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Release of the Central Government's assistance of
Rs.1,712.10 crore from National Disaster Response
Fund (NDRF) to State of Tamil Nadu for Drought and
Cyclone Relief and Rs.1,235.52 crore to State of
Karnataka for Drought Relief.

The Central Government is concerned about the prevailing
drought situation in the States of Tamil Nadu and
Karnataka. After the receipt of detailed memoranda from
these States, Inter-Ministerial Central Team (IMCT) was
deputed to visit the drought affected areas for the spot
assessment of the calamity. The High Level Committee
(HLC) had recommended the quantum of assistance to the
States based on the extant norms of assistance and the
report of the IMCT.

Based on the approval of the High Level Committee
(HLC), the Central Government sanctioned Rs.1793.63
crore to State of Tamil Nadu and Rs.1,782.44 crore to State
of Karnataka for drought relief from NDRF. Based on the
above sanctions, a sum of Rs.1447.99 crore had been
released to the State of Tamil Nadu by the Central
Government from NDRF after adjusting Rs.345.64 crore
available with the State as balance in the State Disaster
Response Fund (SDRF). For State of Karnataka, after
adjusting Rs.96.92 crore available with the State as balance
in the SDRF and earlier release of Rs.450 crore by the
Central Government, sum of Rs.1,235.52 crore had been
released from NDRF. The HLC had also advised the State
Governments to take utmost care and ensure that all the
individual beneficiary-oriented assistance are mandatorily
disbursed through the bank account of the beneficiaries.

Further, the Central Government had released
Rs.264.11 crore from NDRF for providing the Central
assistance to the State of Tamil Nadu for the cyclonic storm
'Vardha' during December, 2016. This amount had been
approved by the HLC on the basis of the report of the
Inter-Ministerial Central Team sent by the Central
Government to assess the damage. These releases are over
and above the releases made to States as devolution of
42% of Central Taxes as per the recommendation of the
14th Finance Commission. For the year 2016-17, a sum
of Rs.6.08 lakh crore had been released to all States as
devolution of Central Taxes. Tamil Nadu had received
Rs.24,538 crore and Karnataka had received Rs.28,750
crore under devolution formula during 2016-17.

During 2016-17, the Central Government had also
provided Rs.48,869 crore to all the States as grant for Rural

and Urban Local Bodies to primarily meet the requirement
of  basic necessities for people living in these areas. For
the benefit of farmers, Rs.13,240 crore had been provided
under Pradhan Mantri Fasal Beema Yojana (PMFBY) in
2016-17. Also, Rs.2,45,435 crore had been provided under
the Centrally Sponsored Schemes (CSS) for transfer to
the States from the Central Government during 2016-17.
This includes Rs.47,499 crore for Mahatma Gandhi
National Rural Employment Guarantee Scheme
(MGNREGS) which is used for employment generation
and water conservation works.

In view of onset of the summer season, the Prime
Minister Shri Narendra Modi had instructed that in the
next three months, all the States should focus on water
conservation related works by utilizing the funds available
under various Schemes such as Pradhan Mantri Krishi
Sinchai Yojana (PMKSY) and MGNREGS etc.

Government of India had taken a number of steps for
the promotion as well as conservation of livestock
extending benefits to the farmers

Union Agriculture & Farmers Welfare Minister, Shri Radha
Mohan Singh addressed the people on the inauguration of
International Centre for FMD (ICFMD) in Arugul, Jatni,
and Bhubaneswar. Union Agriculture & Farmers Welfare
Minister, Shri Radha Mohan Singh had said that
Government of India had taken a number of steps for the
promotion as well as conservation of livestock extending
benefits to the farmers. He further said that healthy
livestock is conducive for the welfare of the farmers.  If
livestock are healthy, the income of the farmers would
increase.  It is a result of the initiative taken by the
Government of India that our country is enjoying the first
rank in milk production in the world. Apart from this, our
country has acquired third rank in egg production. The
Minister of Agriculture and farmers welfare stated it on
the inauguration of International Centre for FMD (ICFMD)
in Arugul, Jatni, and Bhubaneswar.

Shri Singh also narrated that, for the first time in the
country, a Pashudhan Sanjivani Nakul Swasth Patra
Scheme had been launched for sustaining the health of
livestock. Along with this, UID is framing out the identity
base of the livestock as well as a national data related
thereof.  For the first time in the country, a new initiative
entitled as Rashtriya Gokul Mission along with the
allocation of Rs. 500 crores had been initiated in December
2014 for the conservation as well promotion of domestic

Farm Sector News
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species under National Bovine Genetic and Dairy
Development programme. Under this mission 14 gokul
villages are being established and 41 livestock zones are
being made sophisticated with more allocated funds for
the improvement in bull species.  A National Bovine
Genetic Centre had been established for the improvement
in domestic species.  For the first time in the country,
e-livestock portal had been launched.

The Minister of Agriculture, on this occasion,
realized that virus borne FMD as well as influenza like
disorders pose serious challenges for the health of
livestock. The bovines, buffaloes as well as pig species
are mainly affected through these disorders. More than
50 crores livestock across the country are very much prone
to these disorders. The Minister of Agriculture added that
his government is doing his best for the prevention of
FMD. The Minister of Agriculture, while expressing his
expectations, said that this International Laboratory would
play an important role for the management of this disorder
along with the infrastructures of bio security and bio-
control in the arena of global as well as SAARC
partnership. The Minister also praised the scientists and
officers associated with this laboratory for their mention
worthy performance. The Minister of Agriculture laid the
foundation of KVK in Orissa Agriculture and Technology
University in Bhubaneswar. On this eve, Union Petroleum
Minister Mr. Dharmendra Pradhan and VC, Orissa
Agriculture & Technology University, Prof. S. Pasupalak
was also present.

On this juncture, the Minister of Agriculture opined
that Orissa Agriculture & Technology University had been
established so as to meet the necessities of the farmers in
the state. This is the second largest university in the country
and the only agriculture university in the state. He briefed
that 31 KVKs have been set up with 100% financial
assistance under ICAR which are working as on farm
testing, frontline demonstration, skill oriented training,
zonal day as well as farmers fair centres along with
pioneering the multidimensional technological transfer to
the required spots under Orissa Agriculture & Technology
University, Bhubaneswar. He further said that farmer's
First programme being conducted in Khorda district aimed
at bringing about an improvement in farm productivity as
well as benefits by transforming the middle to high costing
production systems with participation approach. A project
named as Arya is being organized in Nayagarh district of
the state with the objective of attracting the youth towards
agriculture entrepreneurs innovation sector.

Geo-tagging of agriculture assets created under
Rashtriya Krishi Vikas Yojna (RKVY): Shri Radha
Mohan Singh

A MoU was signed between Rashtriya Krishi Vikas Yojana
(RKVY) and National Remote Sensing Centre (NRSC)
on 6th April, 2017, for geotagging of agriculture land in

presence of Union Minister of Agriculture and Farmers
Welfare, Shri Radha Mohan Singh and Dr. Jitendra Singh,
the Minister of State, Department of Atomic Energy and
Department of Space, Development of North Eastern
Region, Ministry of Personnel Public Grievances &
Pensions. Shri Shobhna K Patnaik, Secretary DAC & FW,
Dr. Kiran Kumar, President, ISRO, Director, NRASA DAC
and senior officer of NRASA were also present on this
occasion.

Shri Radha Mohan Singh said that Rashtriya Krishi
Vikas Yojana (RKVY) works for the development of
Agriculture & allied sectors by motivating the states. More
than 1.5 lakh assets have been created/ developed under
this scheme in agriculture, horticulture, livestock, fisheries
and dairy sectors.  It is imperative to formulate a national
index of the assets to understand them, systemize them
and to reduce the gap between demand and supply.

Agriculture Minister said that the government is
committed to transparency in governance.  Shri Singh said
that development of space-related technologies to prepare
the list of the assets and their utilisation is a progressive
step.  Being aware of the realistic status of assets would
not only be helpful in monitoring and utilising, but also
be extremely useful in formulating development schemes
in the agriculture sector. Agriculture Minister added that
it would also help in avoiding duplication and pave the
way for harmonising a balance between the various
schemes of the ministry.

Shri Radha Mohan Singh further added that there is
unlimited scope for agriculture development by utilising
satellite and remote sensing technologies. The government
wants farmers to avail the benefits provided by these
technologies. Shri Singh said that by utilising space-related
technologies, farmers would get timely information about
pesticide/residue testing labs, storage infrastructure and
agriculture markets.

Agriculture Minister informed that the space
technology needs to be developed in the areas such as
land resource mapping, pesticides management, soil health
mapping, crop yield estimation as well as the identification
and assessment of floods like calamities, inland fisheries,
animal species identification and sheep rearing and when
the technology is developed, the farmers can enjoy quick
and instant benefits.

