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Dr. N. P.  Dakshinkar, Vice Chancellor,  Chhattisgarh  
KamdhenuVishwavidyalaya

Farmers to play decisive role in general elections

To a great extent increase in productivity of various crops is dependent upon the 
degree of farm mechanisation. Unfortunately, due to lack of adequate access 
to farm mechanisation, the small and marginal farmers of the country have so 
far not been able to harness its benefits. There is an urgent need to expedite the 
process of organising them into Farmers Producer Organisations and providing 
them access to farm mechanisation through Custom Hiring Centres. Thus, the 
problem of low farm power availability, which is impacting the agricultural 
productivity, can be addressed effectively. This will not only make agriculture 
viable, sustainable and profitable for the small and marginal farmers but also 
enable them to reap the maximum benefits of using and adopting technology 
in efficient and effective manner. It is hoped that all the political parties will 
highlight the formation of Custom Hiring Centres in their manifestoes.

It is a matter of satisfaction that for the first time Union Government has put 
emphasis on increasing export of agricultural produce from the country and 
has resolved to double agriculture exports from the present level of $30 Bn to 
$60 Bn by 2022. For achieving this India has to move away from the present 
export of low value and semi processed products which are marketed in bulk 
and focus more on increasingthe share of high value and value added products 
in our exports.The elaborate Agriculture Export Policy is definitely a step in 
the right direction and will help achieving the target. However, the success 
depends on its implementation with all sincerity. 

Poll dates for the General Elections have just been announced and the country 
will be witnessing the hustles and bustles of election during next two months. 
One thing is for sure that this is going to be the first General Elections in 
which farmers’ distress will play a decisive role. However, farmers have to 
present themselves as a cohesive group in order to protect their interest. They 
have to exercise their franchise judiciously and elect such candidates who 
understand the farm and farmer related issues more intimately. Yes, it is high 
time they deserve an agriculture and farmer friendly government at the centre. 
Farmers must come forward in large number to participate in the electoral 
process,without any allurement, which is so crucial for realising their goal.

pravash@smartagripost.com
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COVER STORy

Harnessing the potential of 
livestock in India
Livestock sector contributes one third of agriculture GDP in India. Its share has grown 
faster than the crop sector. It also helps uplift the socio-economic condition of rural 
people. In the changing scenario, it has become imperative to have more public and 
private investment to ensure sustainable growth of this sector.

Dr N. P Dakshinkar

Agriculture dependent economy 
of India has immense support of 
livestock sector which comprises 
of animal husbandry, dairy and 
fisheries. The livestock sector 
not only contributes to national 
economy being one third of 
agriculture GDP but also uplifts 
socio-economic status of rural 
population. Day to day needs of 
rural poor is catered by livestock 
income which gives sustenance 
to farmers and landless labors in 
changing agriculture scenario. 

Presently, the per capita land 

holding of farmer is decreasing, 
climate change, reduced ground 
water, increased incidences of 
crop damage and low productivity 
resulted in severe constraint on 
agriculture income. Therefore, to 
cope with the changing agriculture 
pattern, there is dire need of 
consistent assured returns to 
small and marginal farmers from 
livestock sector.

Indian livestock sector has shown 
tremendous growth in recent 
decades especially since white 
revolution. It is one of the largest 

in world contributing more than 
half of buffalos, one fifth of small 
ruminants and one tenth of cattle 
of world’s population. Livestock 
sector provides food security with 
nutrient rich food products and 
additional source of income. It 
also contributes to draught power, 
manure for crop production and 
fuel for domestic use which reduces 
use of non-renewable energy. 

Rural youth and women can rear 
livestock and generate income 
which is expected to contribute to 
poverty alleviation. Approximately 

two third of livestock market 
in India is owned by small and 
marginal farmers and by the 
landless workers. 

Consistently economists of India 
are targeting to achieve near about 
4 percent growth rate in agriculture 
sector (including livestock) since 
late nineties. The target remained 
always slightly higher than the 
achievements even in the odd 
or even scenarios. The realized 
rate of growth remained around 
3 percent, except during the 
eleventh plan, when it improved 
to 3.8 percent.

However, persistently the share of 
livestock sector has grown faster 
than the crop sector and presently 
the value of output of livestock 
is more than the value of output 
of food grains. Productivity in 
livestock sector is more sustainable 
than crop sector due to less volatility 
in adverse climatic conditions as 
compared to agriculture. Changing 
climate has less pertinent effects on 
livestock productivity as compared 
to agriculture. Income from 

sale of livestock products gives 
continuous support to farmers in 
daily household needs. In India 
the livestock is an integral part 
of agriculture and mixed farming 
system is inevitable.Agriculture 
byproducts and crop residues are 
judiciously utilized to fulfill the 
energy requirements of livestock.

Milk Production 
In 1950-51the production of milk 
was only 17 million tonnes (MT). 
Since late nineties India continues 
to be the largest producer of milk in 
the world and is holding first rank 
in the world milk production. India 
produced 165.4 millliontonne in 
2016-17 and estimated rise of 6.6 
percent is recorded in 2017-18 
attaining 176 millliontonne. With 
higher growth rate, the per capita 
availability of milk in India is 337 
grams per day is higher than the 
world average 265 grams per day.

Consistent efforts by government 
agencies not only placed the country 
on top in the world, but led to 
sustained growth in the availability 
of milk and milk products for the 

growing population of the country. 
Concentrated dairy products such 
as skimmed milk continues to be 
the largest item of export, which 
together accounts for nearly one 
fourth of net milk and milk product 
exports.

Feed and fodder shortfall is one of 
the major constraints in livestock 
productivity. Overall production 
area of feed and fodder is 
declining considerably leading 
to low production. Rice straw is 
available in ample quantity but 
higher silica content required 
further processing to improve its 
quality. Green fodder and grazing 
land is deteriorating quantitatively 
as well as qualitatively. So the 
technological interventions in 
area of dairy cattle nutrition have 
wide implication on productivity. 
Recently there is noticeable 
improvement in animal health 
infrastructure and technical 
expertees, yet several diseases like 
foot and mouth disease (FMD), 
black quarter (BQ), peste des petits 
ruminant (PPR) and influenza are 
frequently reported.
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Readily available loan facility is 
imperative for the adoption of 
novel improved technologies, use 
of quality inputs, and improving 
the enterprise. However, 
unfortunately the financial support 
is not reaching proficiently up to 
the needy livestock owners. Overall 
share of livestock sector loans is 
not even one tenth of agriculture 
sector. Institutional infrastructure 
development is required to protect 
livestock producers from the losses 
due to diseases. Animal insurance 
scheme are being underutilized 
which requires popularization.

Poultry and Egg
Indian poultry industry is 
fastest growing segments of 
the agricultural sector today. Its 
growth rate has been rising at 8 to 
10 percent per annum as a result 
of which India is now the world’s 

fifth largest egg producer and 
the eighteenth largest producer 
of broilers. International Egg 
Committee (IEC) and World Egg 
Organization (WEO), claims India 
is the fastest-growing egg producer 
in the world. Indian poultry industry 
produces table eggs and broiler 
meat as the major end products. 
Organized poultry farming is 
contributing nearly two third of the 
total output and the rest one third 
in the unorganized sector. Majority 
of egg production is contributed 
by Andhra Pradesh, Tamil Nadu 
and Maharashtra. Egg production 
alone must increase almost five-
fold from current production levels 
to meet the demand created by 
India’s expanding population.
Currently,Innovative Poultry 
Production Project (IPPP) is 
orienting the growth of egg and 

broiler production by scale-up the 
existing Rural Backyard Poultry 
Development Programme. 

Fish Production
India has about eight thousand 
kilometers of coastline and fishing 
and allied activities are reported to 
have provided livelihood to large 
population. With diverse resources 
ranging from deep seas to lakes in 
the mountains and more than 10 
percent of the global biodiversity in 
terms of fish and shellfish species, 
India has shown continuous 
and sustained increments in fish 
production since independence. 

The total fish production during 
2017-18 is estimated to be 12.60 
million tonne of which nearly 
65 percent is from inland sector 
and about 50 percent of the total 
production is from culture fisheries, 
and constitutes about 6.3 percent 
of the global fish production. This 
sector has great potential to export 
fish and fish product also. 

Since 1991, overall export of fish 
is raised at considerable rate. 
According to the data provided 
by ministry of agriculture and 
commerce of India, the export of 
fish and fish product increased 
during last ten years. Paradigm 
shifts in terms of increasing 
contributions from inland sector 
and further from aquaculture have 
been significant over the years. 
With high growth rates, the different 
facets, viz., marine fisheries, coastal 

aquaculture, inland fisheries, 
freshwater aquaculture, and cold 
water fisheries are contributing to 
the food basket, health, economy, 
exports, employment and tourism 
of the country. 

Future Prospects
The necessity of more public 
investment in livestock sector that 
coincides with its contribution to 
the agricultural GDP is imperative. 
There is immense scope for 
improving farmers’ access to 
markets through developing 
comprehensive value chains or 
state-of-the art markets for live 
animals and their products. 

Dairy cooperatives have proven 
its worth however it has remained 
limited to certain states. Special 
packages and attention is required 
for the eastern and north-eastern 
States. Current milk pricing is 
ignoring the cost of production 
which is based on fat and solid-
non-fat contents.There is a need to 
evolve a comprehensive method 
that considers cost of production 
in price determination.

Improvement in the flow of 

institutional credit for animal 
husbandry on the lines of crop 
loan for purchase of feed, fodder, 
medicines, and other inputs is 
required. Region-specific dry 
fodder scarcity is more in the arid 
and semi-arid regions. There is a 
need to create fodder banks or 
buffer-stock utilizing fodder from 
states where it is surplus and a large 
part of it is wasted in mechanical 
harvesting. There is a need to 
focus on improving production 
and dissemination of quality 
fodder seeds and rejuvenating 
and managing pastures and 
grazing lands.Reorientation of 
animal health services towards 
prophylactic management of 
disease management, and improve 
their outreach and efficiency by 
promoting mobile dispensaries and 
preventive vaccination campaigns.
Despite being in existence for more 
than a decade the performance 
of this animal insurance scheme 
is far from being adequate. 
Hence, there is a need to re-look 
into the scheme and re-design 
it in a manner that provides a 
comprehensive insurance covering 
all types of risks.Development of 

entrepreneurshipprogrammesin 
the field of livestock sector for 
rural youth provides large self-
employment opportunities. 

Presuming that one family member 
is employed in looking after the 
livestock, 25 million people are 
estimated to be employed with 
the livestock rearing activity. This 
sector is playing very important 
role in the rural economy as 
support sector of the economy. 
Indian livestock sectoraccounts 
for a significant share of world’s 
livestock resources. Both the 
economy as well as the socio-
economic growth of the country 
is backed by the sector besides 
offering great potential and 
outstanding contribution to the 
agricultural sector. The livestock 
sector is performing well in the 
manner of production, value 
addition and export of dairy, 
fishery, wool, poultry and other 
products. 

(The author is Vice Chancellor 
of Chhattisgarh Kamdhenu 
Vishwavidyalaya, Raipur. Views 
expressed are personal.)
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INTERVIEW

Journey from 100 birds to a leading 
agricultural conglomerate

Q. Please tell us briefly about IB 
group and its activities.

Ans. IB Group is a growing 
conglomerate headquartered at 
Rajnandgaon, Chhattisgarh. It 
is recognized for its excellence 
in diversifying itself into a well-
integrated business unit within a 
relatively short span of 35 years. 
It has interests in poultry, dairy, 
oil, animal feed and specialized 
pet food. The group today 
has evolved into an industry 
giant having strong research 
and development coupled with 
technological advancements. The 
poultry business, which forms the 
heart of IB Group, has adopted 
backward and forward integration 
successfully. The hatcheries 

under IB Group maintain high 
levels of hygiene and bio security 
arrangements. The group caters 
to approximately 60 percent of 
the population in Central India 

in table top eggs, chicken protein 
and dairy. IB Group holds the 
leadership position with the 
highest market share in fish feed 
and is focused to aggressively 
expand its ABIS Shrimp Feed 
division.  It extended its chicken 
retail business and added new 
products in its feed businesses. 
The Group has also joined hands 
with local farmers in setting up 
of partnership farms, thereby 
providing extended employability, 
promoting entrepreneurship and 
better income prospects. 

Q. How was the journey of IB 
group, starting from 100 birds in 
early 1985 to a leading agricultural 
conglomerate in India today?

