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INM - A Novel Approach for
Sustainable Soil Health
-N

1

S
Krishi Vigyan Kendra Damla, Yamunanagar
CCS Haryana Agricultural University, Hisar

Healthy soil is the foundation for proﬁtable,
productive and environmentally sound agricultural
systems. A healthy soil provides many functions that
support plant growth, including nutrient cycling,
biological control of plant pests and regulation of water
and air supply. Soil health is now showing signs of
fatigue due to intensive cultivation, over mining of
nutrients by crops with lesser replenishments through
organic and inorganic sources of plant nutrients. Not
only our soils are low in soil fertility but the inadequate
and imbalanced nutrient use and neglect of organic
manures is causing multi-nutrient deﬁciencies in crops.
This coupled with poor ﬁeld water management is the
major cause of low nutrient and water use efﬁciency that
enhances the cost of cultivation. The soils are now also
showing the deﬁciency of secondary nutrients like
sulphur and deﬁciency/toxicity of several m icronutrients. The current gap between annual drain of
nutrients from the soil and inputs from external sources
is 10 million tonnes, which is likely to grow further.
Therefore to conserve and improve soil fertility, the
concept of integrated nutrient management (INM)
system has to be adopted.
Integrated nutrient management is the combined
application of chemical fertilizers along with organic
resource materials like, organic manures, green manures,
bi-fertilizers and other organic decomposable materials for
crop production. In other words, integrated nutrient
management aimed to maintain the soil fertility and plant
nutrient supply to an optimum level for sustaining the
desired crop productivity through optimization of the
beneﬁts from all possible sources of plant nutrients in an
integrated manner. INM is ecologically, socially and
economically viable and environment friendly which can
be practiced by farmers to derive higher productivity with
simultaneously maintaining soil fertility. Integrated nutrient
management encourages the use of on-farm organics,
thus it saves on the cost of fertilizers for crop production.
Major components of integrated nutrient management
are :
i. Integration of soil fertility restoring crops like green
manures, legumes etc.
ii. Recycling of crop residues
iii. Use of organic manures like FYM, compost, vermicompost, biogas, slurry, poultry manure, biocompost, press mud cakes, phosphocompost
iv. Utilization of Bio fertilizers
v. Efﬁcient genotypes
vi. Balanced use of fertilizer and nutrients as per the
requirement and targeted yield.
INM mainly emphasizes the integrated use of all the
1
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essential nutrients from different sources like chemical
fertilizers, organic manures, green manures, biofertilizers, legume crops, locally available plant
resources in a balanced proportion for sustainable soil
health and productivity.
Fertilizers are very
important for sustaining and increasing food production.
The importance and dependence of fertilizer has been
increasing day by day because of the need to supply
large amount of nutrients in intensive cropping with high
production. The NP uses the ratio, is common in fertilizer
but the application of potassium, sulphur and other
micro-nutrient is often ignored. The utilization of
fertilizers nutrients vary from 30 to 50% by the crops in
case of Nitrogen, 15 to 20% in case of phosphorus and
5% in case of micronutrients. While organic and
biofertilizers are expected to bridge a part of this gap(10
million tons/year), efﬁcient use of fertilizers in narrowing
the nutrient supply gap also needs greater attention.
Enhancing nutrient use efﬁciency should, therefore, be a
prioritized area of research for restoration and
improvement of soil health and minimising the cost of
crop production. The management goal for a healthy
agricultural soil is to supply the nutrients needed for
optimal plant growth in the right quantity and at the right
time while minimizing nutrient losses to the surrounding
environment. The basic concept of INM is the
maintenance of soil fertility, sustainable agricultural
productivity and improving proﬁtability through judicious
and efﬁcient use of fertilizers.
Due to
intensive cultivation of soil and less organic manure
application, the soils are low in organic matter status. A
decrease in soil organic matter results in compact soil,
poor aeration and low inﬁltration and water holding
capacity and also low fertility status. The organic matter
status in soils can be improved and maintained by
constant addition of organic manures such as FYM.
compost, green manures, poultry manures, vermicompost, oil cakes, etc., Organic matter is good source
of macro and micro nutrients and moreover improves
physical, chemical and biological properties of soil.
There is need to integrate this manure sources
depending on their availability in different-different crops
and cropping system. The industrial by-products like
spent-wash from molasses, press-mud, etc. from sugar
industries and waste of other food processing industries
have good nutrient value. Other than that, the municipal
solid waste and sewage sludge are the important
nutrients sources which are available for the integration
with fertilizer inputs. These types of nutrients are bulky
and contain low nutrient. Hence, it has lost their relative
importance over time to time in the crop production.
Organic manures not only supply macro and
micronutrients but also help improving the physical,
chemical and biological properties of the soils. These
manures, besides supplying nutrients to the ﬁrst crop,
also leave substantial residual effect on succeeding
crops in the system. Soil organic matter is the key to
building and maintaining healthy soils because it has
such great positive inﬂuences on essentially all soil
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properties—helping to grow healthier plants.
Legumes increase the fertility of soil. It
maintains the soil health. It has a long standing history of
being soil health restorer and it is due to their availability to
obtain nitrogen from the Earth atmosphere in symbiosis
with rhizobia. When grown for grain or fodder in the
cropping, legumes could prove important component of