Ministry approved procurement of one lakh metric
tonne potatoes from farmers under Market
Intervention Scheme (MIS)

The Ministry of Agriculture and Farmers Welfare had
approved the procurement of potato under Market
Intervention Scheme (MIS) in Uttar Pradesh for the crop
season 2016-17. A maximum quantity of 1, 00,000 metric
tonne (MT) of potato may be procured under the scheme
by the State Agency.
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 The purchase would be made at Rs. 4,870/- per MT.
The Ministry would provide an additional Rs. 1217.50/-
per MT or actual whichever is less for overhead expenses,
such as transportation charges, mandi tax, and godown
charges. Purchase centres/areas would be decided by the
state government in consultation with the state agency.
The MIS would be implemented by the state agency. The
Potatoes would be purchased from the Cooperative
Societies, farmers' organizations or directly from the
farmers to eliminate the possibility of middlemen taking
advantage of the scheme. The state government would
ensure that the produce is purchased from genuine farmers
only.

The procured stocks would be disposed of in the
open market to ensure maximum realizable price. If
necessary, this can also be sold to processing units within
the state.  The state agency would also make efforts to
export the procured potatoes after processing. In order to
avoid recycling, the stock would not be sold in the same
market / state from where it has been procured during the
period of the scheme.  However, if the prices are better, it
can also be sold locally. Barter payments or payments in
kind to farmers for procurement won't be allowed.

Availability of High Yielding Seeds

The availability of certified/quality seeds for Kharif 2017
is 176.26 lakh quintals against the requirement of 154.69
lakh quintals in the country and there is no shortage of
quality pesticides in the country as reported by the States.

The Indian Council of Agricultural Research and
the State Agricultural Universities are conducting research
and high yielding varieties are being developed for the
benefit of farmers. During the year 2016, a total of 308
varieties had been developed and released. The details
are, in Cereals 153 varieties, Pulses 43 varieties, Oilseeds
50 varieties, in Fibre crops 33 varieties, in Forage 20
varieties and in Sugar crops 9 varieties.

The Government provides assistance under various
crop development programmes/Schemes for seed related
activities to make quality seeds available to the farmers at
reasonable prices. The quality of pesticides is monitored
by the insecticide inspectors of Central (182) and State
Government (13403), respectively, through inspection of
manufacturing, storage, sale points etc, draw samples of
pesticides, analyze with the help of notified pesticide
analysts,. Prosecution is initiated in case of violation of
the provisions of insecticide Act, 1968.

Blue Revolution

Realizing the immense scope for development of
fisheries and aquaculture, the Government of India has
restructured the Central Plan Scheme under an umbrella
of Blue Revolution. The restructured Central Sector

Scheme (CSS) on Blue Revolution: Integrated
Development and Management of Fisheries approved by
the Government provides for a focused development and
management of the fisheries sector to increase both fish
production and fish productivity from aquaculture and
fisheries resources of the inland and marine fisheries sector
including deep sea fishing.

The scheme has the following components:

  i. National Fisheries Development Board
(NFDB) and its activities.

 ii. Development of Inland Fisheries and
Aquaculture.

iii. Development of Marine Fisheries,
Infrastructure and Post-Harvest Operations.

iv. Strengthening of Database & Geographical
Information System of the Fisheries Sector.

 v. Institutional Arrangement for Fisheries Sector.

vi. Monitoring, Control and Surveillance (MCS)
and other need-based Interventions.

vii. National Scheme on Welfare of Fishermen.

The Scheme Blue Revolution: Integrated
Development and Management of Fisheries is being
implemented in consultation with all States & UTs. Besides
the activities undertaken under both the marine and inland
sectors, no specific role for the coastal states has been
defined.

The Blue Revolution is being implemented to
achieve economic prosperity of fishermen and fish farmers
and to contribute towards food and nutritional security
through optimum utilization of water resources for
fisheries development in a sustainable manner, keeping in
view the bio-security and environmental concerns.

Under the scheme, it has been targeted to enhance
the fish production from 107.95 lakh tonnes in 2015-16
to about 150 lakh tonnes by the end of the financial year
2019-20. It is also expected to augment the export earnings
with a focus on increased benefit flow to the fishers and
fish farmers to attain the target of doubling their income.

The Department has prepared a detailed National
Fisheries Action Plan-2020(NFAP) for the next 5 years
with an aim of enhancing fish production and productivity
and to achieve the concept of Blue Revolution. The
approach was initiated considering the various fisheries
resources available in the country like ponds & tanks,
wetlands, brackish water, cold water, lakes & reservoirs,
rivers and canals and the marine sector.

Cabinet approved MSP for Raw Jute for 2017-18 season

The Cabinet Committee on Economic Affairs, chaired by
the Prime Minister Shri Narendra Modi had given its
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approval for the increase in the Minimum Support Price
(MSP) for raw Jute for 2017-18 season in order to protect
the economic interests of the farmers.

The CCEA had increased the MSP to a level of Rs.
3500/- per quintal for 2017-18 season which indicates an
increase of Rs. 300/- (9.4%) over the previous year. During
last three years (2015-16, 2016-17 & 2017-18),
Government has increased the MSP for jute from Rs. 2700/
- to Rs. 3500/- (29.6%) as compared to increase from
Rs.2200/- to Rs. 2400/- (9.1%) in the preceding three years
(2012-13, 2013-14 & 2014-15).

Jute is mainly used as raw material for Packaging
Industry. The increase in MSP would benefit the Jute
industry which supports the livelihood of around 40 lakh
farm families and provides direct employment to 3.7 lakh
workers in organised mills and in diversified units
including tertiary sector and allied activities. These farm
families are mainly concentrated in the States of West
Bengal, Bihar and Assam which account for over 95% of
the area as well as jute production in the country. New
varieties of jute viz., JRO-204, JBO-2003, JRS-517,
JRC-532 and JRO-2407 are being promoted by providing
support for seeds production under National Food Security
Mission (NFSM)-Commercial Crops. National Seeds
Corporation Limited has entered into agreement for
promotion of new varieties of jute seeds in the jute growing
states.

Cabinet approved measures to increase oil palm area
and production in India

The Union Cabinet, chaired by the Prime Minister Shri
Narendra Modi, approved measures to increase oil palm
area and production in India.  These include:

   i. Relaxation of land ceiling limit for oil palm
cultivation under NMOOP (National Mission
on Oilseeds and Oil Palm).

The Cabinet approved relaxation in
restrictions for providing assistance to more
than 25 hectare area also under NMOOP to
attract corporate bodies towards oil palm and
derive maximum benefit of 100% FDI.

   ii. Revision of norms of assistance under Mini
Mission-II of NMOOP.

The Cabinet further gave its approval to revise the
norms of assistance mainly for planting materials,
maintenance cost, inter-cropping cost and bore-well to
make oil palm plantations attractive.

The measures would yield following results:

�   To encourage oil palm plantation on large scale
by corporate bodies and to utilize wastelands.
By relaxing restrictions under NMOOP, private
entrepreneurs/cooperative bodies/joint ventures
would show their interest to invest in oil palm
plantation and availing the NMOOP support.

� To encourage farmers for oil palm cultivation
in a bigger way. The revision of cost norms
would motivate fanners for oil palm plantation.

Annual Action Plan (AAP) of the State / Agencies
will be approved by Department of Agriculture,
Cooperation & Farmers Welfare on revised cost norms.
The private entrepreneurs/ cooperative bodies/ joint
ventures will be invited by the respective state
Governments for oil palm plantation in their state.

At present, the programme is being implemented in
12 States, namely, Andhra Pradesh, Karnataka, Tamil
Nadu. Mizoram, Odisha, Kerala, Telangana. Chhattisgarh,
Gujarat, Arunachal Pradesh, Nagaland & Assam. Nearly
133 districts are under oil palm cultivation in these
12 states, However, all the potential states of Oil palm are
covered under NMOOP.

There will be some financial implication in relaxing
restrictions of area and up-scaling the norms of subsidies
but the same would be accommodated within NMOOP
fund. Therefore, no additional funds would be required.

DAC&FW in consultation with NITI Aayog, identified
a set of 9 marketing reforms to be made in Agriculture
Produce Marketing Committee (APMC) Acts

A national consultation to review the progress of adoption
of reforms and other initiatives in the agri-marketing sector
aimed at enhancing farmers' income was held on 13th
April, 2017, under the Chairmanship of Dr. Ramesh
Chand, Member, NITI Aayog. The meeting was also
attended by Shri S.K. Pattanayak, Secretary DAC&FW,
Dr. Ashok Dalwai, Additional Secretary, DAC&FW, senior
officers from DAC&FW, Niti Aayog, Ministry of
Environment, Forests & CC and Deptts. of Agricultural
Marketing, Forest and Revenue from the State Govts /UTs.

DAC&FW had, in consultation with NITI Aayog,
identified a set of 9 marketing reforms to be made in
Agriculture Produce Marketing Committee (APMC) Acts
of the States/UTs. These include 3 mandatory reforms
enabling integration to e-NAM viz provision for e-trading,
unified trading license and a single point levy of market
fee, as well as setting up markets in the private sector,
direct marketing, etc all aimed at reducing the
intermediaries between producer and buyer so as to ensure
remunerative prices to the farmer. The States were also
advised to relax the felling and transit rules for trees being
grown by farmers on their own lands so as to encourage
agroforestry which has a huge potential for supplementing
the income from agriculture.