“There is a need for aggressive policy reforms not only in agriculture 
but also in livestock sector in order to feed right diet to the growing 
population, create awareness among them and increase the income of 
small and medium farmers in India”, emphasises Bahadur Ali, Managing 
Director, IB Group in a special interview to SMART AGRIPOST.

Ans.We started relatively small 
but the vision of making chicken 
affordable to the consumers kept 
our passion growing. During our 
growing phase, we realized that 
in Central India, there was a huge 
gap in supply of broiler chickens 
against the growing demand. After 
stepping in Nagpur, we realized the 
scope of it when our entire stock of 
300 chickens was sold out on the 
very first day of opening.

We invested more in land, 
chickens and chicken feed whereas 
outsourced transportation. By 
1996 our production capacity 
had reached to 40000 chickens 
per month and we witnessed 
our turnover had increased to 5 
crore. Later in November 1996, 
we happened to visit the World 
Poultry Congress at Pragati 
Maidan in New Delhi. We were 
deeply motivated by an American 
consultant who recommended us 
a cost effective road map to do 
poultry business. We invested in 
the best available technology and 
manpower. By 1997 we doubled 
our production and introduced 
the concept of Environmentally 
Controlled Houses. 

Over the years, we conceived 
the importance of quality feed 
for birds for better growth and 
performance, best FCR and 
higher profitability of farmers. We 
soon decided to produce our own 
feed and entered into the animal 
feed business, which was another 
turning point. We set up a 250 
ton refinery. By 2005 our business 
expanded by 25-30 percent 
year on year, taking its revenue 
to Rs200 crore. In 2008 we 
introduced the concept of extruded 
fish feed and launched ABIS 
Fish Feed. By 2013 our turnover 
crossed Rs2200 crore, with more 
than 50 lakh birds produced in 
farms spread over 30 sq. km. 
In the same year we associated 
with Aviagen, worldwide market 
leader in poultry breeding, to 
promote ROSS genetic breed in 

the Indian market. We aligned 
with a number of traders and retail 
channels across India. Meanwhile, 
we expanded our business by 
opening of GP farms, breeder 
farms, hatchery units, broiler farms 
and layer farms in and around 
Rajnandgaon. IB Group became 
the leading integrator in poultry 
in Central India. Today we have 
diversified our line of business 
in the production of poultry, fish 
feed, shrimp feed, dairy products, 
specialized pet food, edible oils 
and hospitality.

Q. How do you see the role of 
livestock sector in enhancing 
farmers’ income in the country?

Ans. Before I brief you about 
the role of livestock sector in 
enhancing farmers’ income in 
our country, I would like to bring 
into picture the current market 
scenario. Fortunately, India 
is blessed with a tremendous 
livestock wealth. Firstly, we are No. 
1 in the total buffalo population in 
the world, 2nd in the population 
of cattle and goats, 3rd in the 
population of sheep and 5th in the 
population of ducks and chicken. 
About 21 million people depend 
upon livestock for their livelihood. 
It contributes 16 percent to the 
income of small farm households 
as against an average of 14 percent 
for all rural households. Livestock 
provides livelihood to two-third of 

The group caters to 
approximately 60 percent 
of the population in 
Central India in table top 
eggs, chicken protein and 
dairy. IB Group holds the 
leadership position with 
the highest market share 
in fish feed and is focused 
to aggressively expand its 
ABIS Shrimp Feed division. 

We started relatively small 
but the vision of making 
chicken affordable to 
the consumers kept our 
passion growing. 
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rural community. It also provides 
employment to about 9percent of 
the population in India.

The livestock sector is growing at 
an appreciable and sustainable 
rate and is ahead among all 
sub-sectors of agriculture. It is 
remarkable to mention that the 
livestock sector has never attained 
a negative growth in any of the 
years during the span of past 
34 years. It provides promising 
opportunities and is assumed to 
bring desired growth in farmers’ 
income, especially in less and 
poor endowed regions. The 
Government of India aims at 
promoting sustainable livestock 
across India through Integrated 
Farming System and other 
programmes, schemes and new 
initiatives.

Q. What are challenges before the 
feed industries in India?

Ans.The Indian feed industry is 
stepping into its 55th year in 2020. 
It was worth INR 400bn in 2018 
and is further projected to reach 
INR 900bn by 2024, growing at a 
CAGR of 14 percent during 2019-
2024. The increasing demand for 
animal protein and dairy products 
has resulted in a growing livestock 
population in India, which in 
turn has increased the demand 
for animal feed and representing 
India as one of the fastest growing 
animal feed markets in the world. 
Much of the potential of the feed 
industry in India is still untapped. 

From the old traditional feeding 
methods we are moving towards 
modern practices with technology 
playing its part from feed mills and 
R&D Labs. Awareness of quality 
parameters, which primarily focus 
on amino acid profile digestible 
protein bio available minerals in 
the feed, is paving the way for 
manufacturing of quality feed and 
better livestock business. The only 
challenge is to create awareness 
about all these nutrients among 
farmers, mainly cattle, poultry and 

aqua. India being a price sensitive 
market has its own challenges in 
getting quality raw material and 
quality production technologies.  

Currently,  the challenge with the 
feed industry is due to regulated 
MSP based grained prices for 
feed inputs whereas the livestock 
products are under regulated 
which builds a reverse pressure on 
feed mills due to inflated pricing 
of the feed to the farmers as the 
livestock farmers demand better 
pricing for their livestock business. 
But in the coming days we are 
pretty sure that the government 
will also give substantial support to 
our livestock farmers with respect 
to feed.

Q. Do you think India should take 
new and aggressive reforms in 
agri-food sectors? What are your 
suggestions?

Ans.Yes, government should soon 
take new and aggressive reforms in 
agri-food sectors. It is crucial that 
we should not overlook farmers 
in India facing complex domestic 
market regulations and import and 
export trade restrictions. 

India’s population is its strength. 
And to feed our growing 
population, India’s own agriculture 
has to be strengthened. Hence, 
there is need of agriculture food 
reforms across India. In order to 
feed the right diet to the people 
and build awareness of protein and 
its importance along with the other 

nutritional aspects among them, 
we need a robust policy which 
supports the entire eco system of 
our agriculture economy - from 
the seed R&D to land reforms for 
farmers with substantial support to 
the farmers as producers of grains, 
vegetables, oilseeds and our 
livestock farmers which constitute 
not only cattle farmers producing 
milk but also animal protein which 
is poultry, goat rearing and inland 
fisheries. Use of technology at 
farm level and creating adequate  
infrastructure of storage, logistics 
and processing etc. have to be 
given additional thrust.

Q. What is your future plan?

Ans. Today IB Group is present 
in all 28 states whereas our feed 
business is spread across 26 states. 
Besides we are soon to launch 
new state-of-the-art feed plants 
in Punjab, Bihar and Karnataka 
to meet the increasing demand 
of our quality feed with plan 
for our farmers in these areas. 
We think these areas have good 
potential for giving opportunities 
to generate employment and 
harness the positive talent of our 
youth in the state. I firmly believe 
that industry is the major pillar for 
taking poultry (protein) business 
forward. Our state-of-the-art 
technology will not only give the 
youth of the states the opportunity 
to learn the latest global tech but 
also develop ancillary business 
around our business.

INSIGHT

Good practices in 
agricultural extension

Good Agricultural Practices 
(GAP) and Agricultural 
Extension 
FAO (2003) formulated global 
safety standard of Good 
Agricultural Practices (GAP). 
Accordingly, GAPs are the practices 
that address environmental, 
economic and social sustainability 
for on-farm processes and result 
in safe and quality food and non-
food agricultural products. GAP 
stands on four pillars namely 
economic viability, environmental 
sustainability, social acceptability 
and food safety and quality. GAP 
codes, standards and regulations 
are guidelines, which have been 
developed in recent years by 
the food industry, producers’ 

organizations, governments and 
NGOs aiming to codify agricultural 
practices at farm level for a range 
of commodities. These came 
into existence due to growing 
concerns on food quality and 
safety worldwide, fulfilment of 
trade and government regulatory 
requirements, specific requirements 
especially for niche markets, etc. 
Similarly, quality of extension 
education, agricultural extension 
advisory and methodologies 
for technology dissemination is 
important for bringing desirable 
changes in the behaviour of the 
stakeholders. 

Extension Priorities
Indian extension system, though, 
has been reformed and modified 

time and again to keep pace 
with the evolving changes in 
agricultural scenario still it is 
fraught with many challenges. 
Starting from human resource, to 
skill sets, to capacity building and 
incentivizing extension personnel; 
huge investments are required 
from Government to harness its 
potential. 

Human Resource 
Requirement: 
Currently extension and advisory 
services are provided by various 
agencies representing public 
and private sector players. An 
examination of the availability of 
extension manpower, including 
ATMA staff across the states 
in the public extension system 

A robust and efficient extension system which is capable of meeting the evolving needs 
of farmers in the context of changing agricultural scenario is the need of the hour to 
enhance farmers’ income and also ensure a sustainable growth of agricultural sector.

Dr  A. K. Singh and Dr. R. Roy Burman  

Currently  the challenge with 
the feed industry is due to 
regulated MSP based grained 
prices for feed inputs whereas 
the livestock products are under 
regulated which builds a reverse 
pressure on feed mills due to 
inflated pricing of the feed to 
the farmers as the livestock 
farmers demand better pricing 
for their livestock business. 
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area, sowing time, production and 
all such parameters at regional and 
national level. Such information 
can be collected with help of 
remote sensing. This would not 
only make the agricultural sector 
of India look more organized but 
also immensely help in agricultural 
research and extension purpose 
and effective delivery of farm 
advisory.

Gender mainstreaming and 
nutrition focus: 
About 75 per cent of ‘rural women 
workers’ are engaged in agricultural 
sector but their ownership of 
land in rural households ranges 
between a low of 6-11 per cent. 
There is need for dedicated or 
special schemes that target women 
farmers exclusively. Farm women 
may be recorded as cultivator in 
revenue records or as farmers in 
a farmer database making them 
eligible for all privileges received by 
farmers. Promoting women SHGs 
in operationalisation of on-farm 
and off-farm micro-enterprises can 
lead to enhancement of income 
of farmers. There is need for 
enhancing the strength of women 
extension personnel and para 
extension workers. At least 50 per 
cent of the regular positions may 
be filled up with women extension 
functionaries at district and block 
levels. The extension system can 
be leveraged not only to empower 

the women as knowledge 
dissemination functionaries, but 
also by providing specific targets 
regarding support to women 
farmers. Linking agriculture and 
nutrition by leveraging ASHA 
personnel and Anganwadi workers 
may be given importance. 

Strengthening Technology 
Backstop Institutions: 
Technology backstopping can be 
strengthened by establishing a 
four-way mode of communication, 
between labs, from land to lab and 
lab to land, and between farms. 
Every village can be facilitated by 
an ACABC to offer the farmers 
doorstep service and also generate 
employment in the rural areas. The 
technical backstopping of the Farm 
Tele-Advisors needs strengthening.  
There is a growing market for 
agricultural journalists and 
broadcasters/telecasters having 
formal education in agricultural 
journalism and agricultural 
communication academic 
disciplines. Continuous capacity 
building of agricultural extension 
professionals in Agricultural 
Journalism deserves priority 
attention. Common Service 
Centres numbering around 1.57 
lakh may be utilised to also serve 
as ‘Extension Delivery Points’. 
KVKs need to be strengthened 
to focus on income enhancing 
technologies in PPP mode (value 

addition, post-harvest, agri-
business enterprises).

Climate smart agriculture: 
Climate change has dragged Indian 
agriculture to cross roads and left 
it to decide a right path between 
maximization and sustainability. 
Decline in production of major 
crops and shrinkage of resource 
base coupled with anomaly 
in climatic variables is leading 
to a very critical situation for 
researchers, extension practitioners 
and especially the farmers. 
Certain ways and techniques 
have been designed to combat, 
mitigate and adapt risks generated 
due to climate change. Under 
National Innovations on Climate 
Resilient Agriculture (NICRA) 
climate resilient technologies 
applications were carried out with 
several institutional reforms and 
community led interventions. 
151 Climate Resilient Villages 
(CRVs) have been developed 
for implementing these resilient 
practices at a scale to cover the 
entire village in a saturation mode. 
Extension workers can help deliver 
timely weather information, 
demonstrate stress tolerant 
varieties among farmers and help 
with contingent crop planning. 
Farmer groups can be promoted 
to monitor excess use of pesticide 
and also popularize eco-friendly 
ways of farming with minimum 
external input. 

