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Benefits of Crop Residue Management

# N. K. Goyal, Sandeep Rawal and Sube Singh'
Krishi Vigyan Kendra, Damla (Yamunanagar)

Plant residue are crop materials such as stems,
leaves and roots, that are left on the field after the
harvest. Crop residues are materials left on
cultivated land after the crop is harvested. Crop
residue burning is convenient to the farmers,
because of a narrow window between the wet
season harvest and the dry season cropping,
forcing the farmers to burn the residues to vacate
the fields. However, today this practice is not
recommended and is not being used by farmers.
Crop residues of common agricultural crops are
important resources, not only as sources of
nutrients for succeeding crops and hence
agricultural productivity, but also for improved soil,
water and air quality. Removing crop residues
affects water and nutrient cycling,which if not
accounted for, can have unexpected consequences
on other crop production factors.

Enriching the soil health and quality :
Generally, the incorporation of crop residues
increases soil porosity, especially the large pores of
soil and reduce soil bulk density, regardless of tillage
operations. It is clear that residue retention has a
positive effect on long-term soil quality. Residue
mineralization leads to more nutrients availability for
the crop plants besides, it also supplies organic
matter to the soil, which modifies the soil structure
and thereby helps in development of root system.
Good residue management practices on agricultural
lands have many positive impacts on soil quality crop
residues incorporated into soil, are mineralized by
the soil biota to form plant nutrients required for plant
growth that can be easily taken up by the plants.

Role in water conservation : Crop residue acts
as mulch, which reduces erosion and runoff losses
and increases the permeability of soil thus helps in
conserving soil moisture. In the drier parts of country,
crop residues can serve as good mulch material to
moderate the soil temperature, better penetration
and conservation of rain water for growing crops with
better yields. Crop residues protect the soil from wind
and water erosion and sun's high radiation under
zero tillage, while improving nutrient efficiency, water
economy and soil structure. Under zero tillage, crop
residues reduced evaporation and maintained
moisture fluctuations. The crop residue amount
increasing on the soil surface, reduces the
evaporation rate. Consequently, the application of
crop residue is the best practice to add organic

'Assistant Director (Extn. Edu.), CCSHAU, Hisar

amendment in soil and cover its surface. For
obtaining sustainable development, crop residue
properly manages to simultaneously increase soil
organic carbon, soil nutrients, water availability and
productivity requirement as well as livestock fodder.
Crop residues act as tiny dams to slow water runoff
from the field, allowing the water more time to soak
into the soil. This soaking effect, known as infiltration,
is also increased by channels (macropores) created
by earthworms and old plant roots that are left intact.
All help significantly to reduce or eliminate water
runofffrom afield.

Crop residue as a potential source of energy
as well as amendments : Crop residues could be
used as an alternative fuel and a potential source of
energy production. Besides, its energy potential
can also be used as a source of soil amendment,
biomass feedstock for livestock and an alternate to
chemical fertilizers. Such beneficial effects could
have lost under field burning practice of crop
residues.

Enriching the environmental health and
quality : Crop residue retention offers several
environmental and ecological benefits for the soil-
water-plant system, including improved soil
structural quality. Crop residues management with
its potential ability to offset the fossil fuel demands
and consequent reduction in carbon-di-oxide
emission due to proper in-situ incorporation of
residue improves the environmental quality, would
have otherwise severely affected underfield crop
residue burning practice.

Improving the socio-economic health of the
society : Maintaining and managing crop residues
in agriculture can be economically beneficial to
many producers and more importantly to society.
Crop residues affect the crop production
significantly when used in association with other
agricultural practices such as crop rotation and
zero tillage. If the residue is used for fertility
enhancement purposes than it reduces the huge
cost on fertilizers and other amendments, which
ultimately saves the farmers' money. As a source of
energy it can save upon the expenses incurred on
fuels to run the agricultural equipments. Biomass
can provide added income to farmers without
compromising the production of main food and
even non-food crops. The use of biomass i.e., crop
residues as raw materials for bio-energy production
should be encouraged for a secure energy supply
and reduction in fossil fuel CO, emissions. Proper
crop residue management practices improve the
environmental, human and animal health.
Environment related hazards created due to faulty
agricultural practices viz., crop residue burning on

wwwwl g @a I WWWWWwWwWwwwwwwwww WWWWW%’WWWWWW! 29 Fﬁs’%’%w



the field could be reduced by adopting suitable
strategies for residue management, which in turn
leads to healthy life as well as saving of large
expenses of the society on health related issues
raised from environmentalillness.