The salient features of the new model, namely,
Agriculture Produce Marketing Committee (APMC) Act,
2017 drafted by DAC&FW were also discussed. This
encompasses the reforms being advocated for a transparent
market enabling price discovery and competition where
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farmers would have multiple options to sell their produce,
including the eNAM platform. This has been developed
after extensive consultations with States/UTs, Ministries
and the public and is in the final stages of approval. The
Department is also in the process of drafting a model
Contract Farming Act and the States were requested to
send their views to enable drafting of a wholesome Act.
E-NAM which has barely completed a year of
implementation is already proving to be very beneficial
as evidenced by increasing number of States coming on
board, traders and farmer's registration and volume and
value of trade being done online. So far, 417 markets from
13 States have joined the online-portal, which targets
integration of 585 markets by March 2018. So far, 39.75
lakh farmers and 88474 traders have registered and trade
of Rs 15,009 crores has taken through the e-NAM portal.

Farmers were being exploited and oppressed in
different ways under Khurki and Teenkathiya systems,
says Shri Radha Mohan Singh

The Union Minister of Agriculture and Farmers Welfare
Shri Radha Mohan Singh said that there is no other
example in the human civilisation about the war waged
by the farmers in a peaceful way against the oppression
and injustice of the Britisher under the leadership of
Gandhiji. The Minister of Agriculture said it on 15th April,
2017 while addressing a gathering at National Farmer Fair
in Champaran. He further said that the innocent, disarmed
farmers raised their voice against the atrocities,
exploitations, oppression and extortion of the Britishers
and forced them to abolish the system through Satyagraha.

The Minister added that the Neeley Britishers had
confiscated more than one lakh crore fertile lands and set
up their kothis there. Farmers were being exploited and
oppressed in different ways by Neeley Britishers under
Khurki and Teenkathiya systems. Under Khurki system,
the British planters used to pay some money to the farmers
(Raiyyat) by mortgaging their lands and houses and
compelling them to sow indigo.

The Minister said that the British administration and
Jamindar had established "Teen Kathiya" system under
which teen katha land out of one bigha was reserved for
indigo (Neel) farming. The farmers had to bear the cost of
indigo farming and the British planters used to keep the
yields without compensating the farmers. Not only this,
they were even exploited through the various taxes levied
on them. Thousands of landless labourers and poor farmers
were forced to sow indigo instead of other crops. Before
1867, 5 kathiya land system was reserved for indigo
farming. The farmers were forced to pay several taxes
while delivering indigo into the factories such as Bapahi-
Putahi, Marvah and Sagaura. Despite taxes, the factories
used to pay very low prices for the indigo and the farmers
were never paid their dues in time.

The Minister said that in the latter half of the
19th century more than 47000-acre land was sown with
indigo. In 1914, the indigo farming was limited to 8100
acres due to stiff competition from the best quality German
indigo. In the aftermath of First World War, the British
planters stopped importing indigo from Germany which
resulted in an increased demand for indigo and after that
Champaran gained importance for indigo farming. The
government and the landlords expanded indigo farming.
However, the British planters used to reap the benefit and
the farmer's condition remained the same.

The Minister said that Gandhiji reached Motihari
on April 15, 1917. Next day, when Gandhi ji was ready to
leave for Champaran, he received a government order to
be present before the SDO of Motihari. The order also
stated that Gandhiji should leave the area immediately and
go somewhere else. But Gandhiji disobeyed the order and
continued his journey to Champaran. He was prosecuted
for the violation of the order. After having reached
Champaran Gandhiji informed the District Collector in
writing that he would not leave Champaran until the issues
related to indigo farming are not looked into. Thus,
Gandhiji presented a burning example of civil
disobedience movement. Gandhiji made such an
impression on the government that they assured him full
cooperation. Babu Rajendra Prasad, Acharya J.P Kriplani,
Babu Brij Kishor Prasad and Maulana Mazrul Haq joined
Gandhiji to resolve the issues of the farmers of Champaran.

Major steps taken by Department of Animal
Husbandry, Dairying & Fisheries (DAHDF) to
discourage the Adulteration of Milk and Milk products
in coming summer season, 2017

Adulteration in Milk is harmful to health even while it is
an unfair trade practices. Further, it is a market fraud and
affects the honest efforts of the milk producers.
Government of India had enacted Food Safety and
Standards (FSS) Act -2006 in August 2006 to consolidate
the laws relating to food and to establish the Food Safety
and Standards Authority of India (FSSAI) for laying down
science based standards for articles of food and to regulate
their manufacture, storage, distribution, sale and import,
to ensure availability of safe and wholesome food for
human consumption and for matters connected therewith
or incidental thereto. Food Safety and Standards Act, 2006
is implemented by the Food Safety & Standards Authority
of India through the State Food Safety Commissioners in
each State. The State Government machinery is equally
responsible in controlling the menace of sale of
adulterated/synthetic milk.

Department of Animal Husbandry, Dairying &
Fisheries is regularly reviewing the availability of milk
situation in the country with National Dairy Development
Board (NDDB) and State Milk Federations. The
Department is observed that due to increase in the
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international and domestic prices there will be less
availability of milk and milk products in the ensuing
summer season which may affect the quality of milk and
milk products. The issue of adulteration of milk had been
discussed in the meetings held on 23.03.2017 and
31.03.2017, under the chairmanship of Secretary(ADF)
with the officers from M/o Health& Family Welfare, Food
Safety and Standards Authority of India(FSSAI), and
National Dairy Research Institute, Karnal, Haryana, which
have discussed about the measures/steps to be taken for
effective enforcement of the provision of Food Safety and
Standard Act (FSS Act) 2006 and to ensure availability of
safe & quality Milk and Milk Products to the consumers
in products in coming summer season, 2017.

Centre giving priority to agriculture sector by
allocating maximum funds for the farmers' welfare:
Agriculture and farmers welfare Minister

The Union Minister for Agriculture and Farmers Welfare
Shri Radha Mohan Singh said that the central government
is giving priority to agriculture sector by allocating
maximum funds for the farmers' welfare. Shri Singh said
that the government aims at increasing the agriculture
production, determining productivity and boosting dairy/
livestock/fisheries while promoting agriculture education,
research and extension organisation. It was stated by Shri
Singh while inaugurating two-day National Conference
on Agriculture for Kharif Campaign-2017, which started
on 25th April, 2017 in New Delhi.

The Minister of States for Agriculture & Farmers
Welfare, Shri Parshottam Rupala and Shri Sudarshan
Bhagat and senior government officials were present on
this occasion. Discussion at the conference was centred
on last year's agricultural production, how to increase the
production of next year's Kharif crop, raising agricultural
productivity in consultation with the state governments,
ensuring the availability of inputs before the cropping
season, implementation of technology and new innovations
in the agriculture sector.

Shri Singh said that to achieve Prime Minister
Narendra Modi's target of doubling farmers' income by
2022, Agriculture Ministry has written letters to the state
governments urging them to strategise and work on it.
Agriculture Minister said that while strategising, the state
governments will have to closely monitor agricultural
production and agricultural products processing activities.
Shri Singh said that the government has launched various
schemes for the farmers. Pradhan Mantri Krishi Sinchayee
Yojana, Pradhan Mantri Fasal Bima Yojana, Soil Health
Management, Paramparagat Krishi Vikas Yojana, E-Nam,
Agroforestry (Medh Par Ped) and Neem coated Urea to
name a few. To increase milk production, National Dairy
Mission was initiated. Blue Revolution is emphasising on
inland fisheries and deep sea fishing. The schemes aim to
increase the agricultural productivity and improve farmers'

income. Union Minister said that for the success of
schemes, we will have to work together with dedication
and sincerity. Shri Singh further informed that this year's
growth rate for the agriculture and allied sectors was about
4 percent.

For the welfare of agriculture sector, the Agriculture
and Farmers Welfare Ministry has converted all its schemes
into special missions, schemes and programmes. With joint
efforts of all stakeholders, the 2nd advance estimates
predict about 271.98 MT production of food grain, which
is 8.11 percent higher as compared to the year 2015-16.
Shri Singh also said that the production of the foodgrains
is 5.82 percent more than the last five years' average
production. There was a record foodgrains production in
2013-14, however, this year's yield was 2.61 percent higher
as compared to 2013-14. Agriculture Minister said that
the farmers have started reaping the benefit of the schemes
initiated by the department of Agriculture Cooperation &
Farmers Welfare. The schemes include National Food
Security Mission (NFSM), National Horticulture Mission
(NHM), Rashtriya Krishi Vikas Yojana (RKVY), and Total
Direct Benefit Transfer (DBT).

