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FROM THE
CHAIRMAN'S DESK
Punjab being an agriculture-driven economy, impact on State’s farming community has been a significant
consideration behind most of the Government policies, schemes and incentives. With a contribution of
more than 30% to Gross State Domestic Product, agriculture and allied activities have become the major
stakeholders in the overall growth and development of the State, thus rightly receiving focused attention
from both Government and expert agencies alike. Speaking in this context, it is only natural that the
Central Government’s mandate of doubling farmers income comparatively holds more relevance and
urgency for Punjab. The first step in this direction is to ensure livelihood security among farmers.
 
Average operational land holding in Punjab stands at 3.62 hectare, as per Government data. Against the
national average of 1.08 hectare, it is the third largest in India; however, even then, insufficient for farmers
to earn a continuous flow of income. Due to increasing population, urbanization, and other related factors,
demand for land has outstripped supply, the impact of which in agriculture is that the small and marginal
farmers have no to less land to further expand their holding; thus, they aren’t able to reap economies of
scale and have sustainable farming operations. To add, at the end of this cycle, most of these farmers find
themselves putting more chemical fertilizers and pesticides than required, thus adversely affecting the land
and groundwater quality, thus further reducing productivity and incurring higher costs in its wake.
 
State Government has been actively pursuing integrated farming as a solution to these concerns. In 2017,
it gave nod to integrated horticulture-forestry models to boost diversification while at the same time
ensuring addition income to the farmers. Awareness workshops and capacity building initiatives for
integrated production, processing and marketing are also being undertaken to fill the skill/knowledge gap
for alignment of one farm/non-farm enterprise with another. State branches of Central bodies like
NABARD have also made strenuous efforts in this direction.
 
Livelihood Forum 2020 is aimed at furthering this agenda.  We are delighted to have received support from
Government departments and our partners for this initiative. The financial assistance as received from
Research and Development Fund of NABARD towards publication of this compendium is gratefully
appreciated.
 
Looking forward to more such collaborative efforts.
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As  the  first  edition,  Livelihood Forum 2020 adopts the case of        
fndoubling  farmers’  income  and ensuring livelihood security in         
fff  agriculture.  Being  organized  in collaboration with NABARD    
vvv  Punjab,  the  program  is expected to witness a gathering of     
nn     150+  progressive  farmers,  agri-allied industry (livestock,  
cr       processing etc), agri-equipment and technology providers
.  n      subject  matter  experts   from   academia  and  research        
.          institutes to  understand   the   benefits    of    Integrated        
.,         Farming  System  (IFS),  map  the  best  suited model for
. ,,     various  districts  of  the  State of Punjab and  support the  
.       farmers  in  adopting it. The program will also disseminate   
.      knowledge   on   judicious   use  of   inputs    on  farm  and
.     methods of ensuring overall farm health.
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Farming in India is characterized of
small, marginal and fragmented land
holdings, which are though efficient for
cultivating labour-intensive crop or
tending livestock, these are too small

of farmers in India are
dependent upon less than
two hectares of land

Though the situation in North India is comparatively better, the
issue of livelihood security still remains. For once, the land sizes
here are still not adequate and are prone to effects of increasing
cost of inputs, climate-induced uncertainties in output and market
inefficiencies. Then, there are concerns related to soil and water
poisoning, lack of strategic marketing and extension facilities,

Regional Focus: North | State Focus: Punjab
to be compatible with modern techniques/methods of crop production and more often, do not
generate     sufficient      household     income       for       farmers.

1 2 3

In this system,
waste of one
activity becomes
an input of another
enterprise; thus
reducing cost.

It also improves soil
health and productivity
improves. This
especially holds true in
case where artificial
fertilizers are replaced
with livestock waste.

With additional source
of income in form of
the allied enterprise,
not only is the
farmer’s livelihood
uplifted but the overall
socio-economic status
too improves.

Solution to these varied but inter-related
concerns lies in Integrated Farming
Systems (IFS). Referring to integrating
crop production with allied enterprises,
such as dairy, poultry, fisheries, agro-
forestry, goat-rearing, vermi-compositing
etc, IFS is an effective way of managing
natural resources in a manner that income
security is realized.

86%

FARMING IN INDIA

INTEGRATED FARMING SYSTEM
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BEST ADOPTABLE PRACTICES FOR VIABLE ALTERNATIVE INITIATIVE IN
AGRICULTURE

Mr. PPS Pangli, AFS
President, Borlaug Farmers' Association for South Asia;

Member, Global Farmers Network
ppspangli@gmail.com

The challenges of meeting the food security and
nutritional security of the country in a profitable
way for the farmer and in an environmentally
sustainable way are enormous. We have to get
ready to feed 150 crore population in the next ten
years, with the bottom of the pyramid requiring
food at affordable prices. Science helped our
country to achieve a breakthrough in crop yields
and ensure food security except in oil seeds.
Starting with High Yielding Varieties (HYV) of
Rice and Wheat fifty years back we passed
through hybridization and GenetiC Modification in
some crops to achieve this success. Our food
grains production quadrupled in last fifty years.
 