integrated nutrient management. It is grown as green
manure, forage or grain crop improved the productivity of
wheat-rice cropping system and also maintains the soil
fertility for the long time. Sunhemp and dhaincha are the
most important common green manure crops. Green
manuring with legumes enriches soil N due to ﬁxation of
atmospheric N. The decomposing green manure has a
solubilising effect on N, P, K and micro nutrients in the soil.
It also reduces leaching and gaseous losses of N.
Besides, green manuring also improves the physical,
chemical and biological properties of soil. About 25%
nutrient needs of Indian agriculture can be met by utilizing
various organic sources. Green manuring is the cheapest
locally available resource for building up soil fertility and
supplementing plant nutrients, especially N. Green
manures may be grown in situ by raising a legume such as
Sunhemp and dhaincha. Department of Agriculture and
Farmers' Welfare, Haryana provides dhaincha seed at
90% subsidy to the farmers to promote soil health.
Crop residues have many uses in
the agriculture but it may not be always available as an
component of integrated nutrient management. In areas
where mechanical harvesting is done, a large quantity of
crop residue is left on the ﬁeld and that residues can form a
part of nutrients supply in the agriculture ﬁeld. Large
amount of crop residue like potatoes, sugarcane and other
vegetables available with us which can be a nutrient for the
crop production. If we recycle this reduce back to ﬁeld, it
surely helps to build organic matter in the soil and it also
sustains crop yield level. Although cereal crop residues
are valuable cattle-feed, these could be used to
supplement the fertilizers wherever available in excess of
the local needs. Disposal of rice straw has emerged a
serious problem in combine-harvested areas where
farmers opt to burn the residues in situ, losing precious
nutrients on one hand and polluting environment on the
other. Recycling of these residues back to ﬁelds helps to
build stable organic matter in the soil, as also to sustain
crop yield levels. Stubbles left in the ﬁeld even in traditional
harvesting methods range from 0.5 to 1.5 t/ha in case of
different crops. When mechanical harvesting is done, this
amount is much greater. Stubbles of coarse cereals such
as sorghum, maize, pearlmillet, etc., which are difﬁcult to
decompose are normally collected and burnt during land
preparation causing signiﬁcant loss of plant nutrients.
There is need to evolve appropriate management
practices to make use of the stubbles, residues and other
on-farm and off-farm biomass Greenhouse gas (GHG)
emissions are also curtailed with the retention of residues
on soil surface. Estimated current potential of crop
residues is 500 Mt and rice and wheat straws account for
70% of crop residues generated in India. Crop residues
can contribute about 8.74 Mt of NPK. In combine
harvested paddy ﬁelds, residue management of paddy by
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sowing of wheat with Happy Seeder Machine has proved a
boon to Haryana farmers which needs further boost to
tackle the loss of organic matter and arrest air pollution.
Biofertilizer is also an important
component of integrated nutrient management. It plays
an important role in improving the soil fertility and
increase the crop productivity because it is capable to ﬁx
atmospheric Nitrogen, solubilize Phosphorus and it
decomposes the farm waste resulting in release of plant
nutrients. Rhizobium, Azosphirillium, Azotobacter etc.
are the biofertilizers which have the ability to ﬁx
atmospheric Nitrogen which increases the nitrogen
supply to the crops. Similarly Pseudomonas and Bacillus
species help to convert insoluble phosphorus into plant
in usable form and it then improve the phosphate
availability to the crops in the ﬁeld. Fungi like Vehicular
Arbuscular Mycorrhizae (VAM) increases the nutrient
uptake particularly that of phosphorus due to increase in
the contact of roots with the heavy soil volume. Biofertilizers have been recognized as important inputs in
INM system and they are apparently environmentally
friendly, low-cost and non-bulky agricultural inputs which
play a signiﬁcant role in plant nutrition.
Many ﬁndings have shown
that neither inorganic fertilizers nor organic sources
alone can result in sustainable productivity.
Furthermore, the price of inorganic fertilizers is
increasing and becoming unaffordable for resourcepoor smallholder farmers. The best practice for soil
fertility management is, therefore, a combination of both
inorganic and organic fertilizers, where the inorganic
fertilizer provides nutrients and the organic fertilizer
mainly increases soil organic matter and improves soil
structure and buffering capacity of the soil. The
combined application of inorganic and organic fertilizers,
usually termed integrated nutrient management, is
widely recognized as a way of increasing yield and/or
improving productivity of the soil sustainably. Several
researchers have demonstrated the beneﬁcial effect of
integrated nutrient management in mitigating the
deﬁciency of many secondary and micronutrients.
Integrated soil fertility management plays a critical
role in both short-term nutrient availability and longerterm maintenance of soil organic matter and
sustainability of crop productivity in most smallholder
farming systems. The results showed that the integrated
application of organic and inorganic fertilizers improve
productivity of crops as well as the fertility status of the
soil. Nevertheless, though INM is the preferred option in
replenishing soil fertility and enhancing productivity, but
it is not yet widely taken up by farmers. The reasons for
this are many, which include access or availability of
inputs, use of organic resources for other purposes in
place of soil fertility, nutrient balancing, collecting,
transporting and management of organic inputs and
economic returns of investments. There is a need,
therefore, for research and extension to sort out issues
of adoption and scaling up of the available options. For
sustainable crop production, integrated use of chemical
and organic fertilizer has proved to be highly beneﬁcial
and must be adopted to save soil for future.
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Production of Aloe-Vera Powder
through Spray Drying
-N