Shri Singh said that the National Food Security
Mission (NFSM), one of the most important schemes of
the agriculture ministry covers rice, wheat, pulses, cereals
and other main crops. Before the current government came
to the power, NFSM was being implemented in 482
districts of 19 states. When the NDA government came to
the power, the implementation of NFSM was extended to
638 districts of 29 states. Apart from that, 2.70 lakh hectare
area is being used for organic farming. While ensuring
the overall growth of agriculture and allied sectors,
Rashtriya Krishi Vikas Yojana or RKVY's aims at
achieving annual growth and maintaining the same during
the 12th Plan. Agriculture Minister said that the Ministry
is focusing on the production and productivity of oilseeds
and equal attention is also being given to the fruits,
vegetables and horticulture. The government is also
focusing on quality and availability of seeds. Apart from
that national seed mission has been initiated under the
scheme grants will be given for seed processing, seed
storage, improving the quality of seeds and storing of seeds
for the emergency.

Shri Singh said that the government is trying to
safeguard farmers' interest by announcing a minimum
support price for main agricultural commodities. The thrust
of the policy is to create a balanced and integrated structure
to meet the overall needs of the economy. To support the
prices, central nodal agencies such as FCI, CCI, JCI,
NAFED, SFAC etc. start procurement process to ensure
that the market price doesn't slip below the MSP fixed by
the government. In case the market price of the commodity
falls below the announced minimum price, govt agencies
intervenes under Market Intervention Scheme (MIS) and
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procures the entire quantity offered by the farmers at the
announced minimum price. During the period of 2014-15
to 2016-17, Indian government procured chilli, apple,
ginger, potato, oil palm, grapes, onion betelnut, etc from
the farmers of Uttar Pradesh, Andhra Pradesh, Karnataka,
Telangana, Tamil Nadu, Arunachal Pradesh, Himachal
Pradesh, Mizoram and Nagaland. Any sharp rise or fall in
prices not only causes harm to consumers but farmers too.
To mitigate volatility in the prices of agricultural produce,
a Price Stabilisation Fund of Rs.500 Crore for agricultural
commodities was announced, which has been now
increased to Rs.1500 crore. To control the rising pulses
price, 40,000 metric tonne pulses had been distributed to
the states at their behest and meanwhile, the government
is creating a buffer stock of 20 lakh metric tonne pulses.
Simultaneously government is procuring 20,000 metric
tonne onion for buffer stock.

Shri Singh also said that the Kharif season is around
the corner, therefore, it is imperative for the state
governments to make plans to procure high-quality seeds
of several types of crops and fertilisers for the farmers. The
state governments should ensure that there is no scarcity of
inputs during the cropping season. To ensure that the farmers
avail the benefits of Fasal Bima Yojana, the government
launched Pradhan Mantri Fasal Bima Yojana from 2016
Kharif season after improvising the earlier insurance
scheme. The insurance is vast and covers the pre-sowing to
post-harvest losses. For soil health, the government has
started Soil Health Card scheme. To promote organic
farming, Paramparagat Krishi Vikas Yojana has been
launched. To increase farmers' income, the government is
also focusing on agro-forestry and bee-keeping.

Shri Singh inaugurated two-day National Conference
on Agriculture for Kharif Campaign-2017

The National Conference on Agriculture for Kharif
Campaign - 2017 had been organised on 25th and
26th April, 2017 at New Delhi.  The Conference was
inaugurated by Shri Radha Mohan Singh, Union Minister
of Agriculture and Farmers' Welfare and also addressed
by Shri Parshottam Rupala and Shri Sudarshan Bhagat,
Ministers of State for Agriculture and Farmers' Welfare.
The Conference was attended by Secretary, Department
of Agriculture, Cooperation and Farmers' Welfare, besides
Agriculture Production Commissioners / Principal
Secretaries / Secretaries / Directors of the State
Departments of Agriculture, Horticulture and Agriculture
Marketing, Senior Scientists from ICAR and other officials
from relevant Ministries and agencies.

In his inaugural address, Union Minister for
Agriculture and Farmers' Welfare applauded efforts of the
Central and State Governments in attaining an estimated
record production of about 272 million metric tons in
foodgrains and 33.6 million tons oilseeds. Shri Singh
particularly referred to the expected quantum jump in

pulses production, which is estimated at a record breaking
22.14 million metric tons as per the second Advance
Estimates. Shri Radha Mohan Singh pointed out to
encouraging first stage forecast of the South West monsoon
during Kharif 2017 and exhorted the States to make all
necessary arrangements of agricultural inputs for our
farmers.  Shri Singh further stressed on the commitment
of the Government to double the income of farmers by the
year 2022 and the initiatives taken by the Central
Government towards this end.  A roadmap has been
prepared to scale up pulses production to 24 MMTs by
2021.  Union Agriculture Minister complimented states
that have achieved the target of delivery of soil health cards
to all farmers and exhorted the others to complete the first
phase by in the next 2-3 months.  Shri Singh pointed out
that the second cycle of the Soil Health Card scheme would
commence in May 2017.  Shri Singh referred to growing
popularity of the Pradhan Mantri Fasal Bima Yojana and
hoped that the States would expand the coverage further
this year.  Union Agriculture Minister encouraged States
to implement the Paramparagat Krishi Yojana in a mission
mode to promote organic farming, particularly in the
rainfed and hilly areas.  Shri Singh reiterated the need to
introduce marketing reforms in agriculture sector to enable
farmers a better price realisation.

In his address, Shri Parshottam Rupala Minister of
State for Agriculture highlighted the achievements made
under flagship schemes of the Department and made a
particular reference to the Pradhan Mantri Fasal Bima
Yojana which was launched from Kharif, 2016.  Under
this new scheme, comprehensive risk coverage from pre-
sowing to post-harvest losses has been provided.  Minister
of State, Shri Rupala exhorted the States to leverage
technology in the implementation of the scheme and
achieve the targets for insurance coverage of 40% and
50% of the total cropped area/farmers during 2017-18 and
2019-20, respectively.

In his address, Shri Sudarshan Bhagat, Minister of
State for Agriculture stated that it was absolutely
imperative that all flagship schemes of the Governments
are given the highest priority to bring about material
improvements in the lives of our farmers.

Union Agriculture Secretary, Shri Shobhana
K. Pattanayak in his address pointed out the multipronged
strategy needed to double farmers' income by 2022.  He
laid particular emphasis on initiatives to reduce cost of
production, bridging the yield gaps in productivity and
ensuring better price realisation for our farmers. He
particularly emphasised the necessity for adoption of
technology in this regard.

Shri Radha Mohan Singh held bilateral meeting with
Shri Nicos Kouyialis, Minister of Agriculture, Rural
Development and Environment, Cyprus

India and Cyprus signed Work Plan for 2017-18 on
27th April, 2017 to implement an already singed MOU
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for cooperation in the agriculture sector. It covers areas
such as joint research projects, training/exchange
programme for scientists/experts working in the specific
fields in various institutes of the two countries, exchange
of germplasms and technology, promotion of private sector
participation and joint workshops and conferences etc.

Union Minister of Agriculture and Farmers Welfare
welcomed Shri Nicos Kouyialis said that India's relations
with Cyprus have always been warm and friendly with the
two countries supporting each others' views on various
international matters. Shri Singh said that India has
achieved tremendous progress in the Agriculture and Allied
Sectors, which remains a principal source of income in
the country. The government is working not only to

accelerate agricultural production to meet the rising
demand for food, but also to increase the income of those
dependent on agriculture. Union Agriculture Minister said
further said the government has set a target of doubling
farmers' income by 2022 and briefly highlighted the
initiatives taken in this regard.

Union Minister of Agriculture and Farmers Welfare
said that the government has laid great focus on furthering
relationships with like-minded countries, not only to
improve trade and investment prospects but also to share
the knowledge earned over the years. Shri Singh thanked
the Cyprus minister for his visit to India and said that it
has provided an opportunity to further enhance the bilateral
relationship between the two countries.
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Trends in foodgrain Prices

During the month of March, 2017 the All India Index
Number of wholesale price (2004-05=100) of food grains
decreased by 2.53 percent from 272.8 in February, 2017 to
265.9 in March, 2017. The Wholesale Price Index (WPI)
Number of cereals decreased by 1.02 percent from 255.9
to 253.3 and WPI of pulses decreased by 7.66 percent from
352.4 to 325.4 during the same period. The Wholesale Price
Index Number of wheat decreased by 3.59 percent from
247.7 to 238.8 while that of rice increased by 0.56  percent
from 249.4 to 250.8 during the same period.

Weather, Rainfall and Reservoir Situation during April,
2017

Rainfall Situation

Cumulative pre-monsoon season rainfall for the country as
a whole during the period 01st March to 26th April, 2017
has been 4% higher than the Long Period Average (LPA).
Rainfall in the four broad geographical divisions of the
country during the above period has been higher than LPA
by 39% in East & North East India but lower than LPA by
59% in Central India, 14% in South Peninsula and 11% in
North-West India.

Out of total 36 meteorological Sub-divisions,
05 subdivisions received large excess rainfall, 01
subdivision received excess rainfall, 09 subdivisions
received normal rainfall, 12 Sub-divisions received deficient
rainfall, 07 subdivisions received large deficient rainfall and
02 subdivisions received no rainfall.