Secondary agriculture assumes prominence with
the announcement of the goal of doubling
farmers’ incomes. The term ‘secondary’ has a
bearing on climate change adaptation and its
mitigation, small farm viability and profitability,
food security, nutrition, sustainable utilisation of
natural resources, and optimal usage of produce
from primary agriculture and farm incomes. An
agricultural system with low inputs, high returns
and sustained growth while conserving
environment called Conservation agriculture (CA)
is the need of the hour. CA utilizes scientific
knowhow and technology to improve and
conserve input resources like soil health and
water to achieve economically and ecologically
sustainable agricultural production. Soil carbon
retention by minimal tilling and cover crops,
nutrient and weed management along with
diversified crop rotation are critical attributes of
CA with rice straw management is the present
issue.
 
Current approaches to agricultural nitrogen policy
do not take into account all the actors in the agri-
food chain. A narrow focus on farmer behaviour is
not only a challenge for policymakers but it also
omits a much broader range of actors across the
agri-food chain. By introducing the main actors
common across almost all agri-food chains and
the range of policy interventions that apply to
them, coupled with criteria to aid policymakers in

selecting where and how to intervene, this study
broadens the scope of policy opportunities for
countries suffering the impacts of excess
nitrogen.
 
Even as wheat varieties like HD2967 and HD3086
developed by the Indian Agricultural Research
Institute (IARI), continues to be popular among
farmers due to its high yield, they now have new
options of seed varieties like HD3226, WH1184
and DBW187 this rabi season and are hoping to
get better returns. Agriculture experts say that
though HD2967 has been a good choice due to a
good yield for the past several years, it will be
interesting to observe the performance of the new
varieties that have been released for sowing by
three institutions are PAU, WRI and HAU in North
West Plain Zone.
 
While the PMO wants to reduce the subsidy
burden, and ostensibly reduce the cost of
carryover stocks, the Commission for Costs and
Prices (CACP) is seeking a review of the open-
ended procurement policy under which the
marketable surpluses of wheat and rice farmers
bring to mandis, the government is committed to
buy at MSP. Seeking a restriction on procurement
by setting limits for purchase, the CACP is
suggesting that the private sector be allowed to
directly procure from farmers.
 
The last time the government amended the APMC
(Agricultural Produce Market Committee) Act in
2006 to allow private companies to buy directly
from farmers, it ended up turning the country into
the world’s biggest importer of wheat. Private
trade swung into action to make brisk purchases,
but didn’t disclose the quantity purchased and
hoarded the grain. As a result, there was a
shortfall in procurement at a time when there was
no visible drop in production.
 
On the issue of curtailing open-ended
procurement, what needs to be understood is that
even if the MSP does not entirely cover the cost
of cultivation, at least it provides an assured price. 
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the MSP does not entirely cover the cost of
cultivation, at least it provides an assured price.
For the farmers, an assured price as well as an
assured procurement is what protects them from
the tyranny of the markets. That is why the
farmers’ demand for raising the MSP and linking it
with the Swaminathan Commission’s
recommendations has been growing steadfast.
But for quite some time, the dominant economic
thinking is for dismantling the APMC-regulated
markets and doing away with the MSP. The World
Bank has been consistently demanding this, the
World Trade Organisation has been questioning
the need for public stockholding, and even
economic surveys as well as some mainline
economists have repeatedly pointed to how
administered prices are coming in the way of what
it calls as price discovery.
 
If there is one market intervention that ensures
price discovery, it is the MSP, if it is delivered
properly. In a country where only six per cent
farmers get the benefit of MSP, markets have
failed miserably to provide a better price to 94 per
cent of the remaining farmers and thereby help in
price discovery. The introduction of e-NAMs
(electronic national agricultural markets), too, has
failed to assure a higher price to farmers.
Although former Finance Minister Arun Jaitley had
acknowledged that e-NAMs are the first step
towards setting up spot markets, what is not being
answered is why in the US agriculture continues
to slide into deep crisis year after year despite
having the world’s largest commodity exchange at
Chicago, and another at New York? According to
the US Department of Agriculture, the growth in
real income for American farmers has been on the
decline since the 1960s.
 
Strengthening the procurement system is,
therefore, the answer. Instead of ascribing a
quota system (at the farmer or the district level)
for limiting wheat and paddy procurement, an
effective procurement system needs to be
evolved for alternate crops. For instance, if
Punjab’s share in total procurement of wheat has
to be reduced from the existing 37.1 per cent, an
equally robust procurement system for crops like
maize, millets, pulses and oilseeds have to be
first ensured. This also holds true for paddy,
which is blamed for the depleting groundwater.
Farmers do realise the need to diversify, but in
the absence of an assured price and
procurement, are not willing to make the shift.
Rightly so.  After  all,  volatility  of markets is what

hits farmers the most. Give farmers a viable
alternative, they would do the rest. But on the
other hand, any move to systematically dismantle
the food procurement system, based on the twin
strategies of assured price and an assured
market, which Dr MS Swaminathan had once
referred to as the two planks of a ‘famine
avoidance’ strategy, will have serious political
ramifications.

Lessons for Indian Farming
India can draw some lessons from some of the
best international practices followed by countries
such as China, Kenya and the US.  The heavy
premium subsidy programme insured started by
Government of China in 2007 led to an expansion
of insured farm area from 15 million hectares in
2007 to 115 million hectares in 2016, covering
69% of total sown area.  The premium subsidy
payable by the govt. increased from 50% to 80%
of the total premium amount.  The Kenyan
experience is significant due to its efficiency in
settlement of claims with 2-4 days.  It must be
noted that there is almost zero transaction cost in
either issuing the policy or in disbursement of
claims. This system of claim disbursement via
mobile technology is efficient because of timely
payout of claims and transparency in claims
assessment. 
 
