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Response of Major Plant Nutrients
under Salt Affected Soils

= Seema, Rita Dahiya and Ram Prakash
Department of Soil Science
CCS Haryana Agricultural University, Hisar

Soil salinity and sodicity are the major land degradation
problems that inhibits crop yield.Itis a world-wide concern to manage
these salt affected soils as they are not restricted to arid and semi-arid
regions only, these can develop in humid, sub-humid and coastal
region. Common ions mostly present in higher concentrations in
these types of soils are sodium (Na’), calcium (Ca’), magnesium (Mg
), chloride (CI), carbonate (CO,”), bicarbonate (HCO®), etc. There
are several factors responsible for accumulation of saltin the soil
profile like rain, weathering of rocks, application of soil amendments
and soluble fertilizers, saline irrigation water, capillary rise of saline
ground water and seawater. Generally, there are two processes of
salinization i.e., primary and secondary salinization. In primary
salinization, salts generally originate from native soils through
weathering of rocks. Whereas, secondary salinization is a
consequence of anthropogenic activities such as poor quality water
irrigation without sufficient leaching of salt, thus increasing salt
concentration in the root zone.Salt affected soils normally occur in
arid and semi-arid regions where rainfall is insufficient to leach salts
fromthe root zone.

Plants present in the salt affected soil must absorb the essential
nutrients from diluted source with extra energy out of the highly
concentrated non-essential nutrients. In saline soil, high osmotic
stress usually limits crop and microbial growth, while under sodic soil
environment, ion toxicities and adverse pH may inhibit microbial
growth. Nutrient acquisition by plants can be disrupted by excessive
ions in a saline soil that might be due to competition between ions, or
by the decreased osmotic potential of the solution which reduces the
mass flow of mineral nutrients to the root. Insodic soils, high sodicity
restricts the absorption of plant nutrients in adequate amounts due to
poor aeration. The sustainability of agriculture is a matter of deep
concern due to widespread removal of nutrients in excess of their
application resulting in depletion of soil nutrient reserves.
Classification of salt affected soils

Salt affected soils are well-defined as the soils developed by the
accumulation high amount of soluble and exchangeable salts that
have been modified adversely for the plant growth and limits
crop yield. These are generally classified on the basis pH,
electrical conductivity of the saturated extract (ECe), pH and
exchangeable sodium percentage (ESP). Based on these properties,
salt-affected soils are classified as saline soil with ECe >4 dSm”, pH
< 8.5 and ESP < 15 with higher concentration of soluble salts; sodic
soils with ECe <4 dSm”, pH >8.5and ESP >15 having excessive
amount of Na at exchange site and soil solution. saline-sodic soil with
ECe >4dSm”, pH > 8.5 and ESP >15 having high soluble as well as
exchangeable Na.

Effect of salinity and sodicity on major plant nutrients
Nitrogen : Nitrogen (N) is the most important nutrient element for
plant growth and yield limiting nutrients in crop production under most

agro-ecological conditions and its efficient use is important for the
economic sustainability of cropping systems.There are mainly two
forms of soil N i.e., organic N (98%) and inorganic N (2%). Organic
form of N consists of hydrolyzable (mineralized to mineral N) and non-
hydrolyzable form (resistant to mineralization) while inorganic forms
are primarily ammonium (NH,") and nitrate (NO,) form.Rapid
decomposition of organic matter in salt affected soil leads to lower
organic carbon and increase N mineralization which makes soils poor
in total and available N.Rate of NO, uptake by crops is decreased
mainly due to antagonistic effect of CI and SO,” ions in these soils
and high leaching loss of NO, .

Excessive ammonia volatilisation and denitrification losses of N
are found under high soil sodicity or salinity resulting in poor crop
response to applied fertilisers. About 32-52% of applied N was lost
through NH, volatilization under sodic soils and the extent of
volatilization loss of NH, depends upon pH, calcium carbonate
content of the soil as well as alkalinity of floodwater.

Salt affected soils are considered to be deficient in N and crop

needs specific management practices to increase cumulative N
mineralization and check its losses. Crops grown under this condition
needs 20-25% higher dose of N than recommended one.Other than
the dose of N fertilizers, the method and time of fertilizer application
also influences NH,*N concentration in soils. Therefore, deep
placement of fertilizers rather than broadcasting is efficient in sodic
soils. Application of N fertilizer into three equal splits as basal, 3and 6
weeks after transplanting or sowing under sodic water irrigated soils
maximizes the yield of rice and wheat. Integrated use of organic and
inorganic sources enhances use efficiency of N fertilizers. Among
various organic amendments, green manures are most suitable one.
Besides, organic manures may also be useful in reclaiming sodic soil
when applied in proper dose.
Phosphorus : Availability and transformation of soil P greatly varied
from salt affected to normal soils as it is one of the limiting major
nutrient elements in most arid and semi-arid regions.Phosphate
availability is reduced in saline soils not only because of ionic strength
effects that reduce the activity of phosphate but also the phosphate
concentrations in soil solution are highly controlled by sorption
processes and by the low solubility of Ca-P minerals.