S
Department of Processing & Food Engineering
CCS Haryana Agricultural University, Hisar

The aloe-vera plant (Aloe Barbadensis Miller)
has been known and used for centuries for its health,
beauty, medicinal and skin care properties. It is found
only in warm, fertile regions where it is capable of
withstanding very long periods of drought. The aloe
plant consists of about 99% water with an average
pH of 4.5. The remaining solid material consists of 75
different ingredients including vitamins, minerals,
enzymes, anthraquinones or phenolic compounds,
lignin, saponins, sterols, polysaccharides and
salicylic acid.
Proper scientiﬁc investigations on aloe-vera
have gained more attention over the last decade
due to its well-known medicinal, pharmaceutical
and food properties. Present processing
techniques aims at producing best quality aloe
products but end aloe products contain very little or
virtually no active ingredients. Spray drying is one
such technique. It is a common practice in the food
and dairy industries to convert liquids into powders
to increase the shelf life. The unique features of
spray drying include a rapid drying cycle, a short
holding or retention of the product in the drying
chamber and a ﬁnal product which is ready for
packaging as it leaves the drier. Heat spoilage to
the product is relatively smaller due to short
exposure times. Reduction in water content
controls the biological and chemical forces thus
facilitating preservation. Drying not only prolongs
the period of storage but also minimizes packaging
requirements and reduces shipping weight.
The various processes involved in the
preparation of aloe-vera juice powder are as follows:
Freshly harvested,
sound, undamaged, mold free and matured aloevera leaves are manually selected for the preparation
of aloe-vera juice. Infested, bruised and shriveled
leaves are discarded. Selected aloe-vera leaves are
stored at 4°C in a refrigerator.
The aloe-vera leaves are washed
using fresh water to remove adhered dirt and soil
from the leaves.

