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Crop residve burning ails environment
Ankush’, Vikram Singh? and Ram Prakash?®
Haryana Agriculture University, Hisar (Haryana) 125 004

India is an agravian country and produces a huge quantity of agriculture wastes. This amount
will increase further with the increasing population. Large quantities of crop vesidues are
generated every year in the form of ceveals-straws, woody-stalks and sugarcane-leaves/tops after
crop havvest. These vesidues ave used as animal feed, thatching for ruval homes, vesidentinl
cooking fuel and industrial fuel. However, a large portion of crop vesidues after harvest is setting
up to five just to prepave land for the planting of further cvop. It is done mainly to vemove extra

plant debris present over the soil surface and to hinder pest infestation.

HERE is a large variation in

crop residues generation across
different states of India. Nine major
crops have been generating
approximately 620.4 Mt of total
amount dry crop residue. Generation
of cereal crop residues was highest in
Uttar Pradesh (72 Mt) followed by
Punjab (45.6 Mt), West Bengal (37.3
Mt), Andhra Pradesh (33 Mt) and
Haryana (24.7 Mt). Uttar Pradesh
contributed maximum to the
generation of residue of sugarcane
(44.2 Mt) while residues from fibre
crop was dominant in Gujarat (28.6
Mt) followed by West Bengal (24.4
Mt) and Maharashtra (19.5 Mrt).
Rajasthan and Gujarat generated
about 9.26 and 5.1 Mt residues
respectively from oilseed crops.
According to IPCC, the 25% of the
crop residues are burnt on-farm. In
Punjab, Haryana and Himachal
Pradesh 80% of rice-straw was burnt
in situ followed by Karnataka (50%)
and Uttar Pradesh (25%), which can
be attributed to the mechanized
harvesting with combine harvesters.

Harmful effect on environment

¢ Loss of nutrients: Nutrient budget is
affected by the crop residue burning
and harm soil properties. The
burning of crop stubble in open
tields has adverse impact on the

Indian Farming

Key words: Burning, Crop, Residue

Fig. 1. Crop residue burning causing pollution.

fertility of the soil, eroding the
amount of nutrients present in the
soil. The burning of rice and wheat
residue results in the loss of about
80% of nitrogen, 25% of
phosphorus, 21% of potassium and
4 to 60% of sulphur from the soil.
These nutrients then have to be
replenished through organic or
inorganic fertilizers, which come at
a cost and increases the cost of
production.

* Pollution from smoke and major
pollutants: These are discussed in
Table 1.

° Risk of fires spreading out of control:

Many times we have noticed risk of
fires due to burning of crop
residues, farmers don’t care about
the consequences while burning the
field.

Heat from burning of vesidues: It
raises soil temperature leading
death of bacterial and fungal
populations. However, the death is
temporary as the microbes
regenerate after a few days.
Repetitive burning in the field,
however, permanently diminishes
the  microbial  population
(mesothermic flora). It was
estimated that burning of straw
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Fig 1.
crops in burning (Jain et al., 2014).

raised the soil temperature up to
33.8 to 42.2 °C at 10 mm depth.

Causal characters
The main causal characters are as

follows:

* Before Green Revolution, farmers
were also taking 2 crops in a year
yet they found some time for the
next crop or they just kept the field
tallow but now-a-days due to
increasing population and just to
teed them, high-yielding varieties
are introduced. It needs more
tertilizers and more pesticidal spray.
Farmers are likely to burn crop
residue in the field might be due to
the lacking of time for growing or
transplanting of the next crop,
labour unavailability, maintenance
of cost of production etc.

¢ In past times, people in villages love
to have grazing animals and
residues on farmland got consumed
by the animals but now-a-days
livestock production is gradually
decreasing. In 1947 India’s
population was 30 crore and cows
were 120 crore. Now India’s
population is 126 crore and cows
left around 20 crore. Before Green
Revolution farmers used to have
crop residue as a cattle feed. As
cattle population is increasing crop
residue consumption decreasing.