Agri-preneurship and 
business incubation:
Extension service can organise 
more buyer-seller meets to expand 
scope for direct selling by farmers, 
and to explore the possibility 
of contract farming. The ICAR 
schemes like ARYA and Student 
READY (Rural Entrepreneurship 
Awareness Development Yojana) 
and Government of India schemes 
like Skill India, Start-up India, 
Stand-up India, Pradhan Mantri 
Kaushal Vikas Yojana are also 
playing significant role in capacity 

(PES), shows that the ratio of 
extension service provider (ESP) 
to operational farm holdings is 
around 1:1156. It varies from 1:300 
in Kerala to 1:2000 in Rajasthan. 
Considering specialised needs 
in hilly areas, as also irrigated 
areas, the reach of the extension 
functionary to farmers is further 
diminished. Based on scope for 
operational blending of public and 
private manpower and ICT, the 
DFI committee has rationalised 
the extension functionary to 
farmer ratio i.e., Hilly areas- 
1:400, Irrigated areas- 1:750, and 
in rainfed areas 1:1000. Hence, 
appropriate policies should be 
formulated urgently to meet the 
dearth of extension staff. 

Skill Development/Capacity 
Building of Extension 
Personnel:
Field extension staffs have low 
qualifications and are not skilled 
enough to reach out to farmers and 
deal with their problems effectively. 
Commercial agriculture requires 
added extension services for which 
reorientation of existing extension 
system is required, including 
incorporating banking and 
financial institutions, cooperatives, 
etc. as extension platforms. 
ICT has taken over as a biggest 
medium to deliver farm advisory 
to farmers across the country. But 
the literacy rate of rural India is still 
low. So in spite of ICT penetration 
in villages, farmers using ICT 
for accessing farm advisory is 
still a hurdle. Human interface 
is required for interpretation, 
dissemination and delivery of 
ICT messages to client farmers for 
which extension workers need to 
be adept in handling of ICT tools. 
Market led extension should be 
given priority and farmers need 
to be taught to e-market their 
produce. E-marketing requires 
sound knowledge in handling the 
marketing portals which can be 
facilitated by extension workers if 
they themselves are efficient in it. 

Hence appropriate skill training of 
extension functionaries is needed 
and it is possible only through 
policy interventions. It is also 
suggested that regular positions 
should be filled by well qualified 
agricultural science graduates 
available across the country.

Tapping full potential of ICT 
for Extension: 
ICT and e-extension has helped to 
deliver farm advisory to thousands 
of farmers in minimum time. 
However, software for delivery of 
information in vernacular language 
is not yet ready to reach out to 
millions of farmers in remotest parts 
of the country. The e-Agricultural 
Policy of the National and State 
Governments should outline the 
scope of leveraging ICT for the 
agricultural extension services. 
Extension organisations and 
extension personnel need to be 
equipped with ICTs for facilitating 
farm information among the 
agricultural stakeholders. Content 
will be key and the establishment 
for e-National Bank for 
Agricultural Technology (e-NBAT) 
at MANAGE, e-State Bank of 
Agricultural Technology (e-SBAT) 
at SAMETIs and e-District Bank 
for Agricultural Technology 
(e-DBAT) at ATMAs to converge 
and disseminate appropriate 

technologies to farmers. Market 
intelligence, demand and price 
forecasting should encompass 
the full range of agricultural 
output. This information will 
help in planning of production at 
the farmers’ level. ICT enabled 
information on post-production 
aggregation, warehousing and 
transportation also needs to be 
developed for enabling extension 
functionaries and farmers to 
suitably use them. 

Creation of a National level 
Farmers’ Database for 
delivery of Farm Specific 
Advisory: 
KVKs and other extension agencies 
send farm advisory through mobile 
messages and even through web 
portals. But most of such messages 
sent in bulk to the farmers of a 
whole region or district often are 
not useful to them because they are 
not farm specific and need based. 
In order to send farm specific 
messages extension workers 
should have access to the details 
of each farmer. So the creation of 
a National Farmer Database can 
be considered which will contain 
the records of each farmer in the 
country with details of location, 
land resources possessed, crops 
grown season wise and respective 
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GUEST COLUMN

Precision farming – water 
management for productivity

Agricultural production is a 
result of interaction of several 
agricultural inputs like seed, 
fertilizer, water, agrochemicals, 
labour and management 
practices. The green revolution, 
though increased the agricultural 
production, led the use of inputs 
like fertilizers and chemicals 
extensively, which resulted in 
the chemical contamination 
in foods, deterioration of soil 
health, hazard to human health 
and environmental degradation. 
Agricultural inputs have become 
more costly nowadays.

The availability of water for 
irrigation is also becoming limited 
and water quality is going down 
as per its suitability for irrigation. 
Labour availability for agriculture 
is highly limited, specially after 
2006, as SEZ and MGNREGA 

have provided better employment 
opportunities for the labourers. 
The only alternate to enhance the 
productivity in sustainable manner 
is to manage the water and inputs 
efficiently and to maximise its use. 

Precision farming  is about doing 
the right thing, in the right place, 
in the right way, at the right time, 
managing crop production inputs 
such as water, seed, fertilizer etc. 
to increase yield, quality, profit, 
reduce waste and become eco-
friendly. The intent of precision 
farming is to match agricultural 
inputs and practices as per crop 
and agro-climatic conditions to 
improve the accuracy of their 
applications.

The total water availability in India 
is accounting 2081 billion m3 but 
India candraw only 761 billion m3 

water. Rest is either freeze at glacier 
or place so deep underground that 
we cannot lift it. Out of usable 
761 billion m3 water in India, 
86 percent water is consumed 
in agriculture. Municipality 
consumes 10 percent water and 
4 percent water is consumed by 
industry. The cultivated area in 
India is 141 million Ha.,of which 
as per IWMI, Hyderabad, only 
68.4 million Ha. is irrigated. It 
means only 48.5 percent irrigated 
area in agriculture is utilising 86 
percent of available water. This 
is not the judicious use of water. 
Water availability for agriculture is 
going to reduce in future because 
of increasing population and 
increasing industrialisation but at 
the same time Indian agriculture is 
under the pressure to increase the 
productivity so that the increasing 

Drip irrigation is among the most exciting developments in irrigation technology. It is 
also best suited to areas where water availability is limited, land is steeply sloping or 
undulating and of poor quality, where water or labour are expensive, or where high 
value crops require frequent water applications.
      Dr.Pankaj Srivastava

building of farming community. 
Effective hand holding support 
and incubation should be provided 
to agri-start-ups which will attract 
youth towards agriculture.

Developing post-production 
infrastructure and processes: 

The huge post-harvest losses 
which farmers suffer can be 
reduced through establishing 
strong marketing networks 
and appropriate infrastructure. 
Storehouses, agricultural markets 
within a few kilometres with proper 
sheds and storage facilities, cold 
chain facilities for transportation 
and storage of perishables like 
milk are highly essential to combat 
such losses. Value Addition and 
Technology Incubation Centre 
in Agriculture (VATICA) has 
been conceptualized by ICAR 
to create a facility to provide 
incubation training to rural youth 
in processing and value addition.  
ICAR on its own funding support 
proposes to create 3-4 model units 
in the KVK campuses which are 
strategically located and linked 
with Agricultural Universities and 
ICAR Institutes to identify different 
trades and establish trade-specific 
value addition and incubation 
centres for educating youth and 
the farmers. More such subtle 
initiatives by Government are 
required at ground level to reduce 
post-harvest losses and increase 
farmers’ share in consumers’ 
rupee.

Promotion of Cooperatives and 
Commodity Clusters for Quality 
Management and Control over 
Market: There are plenty of 
examples of successful cooperatives 
in India among which brands 
like AMUL and Mother Dairy 
operate at national level. Similar 
cooperative structures should be 
promoted in other agricultural 
products also. Farmers can also 
be organized into Commodity 
Groups and Commodity Clusters 
can be formed. When the 
small farmers are facilitated to 
organize groups, trained and 
guided properly, they can attain 
tremendous development goal 
which would eventually make the 
group self-reliant. Col. Deshwal of 
Bulandshahr, known as  ‘Carrot 
King’, has set a unique example of 
such specialised agriculture. Such 
clusters producing only a particular 

commodity can not only manage 
the quality of their product, share 
a uniform pattern of cultivation, 
pool resources but also exert 
command over that commodity’s 
supply and price in the market and 
also try for exports. 

Conclusion
A robust and efficient extension 
system which is capable of meeting 
the evolving needs of farmers in 
the context of changing agricultural 
scenario is the need of the hour 
to enhance farmers’ income 
and also ensure a sustainable 
growth of agricultural sector. 
Investment in reviving extension 
system would infuse dynamism 
and arrest stagnating growth of 
the agricultural sector. Since the 
scope of extension has expanded 
well beyond its traditional 
role in pushing the frontiers of 
production and productivity to 
include goal of food security, it is 
time to strengthen the structural 
framework of extension system to 
fulfill its ever widening scope. 

(Dr. Singh is Deputy Director 
General (Extension), ICAR & 
Director, ICAR-IARI and Dr. 
Burman is Principal Scientist 
(Agricultural Extension), ICAR-
IARI, New Delhi. Views expressed 
are their personal.)



18 19SMART AGRIPOST I MARCH I 2019SMART AGRIPOST I MARCH I 2019

Drip irrigation system delivers water to the crop 
using a network of mainlines, sub-mains and 
lateral lines with emission points spaced along their 
lengths. Each dripper or emitter or orifice supplies a 
measured, precisely controlled uniform application 
of water, nutrients, and other required growth 
substances directly into the root zone of the plant. 
It is a pressurised network, therefore, requires a 
closed system. All the pipelines are closed by flush 
valves and end stops. Filters are considered as heart 
of the systems because it supplies clean water to the 
system so than drippers can work for longer time. 
Fertigationequipment should also be attached with 
the system which enables the fertilizer management 
for crops easily. Among fertilizer tank, ventury, doser 
pump, or tiffin pump, anyone can be used to perform 
fertigation. The whole drip irrigation system can be 
automated and can be operated through centralised 
controller or through mobile also. Nutricare is the 
fertigation equipment which should be attached with 
automated drip irrigation system. The components of 
drip irrigation systems are shown in figure 1. 

Figure 1 : Layout of drip irrigation system 
showing all its components.    Figure 2 : Comparison of sugarcane 

plot under flood and drip irrigation.  

Table 1 : Fertilizer use efficiency in 
different method of application

Input management in precision farming
Fertilizer plays major role in all agricultural inputs 
costing about 15 to 20 percent of total cost of 
cultivation. Soil application of fertilizer is the only 
option in the conventional irrigation method which 
results very less fertilizer use efficiency. Drip irrigation 
not only saves water and provides optimum moisture 
condition in root zone for plant growth, but it also 
supplies fertilizer in soluble form directly to the root 
zone of the plants. Fertilizer user efficiency increases 
manifold in fertigation and good yield is achieved. 
Fertilizer use efficiency varies 20 to 50 percent in 
conventional application whereas it is from 45 to 
95 percent in case of fertigation depending upon 
fertilizers (Table 1). 

In conventional fertilizer management, fertilizers 
are applied as basal dose coupled with one or 
two topdressing of nitrogenous fertilizer. Whereas 
fertigation practice through drip irrigation gives the 
advantage of multiple splits to supply all fertilizers 
match with the physiological demand of plants 
according to growth stages. As a result the good 
quality produce and higher yield can be harvested 
and soil health can be maintained in good condition 
for longer time. 

Agrochemicals are another major agricultural input 
which increases the farmers’ cost. It is extensively used 
to control the weeds, diseases and insect pests. On 
the other hand, it contaminates the food and crates 
the health hazard to consumers as well as farmers. 
As water is applied only to the root zone of the plants 
through drip irrigation, inter row space in the field 
remains dry. There are the fewer incidences of weeds, 
diseases and pests. Thus farmers can save a lot on 
the cost of agrochemicals and produce good quality 
of safe food. 

Nutrients Fertilizer use efficiency (%)
Soil application Fertigation

Nitrogen 30-50 95
Phosphorus 20 45
Potassium 50 80

Agronomical support
It is the need of hour that farmers should adopt drip 
irrigation which can improve not only the productivity 
with good quality produce, but also improve the 
farmers’ income and economic conditions. When 
farmers switch from flood irrigation to drip irrigation, 
they need to change a lot of their agronomic practices. 
Jain Irrigation, the largest micro irrigation company in 
the country, supports the farmers through its field level 
agronomists spread all over the country. This ensures 
the success of farmers and the success of technology. 