Under highly sodic environment, conversion of insoluble Ca-P into
soluble Na-P was lower because of high pH and low organic matter
content of these. In saline soils availability of P decreases due to
precipitation of applied P, higher retention of soluble P, antagonism due
to excess of Cl- and SO,”. Phosphorus is relatively immobile in saline
soils as increasing salinity level restricts root growth thatin turn, reduces
the root surface area of the crop in contact with soil P. Thus, the
availability of P is truly a function of plant root characteristics and the
antagonistic behaviour of excess Cl-on P absorption by roots.
Potassium : Potassium plays important role in osmoregulation,
enzyme activation and charge balance in plants. Thus, decrease in K
uptake by plant is detrimental for plant metabolism. In saline-sodic
and sodic soils, Na concentration present at a threshold level
decreases K uptake by plants because of similar physicochemical
properties and ionic size, Kand Na have the potential to compete with
one another for plant uptake under high Na concentration in soil.

(Contd... on page 32)
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Integrated Farming System (IFS)
Benefits and Constraints

= Rajender Kumar, J. N. Yadav and A. K. Deswal
Krishi Vigyan Kendra, Faridabad
CCS Haryana Agricultural University, Hisar

Indian economy is pre-dominantly rural and agricultural based.

But the reducing trend in average land holding size poses serious
challenge to the sustainability and profitability of farming. The
average land holding size has declined to 1.1 ha during 2010-11 from
2.281in 1970-71. If this trend continues then the average land holding
size in India would be 0.68 ha in 2020 and 0.32 in 2030 (Agriculture
Census, 2010). The livelihood of small farm holder families are of
major concern. Our past experiences has clearly evinced that the
income from cropping alone is hardly sufficient to sustain the small
farm holder livelihood. Hence, itis important to promote integration of
different farm enterprises in the existing socio-economic condition of
small land holder for additional employment and generating income
round the year. Under the gradual shrinkage of land holding, it is
important to integrate land based complementary enterprises on
small farms which requires less external inputs and space, optimum
resource utilization and give more returns. This kind of synergies and
complementarities between different farm enterprises form the basis
of the concept of Integrated Farming System (IFS).
What is Integrated Farming System (IFS) : It refers to agricultural
systems that integrate crop production and livestock rearing. IFS is
judicious combination of one or more enterprises with crop having
complimentary effect through effective recycling of waste and crop
residues and provides additional source of income to the farmer. The
activity in IFS is inter-dependent, inter- related and inter- linked
production system. The major components of any IFS are as under :

1. Crop may have sub-system like monocrops, mixed/intercrops,

multi-tier crops of cereals, pulses, oilseeds, fodder, vegetables

and flowers, etc.

Livestock component- buffaloes, cows, pig, sheep and goat, etc.

Tree component- fodder, timber, fuel and fruit trees.

Bird component—poultry and duckery, etc.

Other allied agricultural enterprises — mushroom cultivation,

apiculture, fishery, vermi-composting and biogas plant, etc.

Benefits of IFS :

1. Productivity : It provides an opportunity to increase economic
yield per unit area per unit time by virtue of intensification of crop
and allied enterprises.

2. Profitability : It provides an opportunity to make proper use of
the produce/waste material of one component to another
component at a minimal cost. Thus the cost of production is
reduced in the components and the profitability per rupee
invested is enhanced by eliminating the interference of middle
man in most of the inputs use. When we work out, net income
from the farm as a whole, the benefit-cost ratio increases.

3. Sustainability : Organic supplementation through effective
utilization of by-products of linked components is done thus
providing an opportunity to sustain the potentiality of production
base formuch longer time.

4. Balanced Food : In this system, different components of varied
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nature are linked to produce different sources of nutrition like

protein, carbohydrates, fats, minerals, vitamins, etc. from same

unit of area. It will provide an opportunity to solve the malnutrition
problem of farm family.

5. Regular income round the year : Interaction of different
enterprises viz., crop, livestock, mushroom, vegetables, etc.
provide small farm holder regularincome throughout the year.