Effect of residue on SOC, SOM and saoil
nutrients : The incorporation of crop residue either
partially or completely in the field depends upon
cultivation method. Crop straw incorporation
improves soil organic carbon and soil nutrients
contents. It is beneficial for recycling nutrients
residue, ploughing is important in immobilization of
nutrients (especially nitrogen), and the better ratio
of C : N needs to be corrected by applying extra
nitrogen fertilizer at the time of residue
incorporation. Incorporation of crop residues may
be a sustainable and cost-effective management
practice to maintain the soil eco-system, organic
carbon of soil levels and to increase soil fertility.
Decomposition of crop residues retained on the soill
surface also influences nutrient cycling in the soil
and the availability of nutrients to the crop. Finally,
minimum soil disturbance and the presence of a
residue cover may enhance soil carbon storage,
contribute to the reduction of weed infestation and
increase soil biological activity. Two significant
advantages of surface-residue management are
increased organic matter near the soil surface and
enhanced nutrient cycling and retention. In addition
to the altered nutrient distribution within the soil
profile, changes also occur in the chemical and
physical properties of the soil.

Improved residue management and reduced
tillage practices should be encouraged because of
their beneficial role in reducing soil degradation and
increasing soil productivity. It enriches the soil with
organic matter, improves its biological activity,
provides better accessibility of nutrients and
enables biological water drainage on heavier soils.
It also has a favourable impact on both heavy and
sandy soils and is strongly recommended on soils
fertilized only with chemical mineral fertilizers. Crop
residue on the soil surface are responsible for
cooling the soil, increasing the soil moisture and
limiting evaporation; crop residue protects the soll
from erosion and serves as a source of carbon.
Mulching with crop residues limits soil water
evaporation and soil crusting, thereby increasing
soil water infiltration and soil water availability to the
crop. Residue cover provides physical soil
protection from water runoff and minimizes the
risks of water and wind erosion. Farming costs such
as labour, machinery costs and fuel are reduced.
Retention of crop residues after harvesting is
considered to be an effective anti-erosion measure.

Diversification of Rice-Wheat
System in Haryana through
Maize : Scope and Utilization

# Preeti Sharma, M. C. Kamboj and Narender Singh
Regional Research Station, Karnal
CCS Haryana Agricultural University, Hisar

In India maize is the third most important cereal
food crop after rice and wheat. It is one of the most
important and accepted worldwide cereal crop in
agriculture economy, after wheat and rice as itis a
high-yielding, adaptable and fast-growing
important cereal crop. It plays a significant role in
human, livestock nutrition and a source of large
number of industrial products worldwide. It is used
as human food (24%), animal feed (11%) and
poultry feed (52%). In India, there are different
maize based cropping systems and among them
maize-wheat ranks 1% having 1.8 m ha area mainly
concentrated in rainfed ecologies and is the 3"
most important cropping systems in India. The
other major maize systems in India are maize-
mustard, maize-chickpea, maize-maize, cotton-
maize, etc. Recently, due to changing scenario of
natural resource base, rice-maize has emerged a
potential maize based cropping system in
peninsular and eastern India. In peri-urban
interface, maize based high value intercropping
systems are also gaining importance due to market
driven farming. Further, maize has compatibility
with several crops of different growth habit that led
to development of various intercropping systems in
our country. Maize has wider adaptability and
compatibility under diverse soil and agro-climatic
conditions and hence, it is cultivated in sequence
with different crops under various seasons and
agro-ecologies of the country. Hence, it is
considered as one of the potential driver of crop
diversification under different situations.