(The writer is the Manager at Jain Irrigation systems 
Ltd., Jalgaon. Views expressed are personal.)

mouths can be fed. The use of drip 
irrigation under precision farming 
practice is the only answer which 
can address this issue. 

Flood irrigation, an ancient 
method, can be blamed for this 
non-judicious use of water, rather 
for the wastage of lot of water. It 
was likely the first form of irrigation 
used by humans as they began 
cultivating crops and is still one of 
the most commonly used methods 
of irrigation even today.It not only 
wastes the water but also creates 
several other problems. Yield 
remains low due to flood irrigation 
even under good management 
practice.

Drawbacks in flood irrigation
•	 Require	large	volume	of	water.

•	 60	–	70	percent	water	is	wasted	
and not utilized by crop.

•	 Wastage	of	lot	of	land	in	bunds	
and channel. 

•	 Water	 logging	 and	 dry	 cycle	
alternatively affects crop 
growth. 

•	 More	 weed	 and	 disease	
incidence. 

•	 Uneven	water	application.	

•	 Low	crop	yield.	

•	 Cause	arsenic	contamination	to	
soil.

•	 Accumulation	of	salt	on	surface,	
increase soil salinity.

•	 Depleting	ground	water	table.	

Farmers are going for the 
deepening of bore well as 
immediate solution to combat the 
ground water depletion. We are 
getting more salty water as we 
go for deepening of bore well. As 
flood irrigation uses lot of water, 
farmers apply lot of salt to their 
field and there is a great chance 
that field will become unproductive 
because of salt accumulation in 
future. Input management is also 
difficult in flood irrigated crops. 

Soil application of fertilizer cannot 
be matched with the growth stages 
of crops; hence, there is lot of 
wastage of applied fertilizers. More 
number of sprays of agrochemicals 
is required as flood irrigation 
creates the conducive conditions 
in the field for the attack of disease 
and pest. 

Drip irrigation – precision 
farming technique
Precision farming technologies 
are finding their way into many 
facets of farming. In recent years, 
there have been several key 
advancements that have made this 
technology practical in irrigation.
Drip irrigation is among the most 
exciting developments in irrigation 
technology. Water is applied close 
to plants so that only part of the soil 
in which the roots grow is wetted. 
Water application is more frequent, 
usually every day or alternate day 
in drip irrigation method which 
provides a very favorable moisture 
level in the root zone and plant can 
flourish. It is sometimes thought 
that drip irrigation saves water by 
reducing the amount used by the 
crop. This is not true. Crop water 
use is not changed by the method 
of applying water. Crops just 
require the right amount for good 
growth. The water saving that can 
be made using drip irrigation is the 
reductions in deep percolation, in 
surface runoff and in evaporation 
from the soil. Drip irrigation is also 

best suited to areas where water 
quality is marginal, land is steeply 
sloping or undulating and of poor 
quality, where water or labour are 
expensive, or where high value 
crops require frequent water 
applications.

Advantages of Micro 
Irrigation
•	 Crop	 Yield	 Enhancement,	 30-

200%

•	 Saving	of	 Irrigation	Water,	30-
70%

•	 Saving	in	Energy	for	pumping

•	 Savings	in	Fertilizers,	30-40%

•	 Uniformity	of	Water	Application	

•	 Improvement	 in	 Quality	 of	
Produce

•	 Improved	 Pest	 and	 Disease	
Control

•	 Improves	Soil	Health

•	 Reduced	Weed	Growth

•	 Reduced	Labour	Costs

•	 Ideal	 for	Difficult	Land	Terrain	
(hilly, undulating) and Marginal 
lands

•	 Suitable	 for	 inferior	 quality	
water

•	 Highest	 water	 use	 efficiency,	
90-95%

Component of drip irrigation 
system
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of 10 ha/day and at least 300 ha 
in a cropping season. Machines 
can be hired for entire operations 
from land development to residue 
management. Each CHC can 
be set up on specific crop based, 
cost based and cluster based 
approach and can have small crop 
specific machinery suitable for 
local requirement for mechanized 
farming under small and marginal 
holdings. This way farming will 
become viable, sustainable and 
profitable.  

Models of Custom Hiring
There are two prevailing models of 
Custom Hiring, namely

•	Tractor	Centric	and

•	Operation	Specific	Model

Key characteristics of these 
models
Tractor Centric Model focuses 
on tractor along with a range of 
equipments. This model offers 
only basic services like levelling, 
ploughing, harrowing, planting 
etc. Mostly local entrepreneurs 
with limited financial capability 
implement this model in focused 
territories. Operation Specific 
Model entails one type of high 
ticket machinery (single/fleet) 
with operations in larger territory, 
even in multiple states for better 
utilization of the machine. This 
model offers services for operations 
like harvesting, transplanting etc 
and is relatively better organized. 
Individual entrepreneurs travel all 
over the country to hire out their 
machines.

Custom hiring centres for 
FPOs 
Some of the following agricultural 
machineries to be made available 
to the FPOs asa group of small 
farmers identified as paddy 
producers and processor:

Rotavator

Tractor operated rotary tiller (also 
called Rotavator) is suitable for 
preparing seedbed in a single 
operation both in dry and wetland 
conditions. It ensures excellent 
cutting and mixing of stubbles 
and better mixing of manure. It 
crushes the clods into fine particles 
i.e. better tilth. It is effective for 
puddling due to better churning of 
soil and less slippage as compared 
to puddler/ disk harrow. It has 
adjustable trailing board useful for 
ploughing in wet conditions. The 
pulverizing of soil is more uniform 
and better because impact of 
revolving blades of rotavator 
shear the soil and make it fine. 
The use of a rotavator in paddy 
and wheat harvested fields saves 
fuel consumption of about 25-
40 percent and 15-25 percent, 
respectively as compared to the 
conventional tillage implements. It 
saves about 40-60 percent of time 
and 20-30 percent of water during 
puddling.

Laser land leveller

The laser land levelling is an 
essential farm operation towards 
precision agriculture along with  
multiple benefits. It enhances 
water application efficiency. It 
saves in irrigation water, (20-

30%), thereby saving energy 
(Diesel/electricity). Due to even 
application of fertilizers and other 
inputs crop yield increases of by 
5 to 10 percent. It improves weed 
control efficiency, saves area 
occupied under bunds/channels 
and thus increases cultivable area 
up to 8 to 10 percent under the 
crop. It reduces labour requirement 
for irrigation, and soil erosion. 

Rice Transplanter

Precision transplantation is 
ensured by Rice Transplanter 
which uniformly maintains 
the distance between rows 
and depth of planting. It saves 
time and contributes to overall 
productivity. The field capacity of 
the transplanter is 0.16 ha/h with a 
field efficiency of 62 percent. The 
cost of operation of the transplanter 
is Rs 3800/ha as compared to Rs 
9000/ ha in manual transplanting. 
The saving in seed requirement is 
30-40 kg/ha.

Drum Seeder

The direct seeding method avoids 
any raising of nursery, pulling up 
seedlings and transplanting them 
so that labour requirement for 
crop establishment is negligible. 
Paddy cultivation using direct 
seeding method can be taken up 
in fields which have heavy weed 
infestation; although this means 
that weedicide application is a 

TECHNOLOGy 

The custom hiring model enables 
new machines to be used at their 
maximum capacity and enables 
farmers to gain access to latest 
technology and for maximization 
of returns for FPOs (Farmers 
Producers Organizations)as they 
otherwise would not have been 
able to afford. Custom hiring 
through private entrepreneurs 
or co-operatives will help to 
increase annual use of these costly 
equipment. The high cost and 
energy efficient farm machinery 
are capital intensive and as such 
majority of Indian farmers are 
not able to acquire these assets. 
Matching equipment for tractors, 
power tillers and other prime 
movers are either not available 
or farmers make inappropriate 

selection in the absence of proper 
guidance, resulting in fuel wastage 
and high cost of production. 
Therefore, an arrangement to 
provide farm machineries to 
the farmers through custom 
hiring service will go a long way 
in meeting their requirements. 
Hence, custom hiring centers 
(CHCs) can be established with 
the following objectives:

Objectives of Custom Hiring
1. To make available various farm 

machinery/equipments to small 
and marginal farmers

2. To offset the adverse economies 
of scale due to high cost of 
individual ownership

3. To improve mechanization in 

places with low farm power 
availability

4. To expand mechanized activities 
during cropping seasons in 
large areas.

5. To provide hiring services for 
various agricultural machinery/
implements and high value 
crop specific machines applied 
for different operations

CHCs will be established 
in the districts identified for 
implementation in the State Annual 
Action Plan. These would be 
established in villages having low 
farm power availability and large 
area under small and marginal 
holdings. Each CHC will have the 
capacity to cover minimum area 

Enabling small farmers 
to use technology
The custom hiring can be facilitated with various ideas including hiring of machine 
by other custom hiring group as well. Thus it can be a win-win situation for all the 
facilitators and the end users and the benefits of the promising technologies can 
truly be enjoyed by the small and marginal farmers.

  Dr. Prakash P. Ambalkar.
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straw of harvested crop. Baler 
helps collect the straws and packs 
them into bundles which can be 
easily handled and transported. 
The tractor PTO operated machine 
consists of reel type straw pick up 
assembly, and straw compaction 
and tying units. It automatically 
picks up the residue straw from the 
field with the help of reel which is 
transferred into bale chamber with 
the help of feeder and then straw is 
compressed with the reciprocating 
ram into a compact variable length 
size. It also automatically ties the 
knots using metal wire or nylon 
rope. If rice straw is not burnt 
or incorporated in the soil then 
baling may provide an attractive, 
economical and environmentally 
safe option. There are wide 
usages of the straw in paper mills 
for cardboard manufacturing, 
for packaging the materials, for 
mushroom cultivation, for burning 
in boilers, for animal feed in 
drought regions etc. So baling the 
straw and compacting it into small 
(120-135kg/m3), transportable 
size and shapes is required.   

Dozer

 

The tractor front Dozer/ Blade is 
efficient in pushing large quantity 
of soil, sand and other material 
at agricultural grounds and 
construction sites. These tractors 
are also used for land levelling. The 
high carbon steel blade prevents 
the braking and corrosion. The 
tractor width can easily be adjusted 
as per the tractor power. It can be 
used in backfilling applications, 
land development, clearing debris, 
land preparation for paddy cum 
pisciculture.   

Paddy Thresher

Rice thresher for small farmers 
developed at CIAE, Bhopal is 
operationalized by 0.5hp single 
phase motor. With a threshing 
efficiency	of	96–98%,	the	thresher	
gives	an	output	of	100–150	kg/h.	
Labour requirement is observed to 
be	14–20	person-hours/tonne.	It	is	
a low cost thresher weighing only 
45 kg and can be easily carried by 
two persons in the hilly terrain.

Mini Rice mill

The concept of Agro-Processing 
Centre (APC) is to process the 
grains at village level to substantially 
enhance the income of the 
farmers. It can also be utilised for 
custom milling. The mini rice mill 
consists of a paddy cleaner, sheller, 
separator and a polisher. The most 
important feature of the mill is 
that the shelling and polishing are 
kept separate. It is because of the 
low capacity, a centrifugal sheller 
is most commonly employed. 
Further for maximum advantage, 
it is also necessary to use a paddy 
separator, whereby need of a 
high polish can be avoided thus 
avoiding unnecessary loss of rice.

The custom hiring can be facilitated 
with various ideas including hiring 
of machine by other custom hiring 
group as well. Thus it can be a win-
win situation for all the facilitators 
and the end users and the benefits 
of the promising technologies can 
truly be enjoyed by the small and 
marginal farmers.

(The author is Chief Technical 
Officer at ICAR-Central Institute of 
Agricultural Engineering, Bhopal. 
Views expressed are his personal.)    

must. The duration of the crop 
can be shortened by 7-10 days 
compared to traditional practice.

ConoWeeder

The cono weeder is used to remove 
weeds between rows of paddy 
crop. The weeder consists of two 
rotors, float, frame and handle. 
The rotors are cone frustum in 
shape, smooth and serrated strips 
are welded on the surface along its 
length. The orientation of rotors 
creates a back and forth movement 
in the top 30 mm of soil. The push-
pull operation of cono weeder 
in between rows makes weeding 
effective. It costs low and its field 
capacity is 0.18 ha/day.

Power Weeder for Low Land 
Rice
A two row power weeder has been 
developed at TNAU, Coimbatore. It 
is suitable for doing timely weeding 
operation under all soil conditions 
in line sown and SRI paddy. The 
field capacity of the power weeder 
is 0.70 ha/day. The average fuel 
consumption is 0.4 l/h.   