Kilimo Salama (Safe Agriculture) is a weather
index based insurance product developed by
SFSA in 2009. They developed an application that
uses Safaricom mobile technology. M-pesa to
transfer money for claim payouts. Whenever there
is a deviation from normal rainfall resulting in
germination failure, the claim amount
automatically gets transferred into the accounts of
insured farmers. In the US the insured area is 300
million acres in 2015 has increased from 52% of
cropland in 1998 to 89% in 2015. the government
subsidy accounts for approximately 70% of the
total premium amount. Revenue insurance, which
protects farmers against fluctuations in price and
yield, has become the most popular insurance
product accounting for 85% of total premium.
 
The states like Punjab and Haryana must come
up with new policies in agriculture by energizing
the stagnant institutions like Markfed, HAFED,
Punjab Agro, Pun Grain, Pun Seed and Pun Sup
to handle and process alternative crops, oil seeds
and pulses. There is a big change to start onion
flakes industry in Northern India to give alternative
crop after harvesting of potato. .
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INTEGRATED FARMING SYSTEMS AT PAU, SINCE 2010
Dr. Sohan Singh Walia

Senior Agronomist, School of Organic Farming
Punjab Agricultural University (PAU), Ludhiana

waliass@pau.edu

Integrated Farming System (IFS) is a judicious
mix of two or more enterprises having minimum
competition and maximum complementarily to
increase environment friendly production, farm
income and family nutrition. IFS preservation of
bio-diversity and maximum recycling of farm-
residues by using recyclable output of one
enterprise as input for other enterprises and
thereby provides eco-system services. In Punjab,
crop + livestock (cow, buffalo etc) based farming
system is pre-dominant and 80% of farm
households practice it. Integrated farming
systems can comprise several modules such as
cropping systems, fruit orchards, dairy, goatery,
poultry, piggery, aquaculture, mushroom, apiary,
bio-gas, roof-top gardening, compost yards,
kitchen garden, boundary/bund plantation, and
processing and value addition of marketable
surplus products. These modules can be selected
by the farmers based on the resource availability
such as land, labour and capital for investment.
The system as a whole provides opportunity to
make use of the produce/waste material of one
component as input for another and thus reduce
cost of cultivation. In IFS, resources are allocated
by giving top priority for meeting the household
demand of food, fodder (round the year), feed,
fuel, fibre and fertilizer, followed by allocation for
commercial activities for providing regular income
to the household.
 
At PAU, Integrated Farming System model was
initiated in 2010 under “All India Coordinated
Research Project on Integrated Farming Systems
(ICAR)”. The study is being conducted on a 1.0 ha
model (10,000 sq m area) comprising crops-
horticulture- aquaculture- dairy- agroforestry
components. During 2018-19, kharif crops grown
in the 6400 sq m area included paddy, maize and
turmeric and in the Rabi and summer season
potato, berseem, wheat, gobhi sarson, onion,
pearlmillet and spring maize were grown. Around
1600 sq m area was utilized for horticulture
comprising guava and citrus plantation and the
inter row spacing of 1500 sq m area was utilized
for raising vegetable crops while 200 sq m, 1000
sq m  and   300  sq   m   was   meant   for   dairy, 

aquaculture and agro-forestry, respectively. In
addition, boundary plantations with cranberry
(Karounda) and Galgal was also done. The
integrated farming system generated employment
of 280 man days/ha. The total value of recycled
farm products was Rs 84,514/ha/annum
amounting to 29.6 % saving of recycled farm
products of input cost. The highest returns in the
study were contributed by dairy (Rs 2,82,944)
followed by field crops (Rs 1,17,523), horticulture
(Rs 37,137), aquaculture (Rs 20,500), boundary
plantation (Rs 13,050), kitchen gardening (Rs
5,750), and agro-forestry (Rs 2,923). Hence, the
1.0 ha model developed for marginal and small
farmers gave gross returns of Rs 7,74,229/ha,
costs incurred were Rs 2,94,402/ha and net
returns by deducting all variable costs were Rs
4,79,827/ha which were far higher than the
prevailing rice- wheat cropping system.
 
Integrated Farming System was adopted by 36
farmers in Amritsar during last 4-years under the
above project. Presently, another 36 farmers have
been added in Patiala district. These farmers will
serve to demonstrate this technology to others. 
The shift to IFS has resulted in enhancing the
income of these farmers on an average from Rs
1,40,000/- to Rs 1,90,000/- per year besides
providing better nutrition to the farmers’ family.
Off-farm subsidiary occupations like bee-keeping
and mushroom production can add substantially
to the farmers’ income and large number of
farmers has been trained in these occupations
making Punjab a leading producer of honey as
well as mushroom.  Further, home scale food
processing provides another value addition and
income enhancing opportunity.  PAU has
developed large number of technologies/
standardized recipes for agripreneurs and self
help groups (SHGs). The two food industry
business incubators (Ludhiana and Bathinda)
provide training, handholding and pilot production
facilities while the Skill Development Centre
provides training in various agriculture related
enterprises.  Diversified agriculture value addition
and entrepreneurial skill have emerged as key
components of improved farmer livelihoods. .



