PAU, Happy Seeder: uses and price, Available at: 
https://www.pau.edu/fportalnew/agriengg.php (Last 

accessed on: 18 May 2020) 

incident and remaining holding more than 5 

acres have to pay Rs. 15000 per incident.33  

 

Conclusion 

Stubble burning is a multidimensional 

problem which has been prevalent in 

northern part of the country. The leftover of 

harvest is set on fire to prepare the fields for 

next crop sowing, resulting not only in 

pollution engulfing north India which causes 

respiratory and skin diseases, eye infections 

but soil nutrition loss and harm to the bio-

diversity.  

 

There are number of factors due to which 

farmers choose to burn the residue. An 

economically restrained Indian farmer does 

not have the inputs required to manage his 

stubble in the environmentally friendly way 

in the limited time slot after the harvest. 

Farmers are under huge financial debts and 

are not able to access the farm equipment 

which are available in the market to deal with 

the residue. They are not able to buy HYV 

seeds available in market and use the earlier 

harvest to sow the crop next season and as a 

result their output decreases with each 

harvest. In Punjab Bhakra canal, Sutlej, 

Ghaggar river overflows and causes floods 

and resultantly farmers suffer great financial 

losses as their produce is fully destroyed and 

top fertile soil bed flows away. Farmers 

cannot recover from such calamities and their 

financial debt rises. “The flooding in river 

Sutlej due to the discharge of water from 

32PAU, Machines uses and price, Available at: 

https://www.pau.edu/fportalnew/agriengg.php (Last 

accessed on: 17 May 2020) 
33 NGT Judgement, Available at: 

https://agri.punjab.gov.in/sites/default/files/NGT_jud

gement.pdf (Last accessed on: 17 May 2020) 

https://indianexpress.com/article/explained/explained-using-happy-seeder-and-how-it-affects-wheat-yield-6017640/
https://indianexpress.com/article/explained/explained-using-happy-seeder-and-how-it-affects-wheat-yield-6017640/
https://indianexpress.com/article/explained/explained-using-happy-seeder-and-how-it-affects-wheat-yield-6017640/
https://www.pau.edu/fportalnew/agriengg.php
https://www.pau.edu/fportalnew/agriengg.php
https://agri.punjab.gov.in/sites/default/files/NGT_judgement.pdf
https://agri.punjab.gov.in/sites/default/files/NGT_judgement.pdf
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Bhakra Dam, the heaviest since 1958, had 

caused extensive damage to the standing 

crops and inundation of residential areas in 

the villages adding that an early estimation 

suggested the damage to be of Rs 1700 

crore,” the CM stated in a press release.34 

 

The menace has been erroneously aligned to 

lone the agricultural sector. Environment is 

not exclusive to the agricultural sector and is 

equal for all. Educating and making the 

farmers aware can help the cause but 

penalizing stubble burning cannot be a 

method to check this environmental malady. 

The Government has formulated number of 

policies for the farmers but they are not able 

to access these due to lack of connectivity and 

proper execution as they are not well verse 

about the policies which are formulated for 

their welfare. State governments must 

address this issue, project it as a collective 

problem, formulate coordinated policies and 

catalyse comprehensive efforts at 

decentralized levels.  

 

Pollutant concentration in north India 

escalates with the burning of stubble on 

farms, however, it cannot be said that it is the 

sole reason for the high rate of pollutants in 

the environment. Abundant other factors 

such as the vehicular emissions, large scale 

bursting of firecrackers, garbage burning, 

burning of biomass and organic waste and 

Municipal Solid Waste landfill fires 

contribute greatly to the PM concentrations 

and make the air toxic.  

 

A collective social effort is mandatory- the 

goal of attaining cleaner environment cannot 

                                                             
34Rachna Khaira, Punjab Government, Bhakra Dam 

Officials Lock Horns Over Cause Of Floods, Huffpost, 
Available at: 

https://www.huffingtonpost.in/entry/punjab-floods-

be achieved by merely pressing on one of the 

issues only. There are wider ranging issues 

which have been going on from ages due to 

religious sanctions for their continuity. These 

range from cracker bursting at Diwali and 

Dussehra to idol immersions at Ganesh 

Chaturthi. It becomes socially and morally 

unfair to selected communities or groups 

when a practice like stubble burning, which 

is being carried out of an economic necessity 

is criminalized overnight whereas such 

festivities and practices which usually fall in 

late October (subsequent to the harvesting 

period) are celebrated with great pomp and 

show. Organizers of such events take great 

pride in having setup the tallest Ravana or 

immersed the biggest idol or Lord Ganesha. 

The time has arrived for our society to take a 

stride forward in the environmentally right 

direction and to make a collective and 

coordinated effort in order to reduce the 

carbon footprint and achieve a cleaner and 

more sustainable environment.  

 

***** 
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