Self-Propelled Reaper

It is an engine operated, walk 
behind type harvester suitable for 
harvesting and windrowing cereals 
like wheat and paddy and oilseed 
crops. The reaper consists of 
engine, power transmission box, 
lugged wheels, cutter bar, crop row 
dividers, conveyor belts with lugs, 
star wheels, operator’s controls 
and a sturdy frame. The engine 
power is transmitted to cutter bar 
and conveyor belts through belt-
pulleys. During forward motion 
of the reaper, crop row dividers 
divide the crop, which come in 
contact with cutter bar, where 
shearing of crop stems takes 
place. The cut crop is conveyed 
to one side of the machine by 
the conveyor belt fitted with lugs. 
The crop is bundled manually 
and transported to threshing yard. 
The field capacity of the machine 
is	 0.15	 –	 0.17	 ha/h.	 The	 cost	 of	
operation is Rs. 1150/ha with this 
machine as compared to Rs. 3200/
ha by traditional method. There 
is a saving of 90-95 percent in 
labour and time and 63 percent in 
cost of operation as compared to 
conventional method.

Reaper binder: 

The	 riding	 type	 self–propelled	
vertical conveyor reaper 
windrower is powered by a 9 kW, 
single cylinder, water cooled diesel 
engine having rated engine speed 
of 3000 rpm. The harvesting 
system include crop row dividers, 
star wheels, standard cutter bar 
having 76.2 mm pitch of knife 
section, vertical conveyor belts 
and wire springs. The effective 
cutter bar width is 1.2 m. The crop 
row dividers enter the standing 
crop and the star wheels guide 

the crop towards the cutter bar 
and help in slightly lifting the crop 
after it is cut, and in turning it at 
right angle, prior to its conveying 
by	the	lugged	conveyor	belt.	Self	–	
propelled reaper binder functions 
for harvesting and binding of grain 
crops in single operation. Wheat, 
Paddy, Oats, Barley and other 
grain crops of height from 85 to 
110 cm. Weight with diesel engine, 
cutter bar and work/travel car 296 
kg, weight with diesel engine, work/
travel car and binding implement 
450 kg. Self-propelled walking 
type, self-propelled riding type and 
tractor mounted vertical conveyor 
reapers are also available. These 
types of reapers are suitable for 
crops like wheat and paddy.

Straw Reaper

Straw combine is pulled by tractor 
and operated by tractor PTO. 
Straw thrown and stubble left by 
the grain combine is collected 
by straw combine and delivered 
to the cylinder concave section, 
where it is cut into pieces and 
passed through the concave. A 
reciprocating cutter bar is used for 
reaping the standing stubbles and 
the portion of the straw left uncut 
by the combine harvester. Straw, 
which passes through the concave, 
is aspirated by a blower and fed 
into a trolley on rear side covered 
by a wire net. For recovering the 
left grains from the straw, a sieve 
system is provided below the 
concave. As post harvesting after 
the use of combined harvester, 
when there are moist farms / fallen 
crops. For cutting, threshing as 
well as cleaning the straw in one 
operation for recovering the left 
out grains from the straw and to 
make straw rich from stubbles.

Baler
IIt is used for post harvest 
application which allows handling 
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region removes the limitations of 
optical sensors with “all-weather”, 
day and night imaging capabilities 
and is anticipated to be a 
useful data source for rice crop 
monitoring in Asia-Pacific region. 
The main purpose of this study was 
to analyze the temporal behaviour 
of rice growth and to assess the 
potential of dual-polarized C-band 
RISAT-1 data to estimate the area 
of paddy. Four Medium Resolution 
ScanSAR (MRS) dual-polarization 
(HH/HV) mode RISAT-1 data 
were acquired as per the growth 
stage over Bangladesh region in 
kharif season of year 2015 and 
without any ground data. In order 
to collect relevant data and to 
gain first-hand knowledge about 
the domestic and international 
agricultural situations, many 
countries and institutions around 
the world have developed 
dedicated agriculture monitoring 
systems by complementing 
their traditional ground-based 
approach with satellite remote 
sensing based inputs. An effective 
rice crop mapping method in the 
Bangladesh region was devised 
using RISAT-1 C-band dual-
polarized (HH/HV) data which 
was used to extract sigma0 in 
HH and HV polarization and the 
temporal behaviour of extracted 
sigma_0 were analyzed as per the 
rice growth stages by box-plots. 

This paper outlines a comparison 
of field size pattern in India, 
USA and Canada. The field 
size determination will be useful 
for determination of optimum 
resolution required for agricultural 
studies for any specific country 
like India here. The Field size 
determination and its comparison 
with that of developed countries 
like USA and Canada have not 
been attempted earlier. 

Study Area and Methodology
Study in Pakistan: Multi-date IRS 
AWiFS data have been used for 
wheat crop estimation during 
winter (rabi) season of 2013-14 

and 2014-15 over Pakistan region. 
Multi-date IRS AWiFS data were 
obtained from October to May at 
every month for both the years.

Study in Bangladesh: RISAT-1, 
multi-date SAR data have been 
used for paddy crop estimation 
during kharif season of 2015 over 
Bangladesh region. Three sets of 
dates used were

1. June 19, 2015

2. July 26 and Aug07, 2015

3. August 20 and Sept.01, 2015

For Field size determination, the 
study area over Indian region 
comprises of transact taken over 
central India near Nagpur city and 
another transact taken over Indo-
Gangetic belt near Kanpur city. 
IRS, LISS-IV data of jan.28, 2015 
was taken for this study area. For 
India, this data was selected which 
has spatial resolution of 5.8m so 
that smallest field sizes may also 
be covered.

Site	 in	 USA	 –	 A	 JECAM	 site	 in	
South fork watershed, Iowa state 
has been taken.Major crops in 
study sites of USA: corn and 
soyabean.For USA, a transact is 
taken over plain cropland area in 
Iowa state.Six cloud free AWiFS 
data were obtained only for 
September 1, September 25 and 
September 30, 2013 and January 
13, January 23 and April 15, 2014

Study	 site	 in	 Canada–A	 JECAM	
site in Red river water shed in 

Manitoba state with centroid at 
49.425° latitude and -97.707° 
Longitude has been taken. Main 
crops are soyabean, maize and 
wheat. For Canada, a transact is 
taken over plain cropland area in 
red river watershed. Three cloud 
free AWiFS data were obtained 
only for August 21, August 31 
and September 28, 2013. Both 
the sites were identified by 
Joint Experiment on Crop Area 
Monitoring (JECAM).

For Indian landuse pattern LISS-
IV data was used due to smaller 
field sizes prevalent in India. For 
USA and Canada AWiFS data was 
used due to large land holdings 
prevalent there. After masking 
of non agriculture areas the 
remaining pixels of the study area 
was used to classify the image in 
e-cognition segmentation based 
classification. Segmentation starts 
by considering each pixel as a 
separate object. Subsequently, 
pairs of image objects are merged 
to form bigger segments. The 
merging decision is based on local 
homogeneity criterion, describing 
the similarity between adjacent 
image objects. The homogeneity 
criterion is a combination of 
colour (spectral values) and shape 
properties (shape splits up in 
smoothness and compactness). 
Using this segmentation approach, 
all agricultural fields could be 
classified and histogram of the 
filed sizes were generated.

DIGITAL TECHNOLOGy

Introduction
A number of global products have 
been produced by GEOGLAM 
group which contain information 
on cropland extent globally. 
Knowing the location of agricultural 
land is crucial for global food 
security planning, and information 
on field size offers valuable insight 
into local economic conditions. 
Getting an accurate crop map is 
particularly difficult in developing 
countries, where small holdings of 
farmers make classification tough 

from the surrounding vegetation. 
We have tried to estimate the crop 
area in our neighbouring countries 
Pakistan and Bangladesh. This 
will enhance our own agricultural 
monitoring within the SAARC 
nations which will develop our 
planning of regional food security. 
In Pakistan, we have evaluated the 
wheat growing areas for two crop 
cycles in 2014 and 2015 using IRS 
multi-date data. The methodology 
may be used to extend the study 
in other SAARC countries like 

Afghanistan, Sri Lanka, Nepal and 
Maldives. Repeated estimations 
give the comparison among year 
to year variation in acreage and 
distribution of food crops grown in 
that country. Single year estimation 
has demonstrated the applicability 
of the methodology which may 
be continued for operational use 
gradually. This paper evaluated the 
early estimate of paddy area grown 
in Bangladesh, in 2015 using 
RISAT-1, SAR data. The Indian 
satellite RISAT-1 in microwave 

Use of Satellite data for agricultural 
development 
Knowing the location of agricultural land is crucial for global food security planning, 
and information on field size offers valuable insight into local economic conditions. 
Getting an accurate crop map is particularly difficult in developing countries, where 
small holdings of farmers make classification tough from the surrounding vegetation.

Dr Sujay Dutta
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field sizes found in these countries. 
Compared the field size distribution 
in India, USA and Canada for 
agricultural studies (fig.1a & b).

•	 The	 maximum	 field	 size	
obtained in the sample site of 
USA is 180 ha and the average 
field size obtained is 9.6 ha.

•	 The	 maximum	 field	 size	 of	 a	
sample site in Canada is 279 
ha and the average field size 
obtained is 32 ha.

•	 The	 maximum	 field	 size	 in	
central India near Nagpur is 
7.3 ha and the average field 
size obtained is 0.4 ha.

•	 The	 field	 size	 of	 a	 sample	 site	
in Indo-Gangetic belt near 
Kanpur. The maximum field 
size obtained is 13.2 ha and the 
average field size obtained is 
0.4 ha.

Another study of wheat area 
estimation of Pakistan was 
undertaken using IRS AWIFS data 

of 56 m resolution. The estimate 
obtained based on spectral profile 
based study of similar crop in 
adjacent areas lying within India. 
Major crop type wheat and potato 
grown during this season could 
be differentiated. Wheat area was 
estimated to be 9.89 and 9.5 M ha 
during 2013-14 and 2014-15 rabi 
crop cycle which was 10 percent 
underestimate from reported data 
of Pakistan (fig.2a &2b).

For Bangladesh country 
level paddy estimate, the 
HV backscatter picks up the 
depolarization of the signal and 
attenuation mainly contributed by 
the vertically oriented structure of 
the plant canopy. We could relate 
the HV signal for differentiating 
forest cover from paddy fields. 
The HH signal band was then 
used in hierarchical decision rule 
for demarcating the homestead 
areas, urban and water bodies. 
In the month of July, sigma_0 
values in HH polarization (-16 to 

-8 dB) has shown more deviation 
from median due to short 
height of rice crop and exposed 
water background. With the 
advancement of crop growth, this 
variation ( -12.5 to -11.5 dB) was 
reduced in the month of August. 
The September month sigma_0 
of paddy field has reflected an 
evident difference from sigma_0 
of previous month.

The total rice area estimated 
during the kharif season 2015 is 
6.9 Million hectare using RISAT 
data and is depicted in fig.4. 
According to Bangladesh Bureau 
of Statistics (BBS) the reported rice 
area for three seasons (monsoon, 
winter and summer) was 11.8 M 
ha. Exact seasonal estimate is not 
available for the estimated time 
frame of observations (fig3).

(The author is working at 
Agriculture and Land Ecosystems 
Division, Space Applications 
Centre (ISRO)Ahmadabad. Views 
expressed are personal.)

Ground truth (GT) points of wheat 
and competing crops was collected 
from adjoining Punjab state of 
India study area. The crops grown 
along with wheat in Pakistan were 
potato, and orchard crops. For 
other study sites in the country of 
USA, Canada classification was 
tried in similar spectral profile 
based clustering technique using 
the GT provided by the respective 
countries.

For SAR data analysis of 
Bangladesh country, information 
on the backscatter values were 
collected on the multi-temporal 
data set, a knowledge base was 
developed for paddy growing 
areas in adjacent Indian side of 
the border for paddy areas. From 
this knowledge base, hierarchical 
decision rules were formed which 
were used for the classification of 
the different land cover classes. 
We could relate the HV signal for 
differentiating forest cover from 
paddy fields. The HH signal band 
was then used in hierarchical 
decision rule for demarcating the 
homestead areas, urban and water 

bodies. The rest of the pixels were 
again differentiated for Jute and 
Rice crops. After masking out the 
forest, water, homesteads, urban 
and fallow areas by the decision 
rule classification, the agricultural 
area was then segregated into 
paddy and non-paddy areas 
based on the temporal backscatter 
response. Analysis of the temporal 
variation of radar backscatter 
shows that using multi-temporal 
SAR data, the three- date HH and 
HV (Jun 19, Jul 26 and Aug 20) 
data showed distinct pattern for 
paddy identification.