* Now-a-days, farmers use machine
for harvesting of crops. By using
machine the lower portion of crop
being left during the crop harvest
and later due to non-availability of
time and labour for cutting, storing
and transportation famers burns it

Table 1. Major pollutants emitted during crop residue burning

(a) Emission of different pollutants and Green House Gases (GHGs) due to field burning of crop residues. (b) Contribution of different

in the field.

¢ One main hypothesis is made by
farmers that the weed, insect or
disease problem arising due to
intensive cultivation or more use of
chemicals can be deleted by the
burning crop residues but it is
obviously a wrong practice as it not
only deteriorates the soil structure,
but also decreases fertility status of
the soil.

Alternative use for management of farm
wastes

As fodder for amimals: Crop
residues can be used as fodder
because of the high silica content in
the rice residue. Researchers and
Extension workers must demonstrate
that with the use of rice-straw as
fodder show enhancement in health
and milk production. Department of
animal husbandry should come
forward for this activity.

Catego Pollutant Source . . .
9o Use of rice residue as bedding
Particulars ~ Suspended particulate Incqmplete combust_ion of in organic material, material ﬁW cattle: It is a beneficial
matter particle on burnt soil . . .
_ _ _ practice we use residues as bedding
R particulate matter/ Condensation after combustion of gases and terial t hich imal’ .
Fine particulate matter incomplete fine particulate matter (PM) materia op O whic amma § urine
combustion of organic matter and dung is collected which has an
Gases co Incomplete combustion of organic matter appreciable nutritional value. After
NO,, N,O Oxidation of N, in air at high temperature regular interval we can use that
wetted material for composting
0, Secondary pollutant, form due to Nitrogen which will be very rich in nutrient.
oxide and Hydrocarbon Further we can use it as a fertilizer in
CH, Incomplete combustion of organic matter the field which will improve soil

Source: Conference paper, AARES, 52nd Annual Conference, Canberra Austrailia ACT.

properties.
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Fig 2. Impact of crop residue burning

Use of crop residue for mushroom
cultivation: Paddy-straw can be used
for the cultivation of Agaricus
bisporus, Volvariella volvacea and
Pleurotus spp. One kg of paddy-straw
yields 300, 120 to 150 and 600 g of
these mushrooms, respectively.

Use of rice vesidue in paper
production: The paddy-straw is
also being used in conjunction
with wheat straw in 40:60 ratios
tor paper production. The sludge
can be subjected to bio-
methanization for energy production.
Paddy-straw is also used as an ideal
raw material for paper and pulp
board manufacturing.

be  combusted
directly in boilers,
gas turbines and
slow and medium speed diesels for
heat and power applications
including transportation.

Incorporation of residue in soil: Soil
physical, chemical and biological
properties get improved after
incorporation of crop residues in soil.

Improvement in combine
harvester for in-situ management and
other mechanism for collection of
crop residue.

Adopting mechanization practices:
Resource conservation technologies-
based farm machinery provides a
better promise in managing paddy-
residues for improving soil-health,
productivity, reducing pollution and

achieving sustainable agriculture. For
direct seeding of successive crop in
loose and anchored-straw load up to
10 tonne/ha, advance technology of
zero-till seed-cum-fertilizer drill/seed
planters, (happy seeder, spatial zero
seed-cum fertilizer drill) is developed.
These technologies are incredibly
valuable for managing crop residues
for controlling of weeds, conserving
soil moisture content and nutrients.
Straw-reaper, paddy-straw chopper,
zero tillage machine, happy seeder,
mulcher machine, hay rake, bailer are
generally used at field.

SUMMARY

It is a major threat to environment
and soil too because this practice
leads to loss of valuable nutrients like
nitrogen (N), phosphorus (P),
sulphur (S), and potassium (K) from
the top layer of soil, make soil less
tertile by abating level of beneficial
microorganisms in soil, and make it
difficult to use agriculture land in a
long-run. It contributes towards the
emission of greenhouse gases (CO,,
N,O, CH,), air pollutants (CO, SO,,
NO,, volatile organic compounds)
particulate matter and smoke thereby
possessing threat to human health.

Ph D Scholar, Department of Soil Science,
2Ph D Scholar, Department of Agronomy,
SAssistant Scientist, Department of Saoil
Science. Corresponding authors’ e mail:
ktankdhanda@gmail.com
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