Water Storage in Major Reservoirs

Central Water Commission monitors 91 major reservoirs
in the country which have total live capacity of 157.80
Billion Cubic Metre (BCM) at Full Reservoir Level (FRL).
Current live storage in these reservoirs (as on 27th April,
2017) is 42.66 BCM as against 34.18 BCM on 27.04.2016
(last year) and 41.14 BCM of normal storage (average
storage of last 10 years). Current year's storage is higher
than the last year's storage by 25% and 4% higher than the
normal storage.

1.  Economic Growth

As per the 2nd advance estimates of national income,
released by CSO on February 28, 2017, growth-
rate of Gross Domestic Product (GDP) at constant
market prices is placed at 7.1 per cent in 2016-17
as compared to 7.9 per cent in 2015-16.

The growth in Gross Value Added (GVA) at
constant (2011-12) basic prices for the year 2016-
17 is estimated to be 6.7 per cent, as compared to
7.8 per cent in 2015-16. At the sectoral level,
agriculture, industry and services sectors grew at
the rate of 4.4 per cent, 5.8 per cent and 7.9 per
cent respectively in 2016-17.

The share of total final consumption in GDP at
current prices in 2016-17 is estimated to be 69.3
per cent, as compared to 68.1 per cent in
2015-16. The fixed investment rate (ratio of gross
fixed capital formation to GDP) declined from
29.2 per cent in 2015-16 to 26.9 per cent in 2016-
17.

The saving rate (ratio of gross saving to GDP)
for the years 2015-16 was 32.2 per cent, as
compared to 33.0 per cent in 2014-15. The
investment rate (rate of gross capital formation
to GDP) in 2015-16 was 33.2 per cent, as
compared to 34.2 per cent in 2014-15.

2. Agriculture and Food Management

Rainfall:The cumulative rainfall received for the
country as a whole during the period
1st to 12th March,  2017 has been 11per cent above
normal. The actual rainfall received during this
period was 49.2 mm as against the normal at 44.3
mm. Out of the total 36 meteorological
subdivisions, 5 subdivisions received large excess,
5 subdivisions received excess rainfall, 10
subdivisions received normal rainfall, 7
subdivisions received deficient rainfall, 7
subdivisions received large deficient rainfall and
remaining 2 subdivisions received no rainfall.

All India production of foodgrains: As per the
2nd Advance Estimates released by Ministry of
Agriculture & Farmers Welfare on
15th  February 2017, production of foodgrains
during 2016-17 is estimated at 272.0 million
tonnes, as compared to 251.6 million tonnes in
2015-16 (Table 3).

Procurement: Procurement of rice as on 5th

April 2017 was 32.7 million tonnes during Kharif
Marketing Season 2016-17 whereas
procurement of wheat was 32.7 million tonnes
during Rabi Marketing Season 2016-17
(Table 4).

General Survey of Agriculture
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Off-take: Offtake of rice during the month of
January, 2017 was 26.5 lakh tonnes. This comprises
24.1 lakh tonnes under TPDS/NFSA and 2.4 lakh
tonnes under other schemes. In respect of wheat,
the total offtake was 22.4  lakh tonnes comprising
18.0 lakh tonnes under TPDS/NFSA and 4.4 lakh
tonnes under other schemes. The cumulative
offtake of food grains during 2016-17 (till January,
2017) is 56.2 million tonnes (Table 5).

Stocks: Stocks of foodgrains (rice and wheat) held
by FCI as on March 1, 2017 was 40.9 million
tonnes, as compared to 46.1 million tonnes as on
March 1, 2016 (Table 6).

3. Industry and Infrastructure

Index of Industrial Production (IIP)

The Index of Industrial Production (IIP) declined
by 1.2 per cent in February 2017, as compared to
a growth of 1.9 per cent in February 2016. The
IIP growth during April-February 2016-17 was
0.4 per cent, as compared to 2.6 per cent during
April-February 2015-16.

The growth in mining sector was by 3.3 per cent
in February 2017, as compared to 5.0 per cent
growth in February 2016. The production of
manufacturing sector declined by 2.0 per cent in
February 2017, as compared to a growth of 0.6
per cent in the corresponding month of previous

TABLE 1: GROWTH OF GVA AT BASIC PRICES BY ECONOMIC ACTIVITY AT CONSTANT (2011-12) PRICES (IN PER CENT)

Growth Rate (%) Share in GVA or GDP (%)
Sectors 2014-15 2015-16 2016-17 2014-15 2015-16 2016-17

2nd RE 1st RE 2nd AE 2nd RE 1st RE 2nd AE

Agriculture, forestry & fishing -0.3 0.8 4.4 16.5 15.4 15.1

Industry 6.9 8.2 5.8 31.3 31.4 31.1

Mining & quarrying 14.7 12.3 1.3 3.2 3.3 3.1

Manufacturing 7.5 10.6 7.7 17.4 17.8 18.0

Electricity, gas, water supply & 7.2 5.1 6.6 2.2 2.1 2.1

other utility services Construction 3.0 2.8 3.1 8.5 8.1 7.9

Services 9.5 9.8 7.9 52.2 53.2 53.8

Trade, Hotel, Transport Storage 8.6 10.7 7.3 18.5 19.0 19.1

Financial, real estate & prof servs 11.1 10.8 6.5 21.3 21.9 21.9

Public Administration, defence and 8.1 6.9 11.2 12.4 12.3 12.8
other services

GVA at basic prices 6.9 7.8 6.7 100.0 100.0 100.0

GDP 7.2 7.9 7.1 -- --- ---

Source: Central Statistics Office (CS0). 2nd  RE: Second Revised Estimates 1st RE: First Revised Estimates, 2nd AE: as per second advance estimates of
GDP released on 28th February 2017.

TABLE 2: QUARTER-WISE GROWTH OF GVA AT CONSTANT (2011-12) BASIC PRICES (PER CENT)

Sectors 2014-15 2015-16 2016-17

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3

Agriculture, forestry & fishing 3.4 4.9 -1.7 -0.2 2.6 2.3 -2.2 1.7 1.9 3.8 6.0

Industry 8.2 5.8 3.6 6.1 7.4 7.4 9.5 8.6 6.1 5.1 6.6

Mining & quarrying 22.3 9.3 12.1 14.7 11.2 13.9 13.3 11.5 -0.3 -1.3 7.5

Manufacturing 9.1 7.2 2.7 7.7 8.5 10.3 12.8 10.8 9.0 6.9 8.3

Electricity, gas, water
supply & other utility services 8.4 7.0 7.0 2.7 2.5 5.9 4.1 7.8 9.6 3.8 6.8

Construction 1.6 1.9 1.6 0.6 4.8 0.0 3.2 3.0 1.7 3.4 2.7

Services 7.9 9.8 11.9 8.5 9.5 10.4 9.4 10.1 8.8 8.2 6.8

Trade, hotels, transport,
communication and 9.3 6.2 3.9 10.8 10.6 8.9 9.6 13.2 8.2 6.9 7.2
services related to
broadcasting
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TABLE 2: QUARTER-WISE GROWTH OF GVA AT CONSTANT (2011-12) BASIC PRICES (PER CENT)—CONTD.

Sectors 2014-15 2015-16 2016-17

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3

Financial, real estate & 10.2 14.1 14.0 10.9 10.2 13.1 10.4 8.9 8.7 7.6 3.1
professional services

Public administration, 1.5 7.2 21.8 1.3 6.3 7.2 7.5 6.7 9.9 11.0 11.9
defence and Other Services

GVA at Basic Price 7.3 7.9 6.3 6.1 7.8 8.4 7.0 8.2 6.9 6.7 6.6

GDP at market prices 7.4 7.8 6.1 6.5 7.8 8.4 6.9 8.6 7.2 7.4 7.0

Source: Central Statistics Office (CS0).

TABLE 3: PRODUCTION OF MAJOR AGRICULTURAL CROPS (2ND ADV. EST.)

Crops Production (in Million Tonnes)

2012-13 2013-14 2014-15 2015-16 2016-17

Total Foudgrains 257.1 265.0 252.0 251.6 272.0

Rice 105.2 106.7 105.5 104.4 108.9

Wheat 93.5 95.9 86.5 92.3 96.6

Total Coarse Cereals 40.0 43.3 42.9 38.5 44.3

Toral Pulses 18.3 19.3 17.2 16.4 22.1

Total Oilseeds 30.9 32.8 27.5 25.3 33.6

Sugarcane 341.2 352.1 362.3 348.4 310.0

Cottor# 34.2 35.9 34.8 30.0 32.5

Source: DES, DAC&FW, M/o Agriculture & Farmers Welfare, # Million bales of 170 kgs. each.