Image Classification
From the training sites, information 
on the backscatter values were 
collected on the multi-temporal 
data set, a knowledge base was 
developed. The understanding 
of the interaction of radar with 
the crop and the knowledge of 
plant morphology, cultivation 
practices and field environment 
were used during the development 
of the knowledge base. From this 
knowledge base, hierarchical 
decision rules were formed which 

were used for the classification 
of the different land cover 
classes. After masking out the 
water, homesteads, urban and 
fallow areas by the decision rule 
classification, the vegetation area 
was then segregated into paddy 
and non-paddy areas based on the 
temporal backscatter response. 

Results and Discussion
The cluster-mean of multi-temporal 
NDVI signatures have been 
evaluated for class determination. 
Clusters labeled as crop or non-
crop are recoded to their respective 
classes. Re-clustering has been 
applied to the confused / mixed 
clusters of different crop types 
where ISODATA is re-applied to 
break each confused cluster into 
additional clusters. These clusters 
are then re-evaluated using the 
previous process and assigned to 
the crop or non-crop class. The 
classified crop cover image is 
segmented using e-cognition s/w 
for determining the field size of the 
cropping pattern prevailing in the 
region of interest and comparison 
has been made between the crop 
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amount of saturated fat, which is 
comparatively good for human 
health. There is a huge market for 
olive oil in India if it is available at 
an affordable price. Do you think 
Spanish olive oil can occupy that 
space?

Ans. Olive oil produced from olive 
fruit in the agro-climatic conditions 
in Spain may have a space. 
Consumers in India are interested 
in the beneficial effects of this 
high-quality oil on health. The 
affordable price of this premium 
product might not be inhibited 
by import-related factors, which 
might significantly influence the 
final price at destination. 

Q. What steps are being taken to 
further strengthen the relationship 
between both the countries to 
augment Agriculture and Food 
Processing?

Ans. Promoting innovations 
and innovative approaches 
for collaboration and 
entrepreneurship are main steps 
to boost the existing relationship 
between both the countries. Very 
valuable opportunities have been 
identified, in areas such as organic 
farming, efficiency in irrigation, 
cold chain and storage logistics. 

Q. How do you see the prospects 
of collaborating in the dairy and 
fishery sector in India?

Ans. Dairy sector offers a potential 
of areas to collaborate, such as 
hot stress management, genetics, 
nutrition, animal comfort and 
well being, milk procurement and 
processing, environment friendly 
storage and packaging, material 
handling, delivery, and traceability. 
Fishery sector and aquaculture are 
also key areas in which innovative 

exchanges of experience would 
be an opportunity and a success 
factor, to address appropriately the 
improvement of the efficiency, as 
well as of the sustainability of this 
industry’s growth.

Q.  What are your priority areas in 
India in the field of agriculture and 
allied sector?

Ans. Efficiency in water 
consumption in agriculture and 
allied sectors, water scarcity 
and water stress management 
in agriculture, other resource 
efficiency, and good practices 
along the food chain, as part of the 
combined package of measures 
aimed at promoting collaboration 
to improve farmers’ income, and 
to generate renewed opportunities 
to human capital and growth in 
rural areas.

INTERNATIONAL 

Strengthening Indo-Spain 
collaboration in agriculture
“Apart from diversifying bilateral trade of goods and services in agriculture and 
allied sectors, there is a huge scope for collaboration in promoting innovation and 
entrepreneurship between Spain and India, says María Teresa Barres Benlloch, 
Agriculture, Fisheries & Food Counselor, Embassy of Spain in a special interview to 
SMART AGRIPOST.

Q. In the bilateral trade between 
India and Spain, agriculture 
occupies an insignificant position. 
What, do you think, are the 
reasons?

Ans. Agriculture is a key sector in 
India and in Spain, both countries 
have a diversified complementary 
agricultural production, and are 
major agricultural exporters of 
several commodities. So the 
opportunities to increase and 
diversify the bilateral trade of 
goods and services in agriculture 
and allied sectors have a 
significant potential, through the 
consolidation of an ambitious 
bilateral agenda to promote import 
and export. 

Q. What is the present volume 
of trade in agriculture and allied 
sector between both the countries? 
Whether there is scope to increase 
the trade volume?

Ans. Export to Spain was  € 382.4 
thousand in 2017. Import from 
Spain was € 67.3 thousand. There 
are significant opportunities for 
both countries, to increase and 
diversify the scope and exchange 
of agriculture commodities. There 
are indeed potentialities, as far 
as the whole goods and services 
related to agriculture and allied 
sectors are concerned. 

Q. Spain is known for its rich 
horticulture produce. Do you think 

Spain horticulturists can play a 
major role in collaborating with 
farmers in India to increase the 
production and productivity of 
various horticultural produce in 
India?

Ans. There is a significant potential 
and opportunity to join efforts 
and generate synergies through 
collaboration, in practically all 
horticultural commodities, and 
technologies and services related 
to production, procurement, 
processing and marketing of 
horticultural products.

Q. India imports olive oil from 
Spain and everyone knows 
that olive oil contains very low 
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resources, extension services, 
marketing opportunities and 
financial services as well as in 
exercising their decision-making 
powers. These constraints often 
prevent women from reaching 
their full potential and therefore 
compromise the achievement of 
overall household food security 
and nutrition. 

Therefore, there is a need to correct 
gender bias in livestock sector, 
veterinary education, research and 
service delivery systems especially 
on various livestock interventions 
so as to enhance the effectiveness 
of women-oriented livestock 
development programme.

Dairy farming in cooperative 
mode 
The performance of the Indian 
dairy sector during the past three 
decades has been very impressive.  
Milk production has increased by 
20% from 137.7 million tonnes 
to 165.4 million tonnes between 
2014 and 2017. The per capita 
availability of milk has risen by 

15.6% from 307 g/day to 355 g/
day between 2013-14 and 2016-
17. Similarly, the income of 
dairy farmers has increased by 
23.77% between 2011-14 and 
2014-17. The socioeconomic 
and demographic changes, rising 
income levels, urbanization and 
changing food habits and lifestyle, 
have also reinforced growth in 
demand for dairy products. 

Further, on the supply side, 
technological progress in the 
production and processing 
sectors, institutional factors, 
and infrastructure played an 
important role to the increased 
milk production in the country. 
National  Dairy Development  
Board  placed  a  major  emphasis  
on women’s  education  as  part  
of  our  co-operative development 
programme,  an  activity  designed  
to strengthen  the  role  of women  
members  in  the  control  and  
governance  of  the  dairy co-
operatives through ANAND 
pattern.  Dairy cooperatives face 
several  challenges i.e irregular/ 

unreliable market, low milk prices, 
diseases, water shortage, poor  
performance of  the  cooperatives,  
lack  of access to input services 
and lack of qualified staff. 

Challenges and strategies for 
dairy development
India has best indigenous milch 
breed of cattle and buffalo, but 
majority of them are maintained by 
small and marginal farmers.Low 
productivity and poor breeding 
efficiency, small herd size, lack of 
coordinated and organized efforts 
for breed improvement along with 
inadequate infrastructural facilities 
are major limitations. Selective 
breeding, grading up of local non 
descript cattle and buffaloes, cross 
breeding programme alongwith 
long term breeding strategies 
is required to sustain improved 
productivity of animals. 

Health care of animals
The health of dairy animals should 
be monitored through preventing 
the entry of diseases into the 

THE DAIRy NOW

Dairy farming for 
empowerment of women

Rural women play a significant role 
in conducting small-scale dairy 
farming. They have fullpotential 
for achieving sustainable 
development and improvement 
of quality of life through their 
proactiveparticipation in farming 
activities. However, lack of 
awareness and  adoption of 
scientific management practices 
in animal husbandry, gender 
asymmetrieslike access to market, 
income generated from sale of 
livestock/produce, processing 
technologies and interventions, 
veterinary services, participation in 
dairy developmental programmes 
and policies are the major 
constraints for upliftment of farm 
women. 

Women in Dairy farming
In India, majority of dairy farm 
women participated in the care of 
newborn calf, milking, cleaning of 
animal shed, cleaning of utensils, 
weaning and management of calf, 
preparation of cow dung cakes 
and construction of animal sheds 
but their participation was least 
in maintenance of farm records. 
Fodder management, sale of 
milk and health care of animals 
were important areas where farm 
women played a major role in 
decision-making. Participation 
of farm women was least in the 
economic activities like taking 
loans, purchase and sale of animals 
and choosing animals for dairy. 

Patriarchal type of society, illiteracy 
of women and low knowledge and 
skill also led to low participation in 
decision making.

Despite their considerable 
involvement and contribution, 
significant gender inequalities also 
exist in access to technologies, 
credit, information, inputs and 
services probably because 
of inequities in ownership of 
productive assets including 
land and livestock. The rapidly 
increasing demand for livestock 
products creates opportunities for 
empowerment of women. 

Women face greater constraints 
than men in accessing natural 

Dairy farming in India is a female dominated enterprise. About 75 million women as 
against 15 million men engage in dairying in India. Dairy farming does not demand 
heavy labour and provides good opportunity for women to develop this activity as 
an enterprise and ensures steady cash returns throughout the year. 

Dr B.sahoo, Dr Anil kumar, Dr A.K.Panda, Dr Lipi Das, Dr S.K.Srivastava  
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treatment (white rot, brown rot 
fungi) improve the nutritive value 
of crop residues. 

•	 Urea-molasses	liquid	feed	

 It is an uniform mixture of 
2.5% urea dissolved in 2.5 
litre water,1% common salt 
in 94.6%sugarcane molasses 
which can be supplemented 
with an intact protein in the 
form of oil seed cake(250-300 
g/head/d) and green fodder 
(2-3 kg/head/d)and can be 
usedas a life saving food during 
floods.

•	 Urea	 molasses	 mineral	
block	(Pashu	Chocolate)

 It supplements thedeficiencies 
of crop residues, straws and 
stovers being used as the staple 
feed of animals in India. Blocks 
are suitable duringdroughts 
and floods, and are cheaper 
than the conventional sourceof 
intact proteins (oil cakes) 
having a longshelf life on 
storageat a dry place.It contains 
urea, molasses, mineral 
mixture, binder, salt, cake and 
bran which provide nitrogen 
and energy requirement of 

the microbes in the rumen, 
improves protein synthesis, 
maintains the animal without 
any other supplement. Animal 
can consume up to 0.5to 0.6 kg 
of the brick in a day. 

•	 Compressed	complete	feed	
block 

 It ensures the availability of all 
nutrients uniformly in balanced 
and adequate amount reducing 
wastage of feeds during 
handling at the time of feeding, 
transportation and storage, 
besides saving the labour and 
transportation expenditure. 
Suitable amount of complete 
feed mixtureconsisting ofwheat 
s t r a w, m o l a s s e s , c r u s h e d 
maize,deoiled groundnut 
meal, mineral mixture, salt 
andvitablendare mixed in a 
machine and compressed at 250 
kg/cm2pressure toform block. 
The common formulation of 
standard compact feed block 
is wheat straw / cellulosic 
waste/	 tree	 leaves	 –	 55-60	%,	
concentrate mixture - 30-35 
%, molasses - 10%, mineral 
mixture - 1% and salt - 0.5%.

•	 By-pass	 fat	 and	 by-pass	
protein

The supplementation of by-pass 
fat (Calcium soap of fatty acid) 
usually prepared from palm oil is 
fed to high yieldingcrossbred cows 
and buffaloes (more than 15-20 lt. 
milk/day) at therate of 2.5% of dry 
matter (maximum 6-7%) improved 
reproductive and productive 
performance.Similarly, to ensure 
that the protein is adequately 
protected against ruminal 
degradation, highlydegradable 
feeds were converted into by-pass 
proteins through formaldehyde 
treatment (1.5%ofCP). It was 
also ensuredthat there is no over 
protection ofprotein andthe 
treatment has noadverse effect. 
These technologies have improved 
feed conversion efficiency of 
nutrients andhave been adopted 
byfeed manufacturers.

Feminization	of	dairy	sector	

It is hightime for the feminization 
of dairy. The solution lays in the 
formation of village level women 
self help groups. Concerted 
efforts of these SHGs, FPOs, 
Government and NGOs  are 

farm. Construction of boundaries/
fencing, avoid direct contact of 
visitors with animals, taking bio 
security measures in place to 
minimise the risk of spread of 
disease, isolation of sick animals 
suffering contagious and zoonotic 
diseases should be emphasized 
for maintaining health of the 
herd. Dairy animals should be 
vaccinated with right dose at right 
time against various infectious 
diseases i.e F.M.D, H.S, B.Q, 
Anthrax, Brucellocis, Theileriosis, 
Rabies etc. 