INTEGRATED FARMING SYSTEM IN LIVESTOCK SECTOR
Dr. JPS Gill and Dr. Inderpreet Kaur Guru

Angad Dev Veterinary and Animal Sciences University
(GADVASU), Ludhiana

jpsinghgill@gadvasu.in ;  preetkullar@gmail.com

Punjab is primarily an agricultural state, where the
main stay of the rural masses is agriculture and
allied enterprises including livestock sector. While
contribution of crop GDP is on the decrease, the
percentage share of livestock GDP in agricultural
GDP is continuously increasing and has reached
37.65 per cent in 2017-18 from 29.60 per cent in
2000-01.The GDP from livestock and fisheries
sectors is increasing at the rate of 5.71 per cent
and 6.74 per cent per annum, respectively in the
present decade. Punjab has 39.99 lakh buffaloes
and 25.32 lakh cattle (21.06 lakh cross bred and
4.26 lakh indigenous). Buffalo and cattle
population has declined by 35.20 per cent and
4.05 per cent, respectively during the period from
1997 to 2019.  Apparently, unwanted and low
producers and males are moving out of the
production system. The number of indigenous
cattle is declining continuously and that of cross-
bred is increasing and has reached 83.17 per cent
in the year 2019.
 
Growth in milk production was mainly due to
increase in livestock numbers, up to 1997. Since
1997, there has been decline in numbers but the
milk production is going up. It rose from 7.77
million tonnes in 2000-01 to 12.60 million tonnes
in 2018-19 at an annual growth rate of 3.45 per
cent. Punjab is producing 6.71 per cent milk of
India with only 2.16 per cent dairy animals and
stands first in terms of per capita milk availability
(1181 gm/day vs 394 gm/day) in the country.
Besides dairying; goat, pig and fish farming are
also remunerative subsidiary enterprises and are
being adopted by the farmers. In Punjab, during
the period 2003 to 2019, the goat population has
increased by 25.18 per cent (from 2.78 lakh to
3.48 lakh), of pigs by 79.31 per cent (0.29 lakh to
0.52 lakh). Goat and pig farming are having
enough potential for meat production providing
good source of income and employment. In
Punjab, around 70 per cent of total fish production
is contributed by aquaculture sector and 30 per
cent by capture sector. Fish production in the
state was 1.22 lakh tonnes during 2017-18, which
increased from 0.52 lakh tonnes during 2000-01
at an annual growth rate of 7.92 per cent. Fish 

farming is also a good alternative for generating
income and employment in salt affected water
logged areas of South-Western Punjab.
 
Dairying has emerged as a major allied enterprise
for supplementing the income of marginal and
small farmers in all the zones of Punjab. Similarly,
other livestock enterprises like goat, pig and fish
farming are remunerative enterprises providing
good source of income and employment
compared to mono-culture of wheat-paddy crop
rotation. There is immense potential to further
exploit the contribution of dairy, piggery, goat
farming and fisheries sector in the state. In
Punjab, integration of livestock with the crop
production provides a viable opportunity for much
needed diversification of agriculture. The adoption
of multiple farm enterprises in an integrated
manner can ensure a substantial income
generation to sustain the livelihood of farmers
over the income from self-standing enterprises.
The focus of present government is on doubling
farmers’ income by 2022. Only livestock
component would provide the facilitating inputs to
enhance the income of farm families within a
short period of five years in a synergistic mode. In
integrated crop-livestock farming systems, the
waste products of one component serve as a
resource for the other. For example, manure is
used to enrich the soil and enhance crop
production; crop residues and by-products feed
the animals, supplementing often inadequate feed
supplies, thus contributing to improved animal
nutrition and productivity.
 
The livestock enterprises are profitable allied
enterprises providing good returns and can be
adopted along with crops for curtailing the cost of
cultivation of crop farming through usage of
animal waste as manure for enriching the soil with
essential nutrients. In return, fodder grown in the
fields and wheat straw produced can be used for
feeding the dairy animals, hence saving the cost
of purchased fodder. Waste material (dung and
droppings) from the animals can be used for
fertilizing the fish pond resulting in saving of Rs
2500-3000 per acre and the waste/surplus water 
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from fish pond, which is rich in nutrients, can be
used for irrigating the field crops, hence cutting
down the cost of fertilization of crops to the extent
of Rs1000-2000 per acre.
 
An examination of the enterprise wise labour
employment of various livestock based integrated
models revealed that livestock enterprises are
providing higher employment as compared to crop
farming as these enterprises are labour intensive.
Hence, the size of livestock enterprises should be
enhanced in an integrated way to the extent
possible so as to further increase their
contribution in farm incomes, generating more
employment and hence enhancing the overall
income level of the farmers in the state.
 
There is need of creating awareness among the
farmers regarding the importance of livestock
based integrated models in improving income and
employment levels and safeguarding the
environment with efficient utilization of crop
residues and animal waste.Labour expenditure is
the important component of variable cost. For
curtailing the labour expenditure, the surplus
family labour should be utilized to the extent .

possible. All these efforts will help in cutting down
cost of production and hence enhancing the
profitability from integrated farming. 
 