6. Proper recycling of farm waste : IFS establishes its stability
due to effective recycling of produces/waste materials of any one
of the components as input to the other component linked in the
system.

7. Energy saving : By effective recycling technique, the organic
wastes available in the system can be utilized to generate biogas
thus energy crisis can minimized to some extent.

8. Value-addition : When the farm productionin IFSis increased to
commercial level where there is surplus production leading to
value-addition which ultimately leads to development of allied
agro-industries.

9. Employment generation : Combining crop with livestock
enterprises would increase the labour requirement significantly
would help in solving problem of unemployment to great extend.
Thus this system provide enough scope to employ family
members throughout the year.

10. Environmental safety : Waste materials in system are
effectively recycled by linking appropriate components, thus
minimize environmental pollution.

11. Solving fuel and timber crisis : By linking agro-forestry
component in system production of fuel and industrial wood can
be enhanced without any effect on crop production.

12. Risk bearing capacity : The risk bearing capacity of small and
marginal farmers increases as a result they can go for adoption
of any new technology available.

13. Increase input use efficiency : Inputs of different components
inany IFS model can be utilize efficiently and effectively and thus
increases input use efficiency.

Constraints encountered in adoption of different IFS's:

The Integrated Farming Systems with different enterprises
combinations, practiced by farmers, have some inherent constraints
and can reduce some constraints of farm family. The constraints in
adopting IFS are as under:

(a) Highinitial capital investmentis required.

b) Competition for resources.

Difficult to manage various enterprises in IFS simultaneously.

High skill is required.

Difficulty in carrying out different inter-cultural farm operations.

Long transition period in tree component.

) Effect of shade and defoliation of tree component on yield of field

crops.

(h) Difficultto market of diverse farm produce.

(I) LabourrequirementishighinIFS.

Thus, IFS helps in increasing farmer income, proper recycling of
farm waste, providing employment round the year, improves living
standard, create regular source of income, increase in farm
productivity, etc. By taking in consideration benefits of IFS farmers
should go IFS model which suits to his situation and financial
capacity. @
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Atam Nirbhar Bharat and Agriculture

= Dharmender Singh, P. K. Chahal and B.S.Ghanghas
Department of Extension Education
CCS Haryana Agricultural University, Hisar

Prime Minister Sh. Narendra Modi addressed the nation to
convey animportant message to 1.3 billion Indians on the 12th of May
2020, . With this, the Prime Minister gave the clarion call for the Atam
Nirbhar Bharat Abhiyan to make India a world player on multiple
fronts. Honorable Prime Minister, Sh. Narendra Modi, announced a
special economic package of Rs 20 lakh crore (equivalent to 10% of
India's GDP) with the aim of making the country independent against
the tough competition in the global supply chain and to help in
empowering the poor, labourers, migrants who have been adversely
affected by COVID-19. Farmers in India have been trapped for long in
a vicious cycle, and a deep sense of need for actual reform in the
sector has been felt. India has demonstrated how it rises up to
challenges and uncovers opportunities therein, as manifested in the
re-purposing of various automobile sector industries to collaborate in
the making of life-saving ventilators.

Thefive pillars of Atam Nirbhar Bharat :

Economy

Infrastructure

System

Vibrant Demography

Demand

Agriculture & Allied Sector : Agriculture is crucial for Indian
economic transformation. The transformation of traditional farming
model to advanced or modern farming techniques. But due to on-
going crises agriculture is in devastating state. To overcome this
condition, GOI announced the atam nirbhar package under Atam
Nirbhar Bharat Abhiyan. Agriculture is one of the important parts in
out of five pillars of this abhiyan.

Concessional Credit Boost to Farmers : Farmers will be provided
institutional credit facilities at concessional rates through Kisan Credit
Cards. This scheme will cover 2.5 crore farmers with concessional
credit worth two lakh crore rupees.

Agri-Infrastructure Fund : A fund of one lakh crore rupees will be
created for development of agriculture infrastructure projects at farm-
gate and aggregation points (such as cooperative societies and
Farmer Producer Organizations). Farm gate refers to the market
where buyers can buy products directly from the farmers.
Emergency Working Capital for Farmers : An additional fund of Rs
30,000 crore will be released as emergency working capital for
farmers. This fund will be disbursed through NABARD to Rural
Cooperative Banks (RCBs) and Regional Rural Banks (RRBs) for
meeting their crop loans requirements. This fund is expected to
benefit three crore small and marginal farmers. This is in addition to
the financial support of Rs 90,000 crore that will be provided by
NABARD to RCBs and RRBs to meet the crop loan demand this year.
Support to Fishermen : The Pradhan Mantri Matsya Sampada
Yojana (PMMSY) will be launched for integrated, sustainable and
inclusive development of marine and inland fisheries. Under this
scheme, Rs 11,000 crore will be spent on activities in Marine, Inland
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fisheries and Aquaculture and Rs 9,000 crore will be spent for

developing infrastructure (such as fishing harbours, cold chain,

markets).