TABLE 4: PROCUREMENT OF CROPS IN MILLION TONNES

Crops 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17

Rice# 35.0 34.0 31.8 32.2 34.2 31.7$

Wheat@ 28.3 38.2 25.1 28.0 28.1 23.0$

Total 63.3 72.2 56.9 60.2 62.3 55.7

# Kharif Marketing Season (October-September), @ Rabi Marketing Season (April-March,), $ Position as on 05.04.2017

Source: FCI and DFPD, M/o Consumer Affairs and Public Distribution.

Table 5: OFF-TAKE OF FOOD GRAINS (MILLION TONNES)

Crops 2012-13 2013-14 2014-15 2015-16 2016-17
(Till January)

Rice 32.6 29.2 30.7 31.8 29.7

Wheat 33.2 30.6 25.2 31.8 26.5

Total 65.8 59.8 55.9 63.6 56.2
(Rice & Wheat)

Source: DFPD, M/o Consumer Affairs and Public Distribution.

TABLE 6:  STOCKS OF  FOOD GRAINS (MILLION TONNES)

Crops March 1, 2016 March  1,  2017

1. Rice 19.4 20.4

2. Unmilled Paddy # 14.6 16.5

3. Converted Unmiled Paddy in terms of Rice 9.8 11.1

4. Wheat 16.9 9.4

Total (Rice & Wheat) (1+3+4) 46.1 40.9

#Since September, 2013 FCI gives separate figures for rice and unmilled paddy lying with FCI & state agencies in terms of rice.
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Abstract

An attempt has been made in this paper to study the
direction of trade, trade competitiveness and stability in
the export and changes in the export of Indian coffee. The
study revealed that barring the year 1997, coffee was
perfectly competitive with its Nominal Protection
Coefficient (NPC) value being less than unity till 2000
and from 2000 onwards, the domestic price for coffee in
India was more competitive than the international prices.
The results of Markov Chain analysis showed that other
countries are the most stable importer of the Indian coffee
while Spain is the least stable importer compared to other
countries.

Key words: Coffee, Compound growth rate, NPC,
Markov chain analysis.

Introduction

Coffee is of global importance, ranking second after
petroleum in the world commodity trade. Moreover, coffee
is of particular importance as a major export commodity
in many low-income and developing countries in Latin
America, Africa and Asia. Coffee was one of the first
commodity in which control over world trade was imposed.
Brazil had been producing 75 to 90 percent of the world's
coffee in the early 1900's, mostly led by Columbia and
other Latin American countries to a series of producer-
country under agreements to control exports which raised
world prices from 1902 until the first International Coffee
Agreement was signed in 1962. This agreement brought a
major change in the world coffee market since the period
when major coffee importing countries (including the
USA) also became signatories. The International Coffee
Agreement (ICA) is an international commodity agreement
aimed to achieve a reasonable balance between the supply
of and demand for coffee. Export quotas are used as the
principal instruments. The original agreement was signed
in 1962 for a five-year period, since then there have been
five subsequent agreements, ratified in 1968, 1976, 1983,
1994, and 2001. International Coffee Organisation's (ICO)
exporting members account for over 97 per cent of world
coffee production and its importing members are
responsible for around 80 per cent of world coffee
consumption.

The coffee industry currently has a commodity chain

that involves producers, middlemen exporters, importers,
roasters, and retailers before reaching the consumer.
Middlemen exporters often referred to as coffee "coyotes,"
purchase coffee directly from small farmers. Large coffee
estates and plantations often export their own harvests or
have direct arrangements with a transnational coffee
processing or distributing company.

India is the sixth largest producer of coffee in the
world, accounting for over four percent of world coffee
production, with the bulk of all production taking place in
its Southern states.It is believed that coffee has been
cultivated in India longer than anywhere outside of the
Arabian Peninsula. Indian coffee is said to be the finest
coffee grown in the shade rather than direct sunlight
anywhere in the world. There are approximately 250,000
coffee growers in India, 98 per cent of them are small
growers. Almost 80 per cent of the country's coffee
production is exported. Of that which is exported, 70 per
cent is bound for Germany, Russian federation, Spain,
Belgium, Slovenia, United States, Japan, Greece,
Netherlands and France. Against the backdrop of these
issues, the present study is an attempt to evaluate the
growth and instability in the export of coffee, its trade
competitiveness in the world market and direction of trade
and changing pattern of its exports.

Methodology

Till 1995, the Coffee Board had a pool (controlled)
marketing system of coffee in India. However, the winds
of liberalization swept the Indian coffee industry and since
1995, marketing of coffee was strictly became a private
sector activity. Therefore, the period from 1995-96 to
2009-10 was purposively considered for the study. Data
for the study is collected from various sources. Time series
secondary data on the export quantity, destination wise of
exports, wholesale prices of coffee in various major
consuming centers in India have been compiled from
Indiastat and other various sources like Food and
Agricultural Organization (FAO), published journals,
periodicals and websites for a period of 1995-96 to 2009-
10 (Post liberalization of coffee industry) for coffee. The
information on international prices (composite indicator
prices) of coffee is compiled from International coffee
organizations. The analytical tools employed in the present
study are elaborated as under.

Articles

Changing Direction and Magnitude of India's Coffee Export in the Post-liberalization Era

VINOD R. NAIK* AND NETHRAYINI K. R**

*, **Department of Agricultural Economics, University of Agricultural Sciences, Dharwad-580 005
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Compound Growth Rate Model

The growth in quantity of export of coffee is analyzed
using the compound growth rate (CGR).  CGR is computed
using log-linear model.

ln y
t
 = α

t
 + β

t
  + u

t

Where,

y
t

= Quantity (tons) of coffee in year t.

t = Time element which takes the value 1,
2…………..n for various years.

α
t

= Intercept
β

t
= Regression coefficient

Annual compound growth rate (r) = [(Antilog pt)] × 100

Instability analysis

The formula suggested by Cuddy and Della (1978)
is used to compute the index of instability. Instability index
is used to study the stability of exports over the years.

                     Standard Deviation (o )
Index of Instability =                                      x 100 x 1 -R2

Mean (X)

Export Competitiveness (Nominal Protection
Coefficient-NPC)

Nominal Protection Coefficient (NPC) of Indian coffee is
estimated for the period (1995-96 to 2010-11) in order to
examine its export competitiveness in the World market.
Nominal Protection Coefficient is a straightforward
measure of competitiveness. It is calculated as a ratio
between the domestic prices to the International price of a
comparable grades of commodity, adjusted for all the
transfer costs such as freight, insurance, handling costs,
margins, losses etc. If NPC is less than one, the commodity
is competitive (under importable hypothesis, it is
considered a good import substitute and under exportable
hypothesis, it is worth exporting). If NPC is greater than
one, the commodity is not competitive (not a good import
substitute or not worth exporting).

NPC can be estimated under two main hypotheses
i.e., under importable hypothesis and exportable
hypothesis. Under importable hypothesis, the commodity
in question i.e., coffee is regarded as an import substitute
and it is imported and it competes with domestically
produced commodity in domestic market. The transfer cost
i.e., the international and domestic transportation costs
extend a sort of protection to the domestic commodity.

Under exportable hypothesis, the commodity in
question is treated as exportable commodity and thus
competes with internationally produced commodity at a
foreign port. Therefore, the domestic commodity has to
be extra efficient at least to the tune of international
transportation costs at least.

Symbolically,

NPC=P
d
 / P

b

Where, P
d 
and P

b
 denote domestic whole sale price

of coffee and -world reference price of coffee, respectively.

Markov Chain Analysis

Annual export data for the period 1995-96 to 2009-10 is
used to analyze the direction of trade and changing pattern
of exports of coffee. The major coffee importing countries,
namely, Belgium, Germany, Italy, Russian Federation and
Spain were considered while rest of the world considered
as 'other' countries.

The trade directions of commodities exports were
analyzed using the first order Markov chain approach. The
estimation of the transitional probability matrix P is the
central to markov chain analysis. The elements Pij of the
matrix P indicates the probability that export will switch
from country i to country j with the passage of time. The
diagonal elements of the matrix measure the probability
that the export share of a country will be retained. Hence,
an examination of the diagonal elements indicates the loyalty
of an importing country to a particular country's exports.

In the context of the current application, structural
changes were treated as a random process with selected
importing countries. The average exports to a particular
country was considered to be a random variable which
depends only on the past exports to that country, which
can be denoted algebraically as

    
        r

E
jt
 =      E

it-1*
 P

ij
 + e

jt

      i=1

Where,

E
jt  

= Exports from India to jth country during the
year t.

E
it-1

= Exports to ith country during the period t-1.
P

ij
= Probability that the exports will shift from

ith country to jth country.
e

jt
= The  error  term  which  is  statistically

independent of E
it-1

.
t = Number of years considered for the analysis
r = Number of importing countries

The transitional probabilities P
ij
 which can be

arranged in a (c * r) matrix have the following properties.

O  ≤  P
ij
  ≤  1

                                              n

                     Σ  P
ij
 = 1 for all i

             i=1

Thus, the expected export shares of each country
during period't' were obtained by multiplying the export
to these countries in the previous period (t-1) with the
transitional probability matrix.