Feed cost is major component of the variable
cost. The main constituent of feed is maize grain.
Hence, the farmers should grow maize at their
own farms and prepare the feed at their farm so
as to reduce the feed cost and ensure the quality
feed. There is need to make more efforts for
effective extension so that the farmers may be
able to have the latest know how regarding
production practices, record keeping and other
management practices for improving the
productivity from crops and livestock enterprises
in integrated farms. Adequate and subsidized
credit facilities should be provided to start and
scale up livestock enterprises along with crops.
Suitable subsidies should also be provided so as
to encourage the farmers to adopt more and more
livestock  enterprises  in  combination  with crops.
In  nutshell,  the  livestock  based integrated
farming, on account of its benefits in generating
more income and employment in eco-friendly
way, need to be promoted through various policy
initiatives.

Table 1: Net profit from various enterprises in livestock based integrated models in Punjab, 2018-19



MARKETING & EXTENSION IN AGRICULTURE
Dr. HS Dhaliwal & Dr. Harmeet Kaur

Punjab Agricultural Marketing and Extension Training
Institute (PAMETI), Ludhiana

drhsdhaliwal_pau@yahoo.com

Punjab is bread basket of India because with only
1.5% of India’s cultivable land, it is producing 20%
of India’s wheat and 12% of India’s rice. Farmers
grow these crops because of assured market or
MSP support by the Central Government.
However, this has led to monoculture of rice &
wheat creating many inherent problems like water
depletion, increase in air pollution and chemical
poisoning of soil etc. In addition to these, there is
shrinkage of farm income and profits. As the cost
of Inputs is increasing at a higher rate and output
price is increasing at a lesser rate. This has led to
increase in indebtedness and distress of the
farmers. 
 
To improve the real income of farmers, there is
one option to shift towards Integrated Farming
system (IFS). It helps in recycling of farm wastes
as waste of one enterprise becomes input for
other enterprise. This helps to reduce pollution
and increase income by combining different types
of farming. This decreases cost of cultivation.
Intensification of crops/ enterprises maximizes
income in relation to area, time and efforts. Soil
remains fertile for a long time due to the correct
use of bio wastes. IFS ensures influx of income
throughout the year.
 
Diversification also seems to be a solution to
tackle the problem created by monoculture.
However, diversification leads to problem of
finding market for alternative crops/ enterprises.
Therefore, in the present time, new emerging
formats of markets have to be explored by the
farmers themselves. These include:

is that cost of production can be reduced by
procuring all necessary inputs in bulk at
wholesale prices and reducing marketing cost
because of aggregation of produce and also the
bulk transport cost reduces. Aggregation of
marketable surplus of all the member farmers
gives them bargaining power and they can realize
higher price for their produce. This increases net
income of the producer. Producing on large scale
helps to achieve economies of scale also.
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Farmer Producer Organizations (FPOs)

FPOs are farmers' groups/collectives, with
membership mainly comprising small/marginal
farmers (around 70 to 80%). The main advantage 

Contract Farming
It is a contract between farmer and the
contracting agency/buyer where both of them
agree on quantity, quality, price of commodity,
place of transaction and timing of transaction and
payment. Farmers have the benefit of farm
advisory during the production and assured sale
of the final produce etc.

Road Side Display (RSD)
It is a service provided to the consumer in which
farmer sells fresh and processed farm products
directly to consumers by displaying the same on
the farm adjoining the highway. It can be a strong
entrepreneurial platform in rural areas of Punjab.
It can provide a solution for the marketing of
alternative crops which are perishable and
voluminous. The concept of RSD will help in
bringing about diversification from monoculture of
Rice Wheat cropping system to high value crops.

Apni Mandis/ Kisan Bazaar
These provide a venue for farmers to sell their
produce directly to  he consumer by eliminating
the middle men. They get a better price for
produce and improve their profitability. Previously
it was known as Apni mandi or farmers' market
now it is operating under the name of Kisan
Bazaar by ATMA. Kisan Bazzar is held on specific
days at specific place in open.



Market Led Extension
It is imperative to educate the farmers about
the knowledge of all such above mentioned
agricultural marketing systems so that
farmers can become a producer cum seller
not only in the domestic/smaller markets but
also in wider markets. All this comes under
the perview of market led extension.

1 3KNOWLEDGE QUOTIENT

eNAM
National Agriculture Market or eNAM is an online
trading platform for agricultural commodities in
India to create a unified national market for
agricultural commodities. eNAM helps the farmers
to realize higher prices and facilitates smooth
marketing of farmers' produce.

Digital/ Internet Marketing
It is marketing of agriculture produce using
electronic or digital technologies like internet,
computers, mobile applications, databases etc.
The power of social media is also harnessed for
marketing of Agriculture produce.

ATMA Huts
These are the establishment set up on
Government offices or at public place where the
farmers stock their produce and sell it directly to
the consumers. There sales are realized through
the year.

.



FROM AMIDST THE STARS TO TINY GRAINS OF SOIL: REMOTE SENSING FOR
SOIL INFORMATICS WITH EYES IN SPACE AND VISION OF FUTURE

Dr. Reet Kamal Tiwari and Akshar Tripathi
Department of Civil Engineering

Indian Institute of Technology (IIT) Ropar

Ever since its inception, Remote Sensing has
eased human efforts of surveying and mapping.
Beyond surveying, in this era of cyber savvy
necessity, Remote Sensing has proved to be an
effective, reliable and robust tool which has
revolutionized varied domains of study from
Geography to Engineering and Technology. One
such domain is the field of agriculture and soil
studies. Soil study or analysis has long been
conducted in-situ with the help of field equipment
and many a times ex-situ with help of sample
analysis in labs. Earliest uses of Remote Sensing
for soil health studies were done using optical
remote sensing using Panchromatic (Single band)
and Multispectral Remotely sensed images from
aerial and space borne platforms. These studies
were however, had their main thrust on precision
agriculture. Therefore for a gap of time, dedicated
soil health studies found paucity of material. 
 