Dairy development based on 
milk as functional dairy food
In order to produce quality milk 
and milk products, hygienic milk 
production and processing is the 
prime need. Milk as a functional 
food may improve bone, heart 
or gastro intestinal health and 
thus will be contributing in the 
reduction of life style associated 
diseases of consumers in India. 
The acceptance of indigenous 
cow milk as A2 milk is gaining 
popularity due to health reasons.

Feed and fodder resource 
management 
Rural women farmers usually feed 
homemade concentrate devoid 
of mineral mixture imbalanced 
with energy, protein, mineral and 
vitamins which adversely affect 

the health and productivity of the 
animals and hence the economic 
return. Preparation of balanced 
ration by incorporating locally 
available mixed food grains 
ensuring optimum proportion of 
macro and micronutrients certainly 
ameliorate the malnutrition 
problems of animals. The 
concentrate and roughage ratio is 
usually recommended at 40: 60 for 
milch animals and 1kg concentrate 
for every 2.5 kg milk production 
along with 1.5-2 kg of concentrate 
as maintenance ration should be 
followed for dairy animals. Besides 
concentrate mixture, provision of 
20-30 kg of good quality green 
fodder along with 2-3 kg of dry 
roughage (straw/hay) is normally 
recommended for a cow yielding 
5kg milk per day. 

Fodder production is a major 
component of the integrated 
farming system.  Legumes 
enriching the soil can be grown 
in mixtures with grasses in 
grasslands. Indigenous legumes 
such as clovers have proved 
successful apart from Lucerne and 
Berseem. The grass rangelands 
exhibited enormous gain in 
forage production through multi-
tier silvipasture and hortipastoral 
techniques amalgamated with 
planting of multipurpose trees in 
wastelands followed by sowing/
planting of grasses or legumes in 
inter-spaces of trees. 

In order to provide green forage, 
year-round alternate land use 
(Agroforestry) systems need 
to be developed on private or 
community lands in the vicinity 
of villages. The community lands 
serve as potent source for grazing. 
Legume and fodder tree/ shrub 
species and access to fodder 
minikits programmes need to be 
prioritised for production of good 
biomass. Management of natural 
forest by the community could be 
improved substantially, ensuring 
ecological stability and reducing 
biotic pressure on existing 
resources. 

Green fodders of conventional 
source in excess during rainy 
season can be conserved as 
silage and hay making. Silage 
(PashuAchar) is the preserved 
green fodder in succulent form 
made from maize, sorghum, bajra 
and barely at flowering to milk 
stage  of cereal crops. Stemmed 
crops like berseem, lucerne, 
cowpea, soybean, oat and natural 
grasses at early flowering stage are 
suitable for hay making. Effective 
preservation of green fodder will 
meet out the fodder deficiency in 
India to a certain level.Tree leaves 
like bhimal, oaks, biul,  bamboo, 
khirk, tooni and kachnar which 
form the major fodder in hilly areas  
can be fed to dairy animals with 
straw based diet (50: 50) increased 
animal productivity

Crop residues especially jowar, 
bajra, maize stovers, wheat and 
paddy straw are used as  staple diet 
for dairy animals in our country 
are highly fibrous in nature with 
low crude protein and high energy 
content. But, their lingo-cellulose 
complex is more resistant for rumen 
microbial enzymes and reduce the 
bioavailability of energy source 
to animals. Various processing 
methods like physical (chaffing, 
chopping, soaking, grinding, 
pelleting etc.), chemical treatment 
(urea, sodium hydroxide, calcium 
hydroxide etc.)andbiological 
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Government of India formulated 
the Agriculture Export Policy for 
the first time this year. It aims to 
double agriculture exports to US 
$ 60 Bn by 2022 in line with the 
Prime Minister’s vision of doubling 
the farmers’ income.  Currently 
Indian exports are led by rice 
(US$ 6 Bn), marine products 
(US$ 5.8 Bn) and meat (US$ 4 
Bn) which together contributes 
to 52 percent of the total agri 
exports. Only a few countries in 
the world produce and consume 
rice. Therefore, the demand for 
rice in international markets is not 
quite elastic. Our meat exports are 
confined to buffalo meat. This has 
been under stress in the last few 
years due to adverse socio-cultural 
environment. 

OPINION

New agriculture export 
policy: an overview
The Agriculture Export Policy makes a case for marketing and promotion of “Brand 
India” and for establishment of an institutional mechanism for rapid alert and advance 
intimation of any likely imposition or restrictions in market access by the importing 
countries.
           gokul Patnaik

New rules have been notified 
in many States which impose 
restrictions of buying, trading 
and transportation of animals 
and Government schemes for 
giving grants to new abattoirs or 
modernization of existing ones 
have been discontinued. In order 
to achieve the desired aim of 
doubling exports diversification 
of export basket and destinations 
have to be thought of. Export 
of perishable items like fruits, 
vegetables and high value 
processed products of dairy, 
poultry and inland aquaculture 
is a possibility. But massive 
investment in required to be made 
on infrastructure and logistics.  
In the face of stiff international 
competition diversifying to other 

destinations and gaining market 
access to them is a herculean task.  

Currently, India’s export of US $ 
30 Bn mostly consist of low value 
and semi processed products 
which are marketed in bulk. The 
share of high value and value 
added products in our exports is 
less than 15 percent compared to 
25 percent in US and 49 percent 
in China. Therefore, emphasis will 
have to be laid on development of 
processing industries.

Domestic policies in India are 
mostly consumer-centric and are 
aimed primarily to contain price 
inflation. India’s agriculture exports 
are unpredictable as they are often 
blocked by export restrictions. As 
such the country is considered as 

required to fight against the 
constraints in each aspect of dairy 
farming practices. Government 
and milk federation must take 
corrective action for formation of 
village level cooperative societies, 
so that farmers get proper market 
for their milk with reasonable 
cost. In addition to this dairy  
development department must 
conduct skill-oriented long term 
training programs for production 
of value  added milk products, so 
that they get more prices, from  
milk. 

Local banks should encourage 
the rural women for dairy 
business by easily availability of 
loans with reasonable interest 
or providing subsidies to dairy 
farmers.  Government as well 
as NGOs must take initiative for 
proper functioning of artificial 
insemination centres, conducting 
vaccination/deworming/health 

care programme.If all suggestive 
measures taken up by government 
then only the study area will get 
momentum in feminization of  
dairy sector.

Training in technologies relevant 
to livestock management 
enhances knowledge and skills 
in animal rearing practices, 
disease management and feed 
management, which eventually 
improve income to the household. 
Further, training if conducted 
frequently would increase the 
level of knowledge, which in 
turn reflects into better dairy 
farming and management and 
ultimately increases production 
performance of dairy animals and 
empowerment of farm women.

Conclusion 
Dairying in India is a female 
dominated enterprise. Selection of 

breed, compounding balanced feed 
using locally available ingredients, 
feeding during pregnancy, health 
care and banking and insurance 
were the most preferred area in 
dairy farming. Dairying is the 
most effective pathway to lift 
rural women out of poverty and 
enable them to compete with 
commercial producers provided 
the organisations planning 
and implementing livestock 
development programmes are 
sensitive towards the needs, 
resources, production systems and 
perceptions of the families and 
extension service is strengthened 
and targeted to the underprivileged 
families particularly the women. 

(Dr Srivastava is the Director at 
ICAR- CIWA, while other authors 
are working as the principal 
scientists. Views expressed are 
their personal.)   
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exports. Last year, EU reduced 
the minimum residue limit (MRL) 
on Tricylazole from 1 ppm to 
0.01 ppm on basmati rice. Such 
sudden and arbitrary decisions 
hamper our exports. There is a 
need to establish a rapid response 
mechanism to take timely and 
effective action against such 
restrictions and to continue our 
efforts for greater market access 
for our agriculture products.

It is well known that currently 
our agriculture trade suffers from 
many inefficiencies due to lack 
of infrastructure and logistics.  
While massive efforts are required 
for creation of necessary agri 
infrastructure and improving 
logistics by building cold chains, 
warehouses, rail, road and port 
infrastructure both by the public as 
well as private sectors, in the short 
term it is necessary to compensate 
the exporters in financial terms. The 
MEIS scheme provides support 
for export of selected agricultural 
products. It is suggested that this 
should be broad-based and the 
support should be increased to 5 
percent for all primary agriculture 
commodities and 7 percent for 
processed and organic products.

To focus on export-oriented 
agriculture and horticulture 
products, some clusters have 
been identified. It is felt that 
unless Government provides 

adequate funds and a mechanism 
for development of essential 
infrastructure in the identified 
agri clusters, supported by R&D 
and extension services, the agri 
cluster will remain on paper only. 
It is suggested that a provision of 
Rs.50 crore should be earmarked 
for each cluster so that the Scheme 
can be successful. In order to 
attract private investment for 
development of infrastructure, 
Government should have a 
policy for development of agri 
infrastructure in the PPP mode 
with attractive incentives.

In the anxiety to protect domestic 
players or as a retaliatory measure, 
Government sometimes imposes 
restrictions on import of seeds 
and planting material necessary 
for export-oriented products or 
prohibits import of pesticides and 
chemicals whose use is permitted 
by the importing countries.Such 
restrictions hurt our own exports. 
For example, the recent ban on 
import of marigold seeds from 
China has dealt a body blow to 
the nascent marigold oleoraisins 
exports. Therefore, it is suggested 
that, before imposing such bans, 
Government should consult the 
stakeholders whose exports are 
likely to be impacted by such 
restriction.

The Agriculture Export Policy 
makes a case for marketing and 

promotion of “Brand India” and 
for establishment of an institutional 
mechanism for rapid alert and 
advance intimation of any likely 
imposition or restrictions in market 
access by the importing countries. 
Mostly we depend on our 
diplomatic establishments abroad 
who often do not have adequate 
and well-trained manpower. 
It is suggested that a Trade 
Representative may be posted in 
our diplomatic missions,atleast 
in the top 10 countries which 
are likely to be our major export 
destinations. This practice is 
followed by many major exporting 
countries with remarkable success.

The Agriculture Export Policy has 
rightly elaborated most of the 
issues and challenges faced in 
the export of agriculture products 
and steps needed to resolve the 
issues.  However, ‘the proof of 
the pudding is in the eating’ and 
unless these recommendations 
are implemented in a time-bound 
manner with adequate funds and 
support by the Government, the 
target of doubling agri exports 
is likely to remain a distant goal 
and will remain a mere New Year 
resolution.

(The author is the Chairman, 
Global AgriSystemPvt Ltd. He is 
also Former Chairman, APEDA. 
Views expressed are his personal.)

unreliable exporter. Due to high 
MSP in many commodities and 
price support, as well as extremely 
high logistics and transportation 
costs, the FOB prices of many 
Indian products are higher than 
the ruling price in the international 
market.  Even when they achieve 
price parity, the exports are 
sometimes restricted by ban or 
high minimum export price. 

In the World Bank-ICRIER study, 
it has been found that between 
2007 and 2011, India lost export 
worth US $ 5.6 Bn due to ban 
on rice and export of basmati 
rice.  Farmers were also adversely 
affected by it as the traders quoted 
a lower price to farmers for their 
paddy. Similarly, although India 
is the largest producer of onion, 
its periodic ban had adversely 
affected onion trade in the past 
and branded India as an unreliable 

exporter. So, in order to double 
agriculture export, domestic 
policies should be in sync. The 
Essential Commodity Act and 
Agricultural Productions Markets 
(APMCs) in various States continue 
to discourage establishment of 
modern storage and supply chain 
and disrupt exports. The export 
policy proposes that processed 
agriculture products and organic 
products will not be brought 
under restrictive regime of export 
ban, minimum export price duty. 
However, no such commitment is 
made for other products. It only 
states that export restriction, if 
any, in future will be on only few 
identified commodities which are 
essential for food security, under 
extreme price situation based on 
decision of a highlevel committee 
in a WTO compatible manner.
This may leave out most cereals, 
pulses, vegetables and edible oils, 

sugar and even cotton. For these 
commodities the threat of sudden 
export restrictions and bans is likely 
to continue, and it will discourage 
any significant investment by 
private sector in value chains, 
processing and exports.