Σ
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To estimate the transitional probabilities of the
Markov chain model, Minimum Absolute Deviations
(MAD) estimation procedure was employed, which
minimizes the sum of absolute deviations. The
conventional linear programming technique was used, as
this satisfies the properties of transitional probabilities of
non-negativity restrictions and row sum constraints in
estimation.

The linear programming formulation is stated as

Min (OP* + Ie)

Subject to,

XP* + V = Y

GP* = 1

P*  ≥  0

Where,

0 -  is the vector of zeroes.

P*- is the vector in which probability Pij are
arranged.

I -  is an apparently dimensioned vector of area.

E -  is a vector of absolute error (1 U 1).

Y -  is the vector of export to each country.

X -  is the block diagonal matrix of lagged values of Y

V -  is the vector of errors

G -  is the grouping matrix to add the row elements
of P arranged in P* to unity.

Using the estimated transitional probabilities, the
exports of coffee to various destinations are predicted by
multiplying the same with the respective shares of base
year. The values in the transitional probabilities matrix
will have different interpretations. The value of diagonal
elements indicates the probability of retention of the
previous year values, while values in columns show
probability of gain of a particular country from other
countries, values in rows report probability that a country
might lose to their countries in respect of a specific
commodity exports.

Results and Discussion

Global and Indian Scenario of Coffee Production and
Export

Global and India's production and export scenario of coffee
is presented in Table 1. It could be seen from the table
that, there has been an increase in the global coffee
production since 1995-96. The quantity of coffee traded
in the international market has also increased considerably
over the study period. The closer examination of the figures
indicates that India's contribution in the global coffee

production has declined from 4.36 per cent during 1995-
to 3.90 per cent in the year 2009-10. Similarly, the share
of India in the global coffee export also declined from
4.83 per cent (1995-96) to 3.26 per cent (2009-10). Perusal
of the Figure 1 indicates that, actual quantity exported is
more than the targeted export over the study period, thus
making coffee as one of the prime commodities involved
in foreign trade from India.

Interestingly, Table 1 also reveals that the percentage
of coffee exported from India from the total coffee
production has declined considerably from 94.10 per cent
to 64.39 per cent over the study period. The reasons for
decline in contribution is attributed to rise in consumption
of coffee in India after 2000 and setting up of café coffee
day (CCD), Barista, Java Green, Café Mocha and other
retail outlets on commercial lines specially in metros and
big cities. Rise in coffee culture and flocking of coffee
parlors among metros and big cities in India have all
contributed to increase in the consumption of coffee.

The internal consumption of coffee in India rose to
80,000 tonnes in 2005, a positive change since the years,
not so very long ago, when consumption was static at
55,000 tonnes per annum. The growth of coffee
consumption in recent years is estimated at a healthy 6
per cent per annum, bringing India squarely onto the radar
of global coffee companies as a consuming, and not just a
producing and exporting country. Liberalization of the
Indian coffee industry in the year 1996-97 has significantly
altered the landscape for coffee growers and exporters, as
well as retailers. Today, the coffee retail scene in India is
thriving like never before. The burgeoning coffee bars in
India have been identified as one of the more visible signs
of a booming consumer economy.

Growth and Instability in the Export of Indian Coffee

The compound growth rates and instability index of
Indian coffee export in quantity for the period 1995-96 to
2009-10 are presented in Table 2. It could be seen from the
table that over the year, quantity-wise total export of Indian
coffee exports grew marginally at the rate of 0.93 per cent
per annum and it was found non-significant. With respect
to country-wise analysis, the growth in the export of Indian
coffee to Italy, Spain, other countries and Belgium was
positive and increasing at the rate of 5.77 per cent,
4.39 per cent 3.68 per cent and 3.39 per cent, respectively,
and found significant only in the case of Italy and other
countries. Whereas, the growth in the export of Indian coffee
in the case of USA (-14.58%), Canada (-6.69%), Russian
Federation (-4.09%) and Germany (-4.05%) showed
declining trend. The possible reasons for decline in the
export of Indian coffee are competition from Columbia and
Vietnam, the two major producers who have as well
exploited the international markets having an export share
of 20 per cent and 8 per cent respectively. Countries like
Germany, Italy, Belgium and USA who produce no coffee
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are also among major exporters. This indicates of the amount
of value addition and branding that could make a country a
major player in the world market. Though India has one of
the best varieties of shade grown coffees, especially the
Indian Robusta is known for its strong blend, the major
coffee markets of the world are not exploited by India due
to lack of certification in India (Deepika, 2015). Even poor
value addition to Indian coffee at a primary level is reflected
out of the fact that nearly 70 percent of coffee exported by
India is neither roasted nor decaffeinated and that has been
worstly affected the Indian coffee trade (Ministry of
agriculture, IIFT capacity building program).

To examine the stability of coffee export from India
to different countries, the instability index in the export of
coffee was estimated and results are presented in the same
Table 2. Perusal of the table indicates that Belgium
(39.29%), USA (38.56%), Spain (37.23%), Canada
(29.19%) and Germany (26.00%) are the most unstable
importers of Indian coffee as they have registered
increasing instability index over the years. On the other
hand, other countries (10.67%), Italy (11.18%) and
Russian Federation (17.12%) showed that they are the
stable importer of the Indian coffee over the years. It could
be said from the above discussion that with rise of Brazil
and Vietnam in global coffee market, India is losing out
traditional coffee importers. Similar results were found in
study conducted by Mamatha (1995), where she estimated
the growth rates of production and export of selected spices
for the period from 1970-71 to 1991-92.

Export Competitiveness of Indian Coffee in the World
Market

The nominal protection coefficient (NPC) is evaluated to
find out the level of protection and level of government
intervention in different commodities. It is interesting to
visualize from the Table 3 that barring the year 1997, coffee
is perfectly competitive with its NPC value being less than
unity till 2000, indicating that coffee is worth to export.
From 2000 onwards, the NPC value for coffee is more
than unity, indicating that domestic price for coffee in India
is more competitive than the international prices. As
mentioned earlier, even though there has been overall rise
in domestic consumption of coffee, but per capita
consumption of coffee in India is still very low (0.1 Kg
per annum, 137th rank) compared to other countries.

Historically, it has been proved that there are hardly
any linkages between global and domestic coffee prices.
Domestic prices have remained high despite a crash in
global coffee prices. Cheap labour is one of the most
critical cost factors in coffee production. Substantial
increase in labour cost can erode competitiveness of Indian
coffee in the international markets. Coffee is one of the
few agricultural crops in India which is subject to taxes.
Hike in taxes can substantially reduce margins to growers
and serve as major disincentive.

From the above discussion, it is clear that Nominal
Protection Coefficient (NPC) is not the sufficient
parameter to decide the export competitiveness in case of
coffee, because of high domestic price not fully supported
by the demand as the consumption of coffee is mostly
restricted to high income segments. Thus domestic market
alone will not support Indian coffee production and hence
export becomes necessary to sustain coffee industry. There
are lessons to India from competitors in Central and Latin
America who, in addition to leveraging on technology to
increase the yield have made certification possible to a
great extent without much cost with the existing local
institutions and infrastructure. Finding a low cost model
for individual farm certification calls for collaboration
among a range of local and international actors which
needs to be addressed through the right set of policies
(Deepika, 2015).

Direction of Trade of Coffee Export from India

The transitional probability matrix, presented in Tables 4
depicts a broad idea of change in the direction of trade of
Indian coffee over the study period. The four major
countries which import Indian coffee are: Belgium,
Germany, Italy, Russian Federation and Spain. The export
to remaining countries is pooled under the category of
'other countries'. It is evident from the table that, other
countries are the most stable importer of the Indian coffee
as the probability that other countries retained their original
share from previous year was 83.00 per cent. They lost
their share of about 14.40 per cent to Russian Federation,
1.86 per cent to Italy and 0.74 per cent to Spain even
though the other countries gained considerable amount
from Italy (30.20 %) and Russian Federation (8.62 %).
Thus, there is likely shift in shares of export of Indian
coffee from Belgium, Italy and Russian Federation to other
countries.

Italy is another stable importer of Indian coffee as it
retained 69.80 per cent of its share from previous year by
losing 30.20 per cent to other countries, even though it
gained considerable share from Spain (65.51%), Belgium
(14.39%), Russian Federation (12.56%) and other
countries (1.86%). While Spain is the least stable importer
of Indian coffee as it retained only about 6.78 per cent of
its share from the previous year, by losing 65.51 per cent
share to Italy and 27.72 per cent to Belgium but it gained
32.01 per cent share from Belgium, followed by Germany
(21.51%) and other countries (0.74%). Apart from Italy
and other countries, Germany, Russian Federation and
Belgium were also the stable importer of Indian coffee as
they retained about 58.20 per cent, 48.80 per cent and
47.98 per cent of their share from the previous year
respectively and similar interpretation could be made for
these countries. Hence, it would be necessary to give more
stress on Spain. The plans for export should be oriented
towards this country and also plans should be formulated
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for stabilizing the export to other countries. The reasons
may be that there is a major shift in the consumption and
thereby composition of demand for coffee in the developed
(importing) countries which has had unfavorable effects
on aggregate export earnings from coffee. While India also
faces the threat from Columbia, Kenya or Ethiopia due to
their better quality of coffees, there is also a threat from
Brazil in terms of higher yield of coffee, especially for the
robusta variety grown in the country. The country had
adopted the strategy of large scale and low cost coffee
plantations to ensure large harvests and access to
international markets The development and
implementation of new technologies have enabled a
marked increase in the Brazilian coffee bean production.
Coffee productivity in Brazil has steadily and
comprehensively risen as a result of changes in technology.
According to CECAFE statistics, bean productivity in
Brazil increased by 76 percent from 1990 to 2000
(Deepika, 2015).