Haryana played a key role in making the
country self-reliant in food production through
Green Revolution. Hard working, dynamic and
resilient farmers of the state have played important
role in transforming the nation from a 'food deficit' to
'food surplus' country. In Haryana, maize is grown
mainly for fodder purpose (15000-20000 ha) while
area of maize for grain purpose is very low (6000
ha) during kharif season. It is because of assured
marketing of rice as compared to maize. Over the
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decades, farmers in Haryana adopted rice-wheat
system because earlier maize cultivars were low
yielding having lots of pest problem and farmers
shifted to rice due to better economic returns. But,
now the scenario in the maize has changed and
high yielding hybrids with least pest problems are
available for the state having yield potential of more
than 50-60 g/ha at the farmers'field.

In addition, the extensive cultivation of high
yielding wheat and rice has caused overexploitation
of the precious natural resources particularly water
and soil. Cultivation of rice during kharif season in
Haryana over a period of 5 decades has led to one
of the major serious concerns of lowering ground
water table which can be addressed through
diversification. Burning of rice straw is another
major issue particularly in Haryana and the nation
as a whole due to the very short window available
between harvesting of rice and sowing of wheat.
These major concerns of decreasing underground
water table, increased power requirement,
deteriorations in soil health and structure and
resistance in phalaris minor against the weedicide
in predominant rice adoption in Haryana led to shift
from rice cultivation to other high yielding kharif
crops. Being the only solution crop when state
needs to diversify from rice, maize is the most
suitable alternative crop that holds promising
potential crop for diversification of rice for
addressing water saving, soil health, environmental
pollution and employment generation in Haryana.
Being a less water demanding crop, shifting from
rice to maize could immediately address the issue
of declining water table. Maize based conservation
agriculture can help in maintaining the soil fertility
and soil eco-system. Maize cultivation will also
enable the farmers to achieve reduced cost of
electricity on water pumping, less risk of terminal
heat stress in wheat due to advanced planting,
reduced groundwater pollution because of less use
of pesticides in maize production, etc. The
cultivation of spring maize after harvest of potato is
now became reality in north Indian states like
Punjab, Haryana and western Uttar Pradesh and
giving more productivity. The silage prepared from
maize is of best quality and is highly preferred over
silage of other crops. Hence, the cultivation of
fodder and silage maize is another avenue to bring

crop diversification. Establishment of linkages
between the speciality corn (baby corn and sweet
corn), fodder and silage cultivation farms and dairy
farms could further boost livestock industry and will
also ensure better remuneration to maize farmers.

Often there is a yield gap in the potential and
actual yield of maize in farmers' field, which hinders
in wider adoption by the farmers. The required
technologies like suitable high yielding single cross
hybrid maize cultivars, efficient weed management
system, machineries for mechanized cultivation of
maize and conservation agriculture practices are
available to promote maize as an alternative crop
for crop diversification. Thus, timely availability of
hybrid seeds of high yielding varieties to the
farmers has to be ensured to achieve maize as a
suitable option to replace rice cultivation. Appropriate
policy and programme interventions from the
government are taken up to make an impactin favour
of crop diversification through maize. One of the
major stimuli to farmers is assured market through
government procurement of maize at minimum
support price (MSP) as in the case of rice and
wheat. Development of proper infrastructure is
another aspect, which can promote maize
diversification particularly for speciality corns like
sweet corn, baby corn and popcorn as the demand
forthese isincreasing day by day in the country.