Later as the technology grew, and many new
forms of remote sensing such as Thermal,
Hyperspectral and Microwave (SAR- Synthetic
Aperture RADAR) remote sensing came up.
These imaging methods used different region(s)
of the Electromagnetic Spectra and proved more
informative than their predecessors.
 
Thermal remote sensing proved highly beneficial
for water logging, soil erosion and soil texture
studies since all these parameters have different
thermal signatures. Hyperspectral remote sensing
proved highly beneficial for soil mineral content
and salinity information studies. Microwave
remote sensing being an active remote sensing
technique wherein the sensors have their own
illumination were used to further quantify soil
related research. Microwave or SAR remote
sensing has an all-weather, and a better temporal 
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resolution with 24×7 data availability. Being an
active sensor, it emits Electromagnetic Radiation
in microwave region (wavelength 1mm-1m) which
interacts with the soil particles and is received
back as backscattered signal by the same sensor
in bi-static mode. This gives microwave remote
sensing added advantages of numerous
modelling approaches since signals are highly
sensitive to soil moisture, texture and salinity.
 
At the Geomatics lab of Department of Civil
Engineering, IIT Ropar we are engaged in
research to use microwave remote sensing for
soil health studies. Using different soil parameters
collected from field using field instruments we
have been able to successfully correlate the soil
health parameters as mentioned above with the
SAR signals of satellite. This was developed into
various regression models which gave more than
90% predictive accuracy once validated again
with field data. 
 
Later it is proposed to use these satellite bound
and on-ground parameters into modelling for crop
yield prediction and estimation. Since soil health
affects crop health which in turn
affects crop yield, such an approach was long
needed for which could be formulated into an app
based platform that could give such results about
soil in real-time. Not only will it give a pre alarm
for deteriorating soil health to farmers but also
help them plan their irrigation and soil dressing
cycles.
 
We strongly believe that this would be able to
contribute to societal and nation building and
ensure food security for all, and if not at least
contribute to food security for all through our
research. .



Agriculture is the primary source of livelihood for
about 58 per cent of India’s population. Gross
Value Added by agriculture, forestry and fishing is
estimated at Rs 18.55 lakh crore (US$ 265.51
billion) in FY19(PE).
 
During 2018-19* crop year, food grain production
is estimated at record 283.37 million tonnes. In
2019-20, Government of India is targeting
foodgrain production of 291.1 million tonnes. Milk
production was estimated at 176.3 million tonnes
during FY18, while meat production was 7.4
million tonnes. As of August 2019, total area sown
with kharif crops in India reached 92.6 million
hectares. India is the second largest fruit producer
in the world. Production of horticulture crops is
estimated at record 313.9 million metric tonne
(MMT) in 2018-19 as per third advance estimates.
Total agricultural exports from India grew at a
CAGR of 16.45 per cent over FY10-18 to reach
US$ 38.21 billion in FY18. In FY19, agriculture
exports were US$ 38.54 billion. India is also the
largest producer, consumer and exporter of
spices and spice products.
 
 

STRENGTHENING AGRICULTURE WITH BANKING SUPPORT IN INDIA
Mr. Harman Gupta

Senior Manager, Oriental Bank of Commerce (Panchkula)
harmangupta@hotmail.com
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Introduction & Market Size

Road Ahead
India aims to achieve the ambitious goal of
doubling farm income by 2022. The agriculture
sector in India is expected to generate better
momentum in the next few years due to increased
investments in agricultural infrastructure such as
irrigation facilities, warehousing and cold storage.
Furthermore, the growing use of genetically
modified crops will likely improve the yield for
Indian farmers. India is expected to be self-
sufficient in pulses in the coming few years due to
concerted efforts of scientists to get early-
maturing varieties of pulses and the increase in
minimum support price.
 
While we speak of such developments, current
and to-be, it is imperative to not forget the role of
banking and financial institutions in India’s journey
to agricultural excellence. One of the basic
objectives with which the commercial banks are
established is to provide banking facili ties to rural
areas. The Rural Credit Survey Committee
envisaged a dominant part for the commercial 

Expansion of Rural Branches
Loans and advances to co-operative banks
Loans and advances to co-operative marketing
and processing societies
Financial assistance to Central Land
Development Banks
Small Farmers Scheme
Farm Graduates Schemes
Agricultural Development Branches
Village Adoption Scheme and Service Area
Approach
Sponsoring Regional Rural Banks
Ware Housing Finance

Support Options for Farming Community and
Agriculturalists
To give special focus to agriculture lending Bank
has also appointed agri specialists in various
disciplines to handle projects/ guide farmers in their
agri ventures. Advances are given to borrowers for
very small activities covering poorest of the poor to
hitech activities involving large fund outlays.
 