Animal Husbandry : An animal husbandry infrastructure

development fund of Rs 15,000 crore will be set up, with the aim of

supporting private investment in dairy processing, value addition and
cattle feed infrastructure. Incentives will be given for establishing
plants for export of niche dairy products.

Employment : The government will approve plans worth Rs 6,000

crore under the Compensatory Afforestation Management and

Planning Authority (CAMPA) Funds under CAMPAwill be used for :

(i) Afforestation and plantation work, including in urban areas

(i) Artificial regeneration, assisted natural regeneration

(iii) Forestmanagement, soil and moisture conservation works

(iv) Forest protection, forest and wildlife related infrastructure
development and wildlife protection and management
Note that the CAMPA funds are currently used for protection of

forestand wildlife management.

Essential Commodities Act

» E.CAct, 1955 was enacted in days of scarcity.

> Need to enable better price realization for farmers by attracting
investments and making agriculture sector competitive.

> Agriculture food stuffs including cereals, edible oils, oilseeds,
pulses, onions and potato to be deregulated.

> Stock limit to be imposed under very exceptional circumstances
like national calamities, famine with surge in prices.

» No such stock limit shall apply to processors or value chain
participant, subject to their installed capacity or to any exporter
subject to the export demand.

Government willamend Essential Commodities Act.

Agriculture Marketing Reforms

» Farmers bound to sell agriculture produce only to licensees in

APMCs

» Suchrestriction of sale is not there for any industrial produce

» Resultsin hindrances in free flow of Agricultural produce

» Fragmentation of markets and supply chain

» Less price realization for farmers

Agriculture Produce Pricing and Quality Assurance

» Farmers lack an enforceable standard mechanism for
predictable prices of crops at the time of sowing.

> Private sector investment in provision of inputs and knowhow in
the agriculture sector hindered.

» Facilitative legal framework will be created to enable farmers for
engaging with processors, aggregators, large retailers,
exporters, etc. ina fair and transparent manner.

» Risk mitigation for farmers, assured returns and quality
standardization shall form integral part of the framework.

Top to Total

> Supply chains have been disrupted and farmers are not being
able to sell their produce in the markets.

> Distress sale and reduction of price of perishable fruits and
vegetables at the farm level needs to be prevented.

» Operation Greens will be extended from tomatoes, onion and
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potatoes (TOP) to all fruits and vegetables (TOTAL). Scheme
features will be as follows :
1. 50% subsidy on transportation from surplus to deficient
markets
2. 50% subsidy on storage, including cold storages
» Pilotfor 6 months —Will be expanded and extended
> Expected outcomes: Better price realization to farmers,
reduced wastages, affordability of products for
consumers. ®

(frompage 29)

Effects of Na on plant growth can be divided into two phases: one
is osmotic effects leading later to Na toxicity and other phase
determines the yield reduction. Under osmotic stress condition, plant
follows adaptive mechanism like expanded and deeper root systems
for higher plant uptake. Potassium deficiency is observed under high
soil-Na concentration. So, K fertilizer application is highly
recommended.

High concentration of soluble and exchangeable ions and low

organic matter in salt-affected soil depletes its fertility. Nutritional
disorders in plants are the result of competitive uptake, transport,
partitioning of major essential nutrients as affected by saline and
sodic environment. So, proper amendments along with nutrient
management practice are highly required to get reasonable crop
production and to maintain environmental sustainability.
Calcium : Calcium plays a significant role in cell division, maintenance
of membrane integrity, regulation of ion transport and selectivity as well
as cell wall enzyme activities. The uptake of Ca™ by crop plants is
influenced by the concentration of Ca” ions in soil solution, soil pH, ratio
of Ca”™ and crop species. The uptake of Ca” in salt affected soils is also
decreased due to ion interactions, precipitation and increase in ionic
strength. All these factors reduce the activity of Ca” in solution thereby
decreasing Ca” availability to plants. Maintaining an adequate supply of
Ca” in saline soil solution is an important factor in controlling the
severity of specific ion toxicity, particularly in crops which are
susceptible to sodium and chloride injury. ®
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