One of the major drawbacks of maize
cultivation is lesser mechanization of maize
farming as compared to rice and wheat. Promotion
of mechanized maize cultivation through
arrangement of machines like maize planter,
combine harvester, dehusker, maize sheller
and maize grain dryers, etc. to the farmers
on custom-hire basis, will help to achieve the
goal. Establishment of enduser industries like
maize based food, feed and starch industries
and storage facilities would promote
entrepreneurship and attract investment in
agriculture and create competition in the market.
It will also help in achieving the target of
raising farmers' income and reducing the stress on
natural resources much faster. To combat the
above-said problems, there is a need to rework
government's strategies and programmes to
achieve significant enhancement in maize
cultivation in the state.
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Save Paddy Crop from Diseases

# Fateh Singh, Aditya' and J. N. Bhatia’
Krishi Vigyan Kendra, Kurukshetra
CCS Haryana Agricultural University, Hisar

Rice is the major cereal crop grown all over
Haryana. An excellent economic return can be
obtained from rice cultivation provided the farmers
follow scientific method of cultivation. Several
diseases have been found to attack this crop and
some of these are responsible for serious yield
losses particularly, if control measures are not
adopted timely. Important diseases of rice are
being described below :

1. Root Rot/Bakane (Fusarium moniliforme)

Symptoms : The disease can even be located
in the nursery itself. Affected seedlings are pale
yellowish green, thin and elongate abnormally.
Older plants are taller than normal ones, have pale
tillers and usually die before producing grains.
Such plants also produce adventitious roots on one
or more nodes above water level.

Control Measures
¢ Treat the seeds by soaking in Bavistin @

10 g and 1 g streptocycline in 10 liters of water

for24 h.
¢ Always uproot nursery in standing water.

Do not transplant affected nursery.

¢ Apply Carbendazim @1g/sq. m area by mixing
uniformly in the sand prior seven days before
uprooting the nursery.

¢ Avoid excessive nitrogenous fertilizers.

¢ Affected plants should be uprooted and brunt.

¢ Do not use the seeds of affected plots in
nextyear.

2. Blast(Pyricularia grisea)

Symptoms : The disease affects all aerial parts
of the plant. It is most conspicuous on leaf, blade,
nodes and neck. Spindle shaped or eye shaped
lesions with grayish centre and brown margin
appear on leaves at the maximum tillering stage.
Damage is most serious when the nodal portion
becomes black and brittle and the culms may break
at the affected nodes. Brown to black lesions also
appear on the neck causing girdling and the panicle
breaks over. If the attack occurs when the ear is just
emerging, the grains will be empty resulting into
chaffy and white earheads.

'M. Sc. Student (Plant Pathology)
’Retired Professor (Plant Pathology), CCSHAU, Hisar
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Control Measures

¢ Always use healthy seeds.

¢ Treat the seeds by soaking in Bavistin @
10 g and 1 g Streptocycline in 10 liters of water
for24 h.

& Transplantseedlings up to 15" July.

¢ Destroy infected paddy nursery in the field.

& Proper nitrogen management : Delay or
withhold the subsequent doses of nitrogen, if
disease noticed or environmental conditions,
are favourable for the disease.

& Care should be taken that there should be no
droughtin the field at the time of earing.

¢ Spray the crop immediately after the
appearance of the disease (2-3 active
lesions/hill) with beam (Tricyclazole) @ 120 g
or Bavistin 200 g (Carbendazim)/acre
dissolved in 150-200 liters of water.

¢ Toavoid neck infection, spray the crop either of
the above fungicides at 50% flowering.

3. Sheath Blight (Rhizoctonia Solani)
Symptoms : Sheath blight is one of the most

economically significant rice diseases. The fungus
affects the crop from tillering to heading stage.
Initially the symptoms are formed on leaves sheath
near water level. Oval or elliptical or irregular
greenish grey spots are formed. As the spots
enlarge, the centre becomes grayish white with an
irregular blackish brown or purple brown border.
Lesions on the upper part of the plants extend
rapidly coalescing with each other to cover the
entire tillers. The presence of several large lesions
on leaf sheath usually causes death of whole leaf
and in severe cases all the leaves of a plant may be
blighted causing substantial yield losses.

Control Measure

¢ Eliminate weed hosts especially dhoob grass
on the bunds.

¢ Avoid excess doses of fertilizers.

¢ Adoptoptimum spacing.