Oriental Bank of Commerce provides the KISAN
Credit card – Oriental Green Card to qualified
farmers for the purpose of meeting their working
capital needs and crop production requirements
concerning all farm activities , consumption needs
,equipment repairs etc. via the credit card. The
Bank also offers term loan against the card to meet
their investment needs. The Oriental Green Card is
given to farmers, cultivators and artisans who are
engaged in farm and non farm activities.

Other Facilities
Advance against warehouse Receipts to
Farmers 
Purchase of land for agriculture purposes
Scheme for Financing Working Capital
Requirement of Cold Storage
Scheme for Financing Timber Merchants and
saw Mills
Financing Two /Three Wheelers to farmers
Model Scheme for Financing Coconut Farming.

banks in rural finance. The Commercial Banks
provides agricultural and rural finance in the follow- 
ing ways:

.



Indian Society of Agribusiness Professionals
(ISAP) which is a non-government, non-profit
organisation working since 2001 for the
empowerment of rural India through sustainable
farm and non-farm livelihood development
initiated the Integrated Farming System project in
2014 with donor support in three districts of
Rajasthan, with the objective of promoting IFS for
improving soil health, resource productivity, and
positively impacting the income and livelihoods of
farmers in Rajasthan. The Project was initiated in
Rajasthan, following the demonstrated success of
a similar project in Karnataka. This project was
implemented in Bidar, Gulbarga, and Raichur
Districts of North Karnataka and covered 6000
farmers as direct beneficiaries. Project adopted
the Integrated Farming Systems (IFS) approach
as its core strategy. The IFS is an integrated
approach that looks at an all-inclusive and
sustainable development pattern for not only the 

target farmers but also within the target
geographies. Project aimed to identify issues
related to crop & animal husbandry, resource
conservation, value addition & marketing, women
empowerment, etc. and design relevant solutions
for the same. The project objectives were met
through the participation and the direct
involvement of 9600 farmers on the ground. The
project started in 2014 and is being implemented
in six blocks distributed across three districts of
Rajasthan. The project locations were Anta &
Kishanganj in Baran district, Hindoli & Nainwa in
Bundi district, and Bonli & Khandar in Sawai
Madhopur district. This chapter documents the
heart warming stories of transformation and
growth of select project beneficiaries who have
something to say about the project. It serves as a
small window for showcasing the quantitative and
qualitative impact created by the IFS project
interventions.

“Under the IFS Project of ISAP, I got a farm pond
constructed on my farm. Hitherto, this area had been a
wasteland and was completely non-irrigated. But the
construction of this farm pond has facilitated irrigation during
both the seasons. Water scarcity is a big issue in this area
and there aren’t many sources of water conservation. I dug
a bore well at the farm a few years ago but the water it
pumped out would turn out to be hard and harm the soil.
This pond, on the other hand, harvests rainwater, which is
supremely good for the crops. I don’t have to worry as much
about drought anymore. The farm pond irrigates an
additional 8 bighas of land now, this land was totally fallow
until now and not at all productive. Since the construction of
the farm pond, I have dared to venture into crops like wheat,
which requires more water. In addition to that I grow saunf
(fenugreek) and mustard as well. The irrigation from the
farm pond has increased my total production by 56 quintals
and I am able to earn an additional Rs. 2,24,000 per year."

EMPOWERING RURAL RAJASTHAN WITH INTEGRATED FARMING: PROJECT
BY INDIAN SOCIETY OF AGRIBUSINESS PROFESSIONALS (ISAP)

Dr. Dinesh Chauhan
Director, Indigram Group

dinesh.chauhan@indigram.in

Chhail Bihari Rawasa
Bonli (Rajasthan)

EXCERPT 1: INTEGRATED WATER MANAGEMENT
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ISAP gave me new improved seed varieties, and also trained me in better
seed production. Earlier I’d be able to grow about 5 quintals of mustard
per bigha, which has now increased to 10 quintals. I started growing
guava fruit at the company’s behest. It is expected to give great profits
upon harvest! Now I also grow chillies, which I never did before.  Apart
from it, the vermi compost manure provided under the project is excellent,
as opposed to Urea and DAP, which are  both expensive and harmful.
Now I use only this organic manure. It has caused the production capacity
to grow exceedingly. Another thing with the chemical fertilizers was that it
was making the children more prone to diseases. That threat too has been
assuaged now.  The project encouraged me into another unexplored
territory, that of goat-keeping. I received three (two females +one male)
goats from them. What we do is that we keep the females and rear them,
while we sell the males off. One young male goat sells for Rs. 2,000- 
2,500 and the grown ones for Rs. 10,000-15,000. Goat milk is extremely
nutritious for the children. Earlier we used to feed buffalo milk to the
children, but then the doctor told us to substitute it with goat milk instead,
as it is better for their health. 
 
I have discovered a new found confidence in myself, which has motivated
me and my family to start a tea stall as well as a pan stall to augment the
family income. My brothers and I take turns working the stalls and our
wives work too. Among the many trainings provided under the project, I
was most intrigued by bee-keeping, which I plan on starting soon. .