Aloe-vera leaves are
dipped in distilled water for 2-3 hours for removing
aloin (a yellow sap present in higher concentrations
in aloe-vera leaves).
In ﬁlleting operation sides
of the aloe-vera leaves are cut and sap is extracted.
The ﬁlleting operation isto be completed within 36
hours of harvesting.
The aloe gel ﬁllets
are crushed and homogenized using a high speed
tissue crusher/roller at room temperature (25°C).
LTHT (Low temperature high
time) treatment (65°C for 15- 30 min) is given to the
homogenized aloe-vera juice obtained after
grinding operation to destroy the pathogens and to
increase the shelf life.
After pasteurization, the aloe-vera
juice is cooled to room temperature (25°C).
Polypropylene glycol (antioxidant) and charcoal
(decolorizer) are added to the cooled aloe-vera
juice.
The aloe-vera juice is ﬁltered using
ordinary ﬁlter paper to remove the desirable juice
from the undesirable components
Class-II
preservative sodium benzoate was used for the
preservation of aloe-vera juice.
A deﬁnite
concentration of maltodextrin (encapsulating
agent) is added to the ﬁltered aloe-vera juice which
is then fed to the spray drier (LSD-48 mini spray
dryer). Drying of incoming liquid feed is
accomplished by the atomization of the liquid feed
stream into droplets and their dispersion in a hot
gaseous phase. The dried particles are then
recovered in the form of powder by using a cyclone
separator provided in the spray drier.
The optimum results indicated that an
inlet air temperature of 150.9°C and maltodextrin
concentration of 5.7% at feed ﬂow rate of 25mg/min
will produce powder with the best properties. At
these optimum conditions, the properties like
powder recovery, moisture content, solubility,
porosity, dispersability, TSS, colour and wettability
are found to be 9.79%, 3.56%, 101.70 s, 65.82%,
85.03%, 24.31°Brix, 97.21 (L value) and 415 s
respectively.

The aloe-vera leaves are then cut into
pieces of size 2.5 to 3 cm.
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Sunflower Diseases and
their Management

S
S S
Department of Plant Pathology
CCS Haryana Agricultural University, Hisar
Sunﬂower is one of the most important oil seed
crop grown as major source of vegetable oil in the
world. In India it has gained popularity due to the
national priority of vegetable oil production.
Haryana farmers are growing this crop in
substantial area. To ensure good yield, the
management of diseases which are responsible for
heavy losses to this crop is necessary. The
diagnostic symptoms and management of major
diseases are given as under :
1
This disease is caused by a
fungus Alteraria helianthi. In the early stages of
disease development, there is formation of dark
brown to black, circular to oval spots. These spots are
surrounded by a necrotic zone with gray-white
necrotic centre marked with concentric sings. With
the growth of the plant such spots develop on middle
and upper leaves and later on elongated spots are
formed on petioles, stems and ﬂorets. Under high
humidity, these spots enlarge in size resulting in
blighting of leaves. Hot and moist weather during the
milk stage of the crop favour infection.
Spray mancozeb @ 0.25%
(500 gin 200 litre of water) at 10 days interval. First
spray should be given just after the appearance of
the disease symptom.
S
The plants may
remain healthy until the ﬂower heads are produced.
The symptoms may become visible on any part of
the head. The affected portion may show the
presence of white mycelial growth of the pathogen.
The head rot may be partial or complete. In rotted
heads black and hard sclerotia are formed. The
pathogen survives in the soil. The seeds of the crop
also get contaminated with the sclerotial bodies
which are of the same size and colour as sunﬂower
seeds. Cool weather and high moisture is
favourable for the development of the disease.
Spray mancozeb (0.25%) or
Benlate(0.1%) at the beginning of budding and at
early ﬂowering (green head) stage.
This disease is caused
by a fungus Rhizopus spp. Initially symptoms of
head rot appear as a brown, water soaked, irregular

spot on the back of the ripening heads, usually
adjacent to the ﬂower stalk. The spot enlarges and
become soft pulpy and get covered with superﬁcial
whitish mycelium. In severe cases the infection
reaches the ﬂower stalk and the head drops off.
Either there is no seed formation or the seeds
remain unﬁlled and bitter in taste. In most of the
cases, the head injury is necessary for infection.
The injury is caused by an insect (Helicoverpa
armigera).
Helicoverpa armigera which
causes head injury should be controlled by two
sprays of systemic insecticide. Spray the crop with
mancozeb (0.25%) at the completion of ﬂowering
stage.
The most common symptoms of
the disease under ﬁeld conditions is sudden wilting
of plants which usually appears after pollination.
Early symptoms are not visible on infected plants,
but the plants become weak showing early maturity
and become dry exhibiting black ashy
discolouration of the stem. It has been observed
that the fungus produces abundant sclerotia on the
surface and pith of the affected plants due to which
some portion of the stem becomes black in colour.
Flowers form affected plants do not attain full size
and yield few seeds. Sometimes the disease may
cause death of the plants even in seedling stage.
Moisture stress and high temperature increase the
disease incidence.
Seed treatment with Bavistin @
2g/kg seed or Thiram 4g/kg seed should be done
before sowing. Timely sowing helps in minimizing
the disease development.
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