Although, WTO mandates greater 
market access and removal of 
restrictions on international trade, 
in practice many countries protect 
their domestic production by 
imposing innovative restrictions 
under the guise of Sanitary 
and Phyto-Sanitary Standards 
(SPS) and Technical Barriers 
to Trade (TBT). Quite often 
these are not based on scientific 
reasons but merely to protect 
the domestic production. A few 
years back Europe banned the 
use of chlormequat chloride, a 
plant growth regulatorused in 
grapes which impacted our grape 
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ECONOMy

Market intelligence: key to 
increase farmers’ income

Introduction
Agriculture, including crop and 
animal husbandry, fisheries, 
forestry and agro processing 
constitutes the very basis of socio 
economic lives of India. It is one 
of the world’s largest agrarian 
economies, as the agriculture 
sector contributes about 17.2 
per cent to the national Gross 
Domestic Product (GDP) during 
the year 2016-17, sustain 
livelihood of about two-thirds of 
the population, accounts for 54.6 
per cent of the national work force 
and forms the back bone of the 
agro-based industries (Census 
2011). During the last half a 
Century (1965 to 2015), since 

the adoption of green revolution, 
India’s food production multiplied 
3.7 times and the population 
multiplied by 2.55 times. The 
net result has been 45 per cent 
increase in per person foodgrain 
production, which has made India 
not only food self sufficient at 
aggregate level, but also a net food 
exporting country. After green 
revolution, agricultural production 
has increased significantly but 
living standard of farmer has not 
improved to the desired extent. 

The main reason is thought to be 
the problem related to marketing 
of agricultural produce which 
includes non availability of market 
intelligence and information to the 

farmers at the right time. The NITI 
Aayog report (Ramesh Chand 
2017) on Doubling Farmers’ 
Income shows that if various 
sources of growth, as experienced 
in the previous 10-15 years, is 
maintained, it can achieve 75 
per cent increase in per farmer 
income by 2022-23 over base 
year of 2015-16 with better price 
realisation. 

Crop productivity is required 
to increase by 4.1 per cent and 
livestock value added by 6.0 per 
cent per year to double farmers’ 
income by 2022. TFP growth, 
which is mainly contributed by 
agricultural R&D, extension 
services, new knowledge, efficient 

Market information and intelligence are crucial to enable farmers and traders to take 
decision about what to grow, when to harvest, to which market produce should 
be sent for selling and whether to store it or not. An efficient Market Intelligence 
is essential for the development of the small and marginal farmers and for the 
agricultural sector as a whole.   
       Dr hemant Sharma

linkage with farmer in transfer 
of technology and knowledge 
empowerment through various 
extension activities. The role of 
market intelligence can be very 
well disseminated through the 
extension agencies working in these 
SAU’s and State Governments.

Need of market Intelligence
Market intelligence is required by 
the Producer farmer’s, government 
organization, traders and their 
organization, consumers and 
researchers as well.  Government 
organizations need market 
intelligence for formulation of 
plans and policies and also for 
their effective application. As 
farmer need market intelligence 
for proper adjustments in cropping 
pattern and to decide when, 
where and how much to sell, at 
the same time traders and their 
organizations require market 
intelligence for competitive sales, 
purchases and efficient commercial 
operations in order to carry 
out the functions of distribution 
efficiently. Consumer need market 
intelligence to understand market 
forces for making purchases in 

a rational manner. Researchers 
require market intelligence in 
order to assess the efficiency of 
the marketing system, identify 
the bottlenecks in marketing 
programme/projects and for 
suggesting future remedial steps 
and strategies. Agriculture Market 
Intelligence is giving price forecast 
for agriculture commodities. 
Farmers are advised well in 
advance of sowing the crop on the 
price that could be realised during 
harvest. In this way the AMI is 
providing the useful information to 
the farmers in taking right sowing 
and marketing decisions. 

Sources of market and price 
information: 
The farmers are the direct 
beneficiaries of MSP determined 
by the Government for different 
crops every year. As per the policy, 
the MSP is required to be declared 
before the sowing season of crops 
covered under MSP. A notable 
study was conducted in 11 sample 
states on Evaluation Study on 
Efficacy of Minimum Support 
Prices (MSP) on Farmers by NITI 
Aayog (2016). It can be seen from 
the table 3 that 81% of the farmers 
are aware of MSP fixed by the 
government for different crops. 
This awareness varies from 45 to 
100 percent in the different sample 
states. Out of the 11 States, 100 
percent farmers of 4 States, such 
as Andhra Pradesh, Punjab, 
Uttar Pradesh and Uttarakhand, 
informed that they were aware 
of MSP. Similarly, the awareness 
of MSP in the states like Bihar, 
Karnataka and Madhya Pradesh 
is quite high, i.e. 98, 80 and 90 
percents respectively. In other 
words, it is observed that in almost 
2/3rd of the states the awareness 
of MSP is more than 90 percent, 
which means, at least, the farmers 
are aware of the Government 
incentives provided in the shape 
of MSP for their produces.

practices like precision farming, is 
required to follow annual increase 
of 3.0 per cent. Indian farmers 
should raise area under two crops 
to 53 per cent from the present 40 
per cent recorded in recent years. 
Area under high value crops is 
required to follow an increase of 
4.4 per cent each year. Market 
reforms are required to enable 
farmers to get 17 per cent higher 
prices than base level in real terms. 
This requires 2.26 per cent increase 
in prices received by farmers in 
real terms. Finally, total number 
of cultivators is required to come 
down by 2.4 per cent each year. 

The reliable and timely availability 
of market information and 
intelligence in terms of price, 
produce, period and place to 
farmer definitely increases his 
net income and living standard. 
Markets have to play a decisive 
role for the survival and success of 
farming in the coming years and 
to sustain thrust on diversification. 
The State Agricultural Universities 
(SAUs) are set up for teaching, 
research and extension activities. 
The Krishi Vigyan Kendra (KVK’s) 
of each university has a direct 
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Source: Evaluation Study on Efficacy of Minimum Support Prices (MSP) on Farmers by NITI Aayog (2016).

Another important thing about MSP is whether the farmers are informed of MSP before or after the sowing 
season. As per the MSP guidelines, the farmers are supposed to know about the Government price of their 
commodities before the sowing of the crops. However, the figure above shows that only 10 percent of the 
farmers came to know about MSP for the different crops before their sowing season, whereas 62 percent of 
the farmers knew about the prices of their produces after the sowing. Also, 28 percent of the farmers could not 
recollect the information.

As policy awareness plays a vital role on the efficacy of a programme and thus, it is worthwhile to ascertain 
the medium through which the cultivators get to know about MSP fixed by the Government. The information 
collected is presented in table 2.

It is observed from the above table that 18 percent of the farmers came to know about MSP for their produces 
through their own efforts. In the southern states of Andhra Pradesh and Karnataka, the self-awareness about 
MSP was found to the tune of 68 and 60 percents respectively. At the same time, it is a matter of concern that 
only 7 percent of the state officials from the district level to the Gram Panchayat level were able to disseminate 
information on MSP to the farmers of the sample villages. Similarly, 11 percent of the farmers were made 

Table:1	Awareness	of	Farmers	on	MSP	of	their	crops

S. No States Total Farmers % of farmers aware of 
MSP

Declaration of MSP by Govt.(in %)
Before sowing After sowing Can’t say

1 AP 80 100 1 99 -
2 Bihar 120 98 32 53 15
3 Gujarat 80 48 - 48 52
4 Karnataka 80 85 1 51 48
5 MP 160 90 - 72 18
6 Maharashtra 120 45 24 59 17
7 Odisha 120 68 - - 100
8 Punjab 80 100 29 71 -
9 Rajasthan 120 57 22 38 40

10 UP 138 100 - 100 -
11 Uttarakhand 40 100 - 100 -
 Total 1238 81 10 62 28

Table	2:	Source	of	Awareness	about	MSP(%)

S. No States Self State official News paper FCI official Market/ 
Traders

Knowledge- able 
person

1 AP 68 20 - 12 - -
2 Bihar 19 2 32 14 22 11
3 Gujarat - 18 55 26 1 -
4 Karnataka 60 - 1 - 1 38
5 MP 2 1 3 51 22 21
6 Maharashtra 6 4 54 9 13 14
7 Odisha 9 23 14 - 8 46
8 Punjab 8 1 43 3 37 8
9 Rajasthan 1 1 49 2 13 34
10 UP 16 4 29 18 1 32
11 Uttarakhand 8 - 38 3 - 51
12 Total 18 7 29 11 1 34

Source: Evaluation Study on Efficacy of Minimum Support Prices (MSP) on Farmers by NITI Aayog (2016).

aware of MSP by the FCI officials. 
34 percent of the farmers received 
information on MSP from the 
knowledgeable persons such as, 
village headmen, Sarpanches, 
village school teachers and Gram 
Sevaks. The traders and market 
brokers are also informing the 
villagers about the Government 
rate of the agricultural products. 
Although, their percentage on the 
average is very much negligible, 
still they have shown the presence 
in the States like Punjab (37%), 
Bihar (22%) and Madhya Pradesh 
(22%).

Conclusion 
Market information and intelligence 
are crucial to enable farmers and 

traders to take decision about 
what to grow, when to harvest, 
to which markets produce should 
be sent for selling and whether to 
store it or not. It is no doubt that 
an efficient Market Intelligence is 
essential for the development of 
the small and marginal farmers 
and for the agricultural sector as a 
whole. In as much as it provides 
outlets and incentives for increased 
production, MI contributes greatly 
to the commercialization of 
subsistence farmers. 

Most of the farmers are dependent 
on mass media like news papers 
and KVK’s training programmes 
for accessing the information 
on agriculture market. Once this 

information is made available 
to them, they share and discuss 
among themselves, friends, 
neighbors and relatives in order 
to take marketing decision of their 
agriculture produce. Effective 
linkages of production systems 
with marketing and other Value 
added activities would play an 
increasingly important role in 
the diversification of agriculture. 
Marketing excellence is the result 
of correct marketing decisions and 
correct marketing decisions come 
from Market Intelligence.

(The author is the Assistant 
Professor at Sardar Patel University, 
Gujarat. Views expressed are 
personal.)  



42 43SMART AGRIPOST I MARCH I 2019SMART AGRIPOST I MARCH I 2019

Snapshots of SMART FARM TECH 2019
Raipur, Chhatishgarh 

March 1-2, 2019

Public and private sectors to work 
hand-in-hand for agri-livestock 
development in Chhattisgarh 

Raipur: Chhattisgarh, the rice 
bowl of India, is slated to witness a 
mammoth leap in the agricultural 
map of the country with the 
synchronised efforts of all stake 
holders including public and 
private sectors. 

The state which is responsible 
for the overwhelming production 
of rice in the country along 
with considerable produce of 
pulses, maize, oilseeds, and 
millets is gearing up to witness 
the complimentary efforts of 
private and public sector in the 
enhancement horticulture and 
livestock in the state. 

Taking part in the national 
conference, Smart Farm Tech 
2019, in Raipur on 1-2 of March 
2019, farmers, public leaders, 
scientists, civil servants deliberated 
on the latest agriculture and 

livestock technologies. The 
conference also provided an 
opportunity to entrepreneurs, 
start-ups and industry honchos 
discuss about the potentials in the 
state.

The advantage of investing in 
livestock, poultry, dairy and 
fishery industries in Chhattisgarh 
was discussed in detail while issues 
of digitalisation of agriculture 
and farm mechanisation formed 
the core concern of most of the 
speakers. 

The two-day event based on 
theme ‘New Technologies for 
Transformation of Agriculture’ 
had focused on investment 
opportunities in agriculture and 
allied sectors in Chhattisgarh.

Speaker of Chhattisgarh Legislative 
Assembly, Dr Charan Das Mahant 

had conferred ‘Smart Agri Leader 
Award 2019’ to PadmaShree 
Phoolbasan Bai Yadav, Ms. 
Shraddha Singh, Shrimati Divya 
Madhuri Khalko and Shri Sonsai 
Ram for their contribution to 
agriculture sector in the state.

The event was inaugurated 
by Dr O P Chaudhury, Joint 
Secretary, Department of Animal 
Husbandry, Dairying & Fisheries, 
Chhattisgarh. Other dignitaries 
who had graced the event were 
N P Mohapatra, CGM, NABARD, 
Bahadur Ali , Managing Director, 
ABIS Export (I) Pvt Ltd, Gokul 
Patnaik, IAS (retd) Chairman, 
Global AgriSytem Pvt Ltd and 
Vijay Saradna, Director, Nabkisan 
Finance Ltd among others. The 
two-day event was organised by 
SMART AGRIPOST in association 
with IB Group, ICAR and CLFMA.

SMART FARM TECH 
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