Nadan Singh Gujar
Bonli (Rajasthan)

EXCERPT 2: CROP PRODUCTION-VERMICOMPOSTING-ANIMAL HUSBANDRY
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Mahadevappa Nagure is an educated farmer from Chatnalli, Bidar who holds a diploma in
sericulture. He holds a total of 20 acres of land and uses it for all kinds of purposes. He
grows crops in one part, practices horticulture in another and keeps another third part for
rearing livestock. He has a jaggery making unit as well as a farm pond. From all these
activities he earned a yearly income of Rs. 6-7 lakhs. One could say that he was an affluent
farmer who could’ve been content with his share in life. But Mahadevappa still felt a dearth of
knowledge in his farming practices and wanted to learn more. He felt there was something
missing. “I was stuck. I feel like as a farmer, serving agriculture is our biggest duty and
pursuit which I was not able to fully serve”, he says ruefully.
 
It was in the year 2013 that Mahadevappa found himself in contact with ISAP’s team co-
ordinators, and it’s as if a new gate had been opened for him. “Under the IFS Project, I
learned of so many things I could do differently that would help augment my farming
practices. The integrated farming approach taught me a beautiful cycle that facilitates a
convergence of resources. That means that I could use outputs from one activity as input
from another. For instance, I could use my animal and crop waste as organic fertiliser and
manure”, explains Mahadevappa. “There have been some unfavourable climatic changes in
our region, due to which an emphasis on multitasking along with regular farming activities is
laid during the IFS training.” His efforts and capabilities singled him out to be a role model for
other farmers of his region. His abilities were channelized to make him even more efficient
and adept at his work. “The ISAP team supported me immensely, so much that they installed
a biodigester and a bio-gas plant on my farm. They cost a total of Rs. 43,625. By installing a
biogas plant I am able to generate light for my house, farm and cow-shade. I use the
methane gas produced from the biogas plant as fuel to use as cooking gas. The residue of
the biodigester is used as organic fertilizer (manure) in the farm. It has brought so much
efficiency to my traditional farming practices”, he rejoices.
 
In 2014, the ISAP team also helped him build eight vermi-compost units worth Rs. 28,000.
He says, “From the vermi-compost unit I am able to produce more organic fertilizer and
manure, which I’m able to sell and also use in my own farm. I am able to earn Rs. 1 lac from
the vermicompost unit alone.” Mahadevappa’s efforts have become more fruitful as an IFS
farmer. He is now a wealthy farmer engaged in multitasking, such as selling pulses and fruits
from his farm, selling milk of buffaloes, cows and goats, selling poultry eggs and birds, selling
matured goats, selling jaggery, etc. His annual income is Rs. 8–10 lakhs. “With the help of
  and ISAP’s interventions, I have become a more efficient farmer”, he recognises. His efforts
and sincerity have made him a role model for other farmers and he is giving back to the
community by guiding 200 farmers about the crops they should grow, soil and its fertility, etc.
This has generated an enormous ripple effect in the region.
 
These days Mahadevappa is concentrating on making organic medicines and herbal
supplements. All his products are ready for launch as he awaits the inauguration day with the
excitement of a child. Thus, Mahadevappa has set an example of a holistic farming practice
and has become an established farmer by bringing IFS into his life and that of others.
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Mahadevappa Nagure
Chatnalli, Bidar (Karnataka)

LESSONS FROM KARNATAKA



Gurpreet Singh Shergill is a diversified farmer,
known as Phoolon Ka Badshah across India.
Born and brought up in the Patiala district of
Punjab at Village Majhal Khurd, Mr. Shergill
holds a Mechanical Engineering diploma and is a
farmer by profession. He is awarded a number of
prestigious National Awards for his innovations
and hard work in the field of horticulture by
honourable Prime Minister and Government of
Punjab. He has received a Chief Minister Award
by Punjab Agricultural University (PAU),
Ludhiana, and a Fellow Farmer Award by Indian
Agricultural Research Institute (IARI), New Delhi.
Gurpreet is also a member of the National
Advisory Panel, IARI, and Extension Council of
PAU. In 1996, he started practicing flower
cultivation with Marigold in 1-acre land, and then
with Rose, Gladiolus, Gulzafri, and many other
flower varieties.
 
 

Gurpreet, from a very young age, had an urge to do something in agriculture and didn’t want to follow the
monoculture of growing Wheat and Paddy. His interest was more into exploring possibilities of
diversification in agriculture. He designed and manufactured his own Gladiolus Bulb Grading Machine in
Rs 50,000 only, which has a market price of Rs 40 lacks approx., and was only used by exporters.
During his journey, he faced many problems like crop loss due to excessive fog in winters, lack of cold
chain, inadequate marketing and transport facilities, and more. He even thought of quitting floriculture at
one point in time. But then, his father, Mr. Baldev Singh Shergill, supported him, saying, “Failure is the
Key to Success.”  In 2009, he started the processing of flowers with his first product as Rose Water, and
then in 2013, he introduced a new product- Rose Sharbat, and started self-marketing at Kisan Melas with
his brother, Karamjit Singh Shergill. Consumers relished his product, and sales started to surge.
Thereafter, he launched many new products under his brand name- “Shergill Farm Fresh,” like Aloe Vera
juice, Amla Juice, Rosewater, sugar-free Rose Afza, etc. Mr. Shergill’s story made headlines in many
National Newspapers and T.V. channels. He has adopted diversified farming in his 36 acres of farm,
which includes flower cultivation, Polyhouse for vegetables and flowers, fish farm, vermicomposting unit,
and processing & packaging unit. Various agriculture experts and officials from International Forums visit
his farm and consider it as a “Model Farm.”

Gurpreet Shergill
Progressive Farmer, Punjab
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