¢ Avoid flow of irrigation water from infected to
healthy fields.

¢ Deep ploughing in summer and burning of
stubbles.

& Spray the crop either with Carbendazin @ 0.2%
or Propiconazol (25% EC) 200 ml or
Valibamycin (3% L) in 150-200 litres of water
peracre.
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4. Bacterial Leaf Blight (Xanthomonas oryzae)
Symptoms : The disease is characterized by

linear, yellow to straw coloured lesions progressing

from tip downwards. The margin of the blighted

areas is typically wavy in nature. Often amber

coloured bead-like bacterial exudates are present

on leaves. In systemic infection, young plants are

infected in which leaves turn grey, roll completely,

drop and tillers wither away. Grains get partially

filled or become chaffy.

Control Measures

¢ Use certified seeds. The disease can be
partially controlled by seed treatment with
Streptocycline in 1 g in 10 liters of water for 24
hours.

¢ Raising seedling in upland nursery.

Apply only recommended doses of fertilizers.

¢ Avoidance of use of excess nitrogen, dense
transplanting, water logging and field to field
irrigation, pruning of leaves and growing rice
under shady conditions.

¢ Growresistant varieties.

5. False Smut (Ustilaginoidea virens)
Symptoms : This disease appears on the ears

where individual ovaries are transformed into large

velvety green mass which are round to oval.

Usually only few grains are affected in the ears. The

disease produces more if high humidity, rain and

cloudy weather prevail during flowering.

Control Measures

¢ Use of seeds obtained from disease free fields.

¢ Always apply balanced and judicious doses of
fertilizers.

¢ Do not apply nitrogenous fertilizers after six
weeks of transplanting.

¢ The disease can be effectively controlled by
spraying the crop at 50% flowering with 500 ml
Copper Oxychloride (Blitox 50% WP) dissolved
in 150-200 liters of water/acre.

6. Brown Spot (Helminthosporium oryzae)
Symptoms : The characteristic symptom

occurs on leaf as circular to oval dark brown,

purplish brown spots. A yellow halo is present

around spots. The disease also appears on the

coleoptile, leaf sheaths, panicle branches and

glumes. Black or dark brown spots appear on the

glumes and in severe cases the whole surface may

be coated with dark brown spores. The seeds

become shriveled and discoloured. This disease

usually occurs on light soils and neglected fields.
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Control Measures

¢ Treatthe seeds asindicated in blastdisease.

¢ Spray the crop with Mancozeb @600 g
dissolved in 150-200 liters of water per acre.

Repeatthe spray after 10 days, if necessary.
¢ Provide well balanced nutrients for the soil.
¢ Avoid water stress conditions.

7. Stem Rot(Sclerotium oryzae)

Symptoms : The first symptom appears as
small, black, irregular lesions on the outer leaf
sheath near the waterline which spread and
sheaths begin to rot. Numerous black round shining
bodies (Sclerotia) are formed on the affected
sheath and stems and also inside stems. The
plants lodge and put forth number of green
secondary tillers but the earheads produced are
chaffy.

Control Measures

& Before transplanting swarming crop debris in
water near the bunds of fields should be
collected and destroyed.

¢ Useofresistantvarieties.

¢ Avoidance of stagnant water and allowing the
soil to bake before irrigation.

¢ Apply balanced and judicious doses of
fertilizers.

¢ Keeping shallow water and early half of rice
crop and delaying drainage prior to harvest.

¢ Burning of stubbles or straw reduces the
inoculums in the field.

8. KhairaDisease

Symptoms : Affected plants are stunted in
growth. Chocolate dark brown or reddish brown
pigmentation occurs on surface of lower leaves
after 3-4 weeks of transplanting. The disease
appears in patches and under severe deficient
conditions the entire mass of leaves collapses. The
roots become brown and their growth retards
completely.

Control Measure
& Spray the crop with 1.0 kg of zinc sulphate and

4-5 kg of urea separately mixed in 200 liters of

water. Repeat the spray after 10 days intervals,

if necessary.
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