The projection of the Indian coffee export to
different countries was computed using the transitional
probability matrix and the results of actual and estimated
exports of Indian coffee have been presented in Table 5.
The market share projections of coffee exports to different
countries have been computed up to 2015-16.

It could be seen from table-5 that, the percentage
share of actual and estimated export of coffee to Belgium
had shown increasing trend between 1995-1996 and
2003-04. However, the projected value suggests that the
percentage of quantity would slightly increase from
3.78 per cent in 2010-11 to 5.41 per cent by 2015-16. In
case of Germany, the per cent share of actual export had
shown decreasing trend from 1995-1996 to 2009-10 and
the estimated value showed that the share of Germany was
marginally increased from 12.25 per cent to 12.83 per cent
between 2000-01 to 2002-03 and the projected market
share is expected to increase during 2010-11 to 2015-16
from 7.92 per cent to 9.69 per cent.  In the case of Italy,
the projected market share was expected to decrease
marginally from 21.66 per cent to 20.07 per cent during
2010-11 to 2015-16 and similar trend was seen in the
case of Russian Federation. The actual export share of
coffee to Spain had decreased drastically from 5.07 per cent
in 1998-99 to 2.95 per cent in 2009-10, however, the
projected market share is also expected to increase
marginally from 3.10 per cent to 4.37 per cent during
2010-11 to 2015-16. The actual export share to the
countries pooled under 'others' showed a declining trend
during 1995-96 to 2009-10 from 49.12 per cent to 48.83
per cent. The projected market share is also expected to
decrease from 2010-11 to 2015-16.

Keeping in view of the foregoing discussions, more
stress has to be given on the countries such as Belgium,
Germany,  Italy  and  other  countries  category  for

maintaining present status of export and the government
has to give more importance to the countries such as
Spain and Russian Federation to maintain the market
share in the future. The threat becomes intense to India
when the competitors are increasing the share of
sustainable coffee in the world markets, especially in the
European and the Northern American Markets which is
fastly moving towards certified coffee consumption. It
is in this context, in India, the problem of improvement
of coffee safety in addition to coffee quality has to be
considered (Bhat, 2005). The Indian coffee Board has
endorsed the ICO quality plan as part of 7 steps to quality
coffees. It has, during 2004, brought out a guide to Indian
coffee quality aimed at making quality specifications of
Indian coffee grades even more transparent. There are
some efforts by organizations like ITC and Coffee board
towards attaining certification of coffee there is needed
to scale up the operation in India (www.ico.org).

Conclusions

Looking into the export performance of coffee, it has
been found that there was slight decline in the India's
share in the global coffee trade. This may be attributed
to favorable domestic prices, increase in internal
consumption. However, Indian coffee industry cannot
depend solely on domestic market due to its lower per
capita consumption and surplus production. Hence, there
is a need to make the Indian coffee competitive in the
international market, as it is facing stiff competition from
Brazil and Vietnam in exporting to major coffee
consuming countries like USA and Canada. In this
direction, efforts should be made to reduce cost of
production of coffee so as to make it more competitive
on the global platform.

It is also worth considering the possibility of
re-export by importing low priced coffee from Vietnam
and Indonesia. The value addition in supply chain is
important for the sustainability of the coffee sector in
India. The coffee products of India are constrained by
logistic problems there by experiencing higher
transaction cost affecting the export competitiveness.
Therefore, efforts should be made to improve the logistic
facilities and creating favorable environment for both
private as well as public investment for value addition
in coffee supply chain so that Indian coffee sector can
become globally competitive.

The emphasis in pattern of coffee growing in India
has to shift from just economic viability in terms of profits
and returns to environmental aspects of sustainability.
There is a move towards growing more of differentiated
subset of sustainable coffees like organic, fair trade, eco
friendly value based products on account of distinct
origin specialized processes or exceptional
characteristics like superior taste or zero defects.
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TABLE 1: PRODUCTION AND EXPORT OF COFFEE IN WORLD AND INDIA (ICO MEMBERS)

(In '000s bags of 60 kilo each)

Year Production India's Exports India's % of
Share Share India's

World India (%) World India (%) export to
 production

1995-96 85250 3717 4.36 74014 3572 4.83 96.10

1996-97 101865 3417 3.35 81745 2476 3.03 72.46

1997-98 95872 3805 3.97 77806 3685 4.74 96.85

1998-99 106163 4417 4.16 82554 3442 4.17 77.93

1999-00 115117 4867 4.23 92282 4214 4.57 86.58

2000-01 116619 5020 4.3 89248 4229 4.74 84.24

2001-02 108451 5010 4.64 90564 3730 4.12 74.45

2002-03 123723 4588 3.71 90007 3567 3.96 77.75

2003-04 103982 4508 4.34 87527 3826 4.37 84.87

2004-05 116062 4592 3.96 89546 2790 3.12 60.76

2005-06 111463 4567 4.10 88222 3581 4.06 78.41

2006-07 129138 4800 3.72 97620 3065 3.14 63.85

2007-08 119396 4367 3.66 96078 3389 3.53 77.60

2008-09 128181 4372 3.41 97584 3286 3.37 75.16

2009-10 123713 4827 3.90 95466 3108 3.26 64.39

Source: FAOSTAT, 2010

FIGURE 1: TARGET AND ACHIEVEMENT OF COFFEE EXPORT FROM INDIA
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TABLE 2: GROWTH AND INSTABILITY IN THE EXPORT OF INDIAN COFFEE

Countries CGR Slope R2 't' value CV Instability index

Belgium 3.39 0.03 0.09 1.16 41.27 39.29

Germany -4.05 -0.04* 0.33 2.52 31.72 26.00

Italy 5.77 0.06** 0.81 7.46 25.68 11.18

Russian Federation -4.09 -0.04** 0.49 3.54 23.99 17.12

Spain 4.39 0.04 0.13 1.39 39.92 37.23

Canada -6.69 -0.07* 0.53 3.80 42.38 29.19

USA -14.58 -0.16** 0.73 5.93 74.23 38.56

Other Countries 3.68 0.04** 0.69 5.37 19.14 10.67

Total export 0.93 0.01 0.13 1.39 — —

  Note: ** Significant at 1% level *Significant at 5% level         CV: Coefficient of variation

TABLE 3: TRADE COMPETITIVENESS OF INDIAN COFFEE

Year NPC

1995 0.67

1996 0.87

1997 1.13

1998 0.81

1999 0.85

2000 1.11

2001 1.16

2002 1.05

2003 1.05

2004 0.96

2005 1.06

2006 0.99

2007 1.01

2008 1.04

2009 1.29

2010 1.12

TABLE 4: TRANSITIONAL PROBABILITY MATRIX OF INDIA COFFEE EXPORT (1995-96 TO 2009-10)

Country Belgium Germany Italy Russian Spain Other
Federation countries

Belgium 0.4798 0.0000 0.1439 0.0217 0.3201 0.0345

Germany 0.1525 0.5824 0.0000 0.0500 0.2151 0.0000

Italy 0.0000 0.0000 0.6980 0.0000 0.0000 0.3020

Russian Federation 0.0188 0.2815 0.1256 0.4880 0.0000 0.0862

Spain 0.2772 0.0000 0.6551 0.0000 0.0678 0.0000

Other countries 0.0000 0.0000 0.0186 0.1440 0.0074 0.8300
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TABLE 5: ACTUAL AND PROJECTED EXPORTS OF INDIAN COFFEE TO MAJOR IMPORTING COUNTRIES

Year Belgium Germany Italy Russian Federation Spain Others

A P A P A P A P A P A P

2000 17993 17855 30256 30010 40004 45825 44435 33912 14498 14379 99722 102960

(7.29) (7.29) (12.25) (12.25) (16.20 (18.71) (18) (13.85) (5.87) (5.87) (40.39) (42.03)

2001 15661 18098 27589 30129 41842 47446 40301 37944 12209 13992 75984 99299

(7.33) (7.33) (12.92) (12.20) (19.59) (19.22) (18.87) (15.37) (5.72) (5.67) (35.58) (40.22)

2002 17430 15860 23344 27412 45594 45933 36578 32325 11142 12340 73245 79716

(8.41) (7.43) (11.26) (12.83) (21.99) (21.51) (17.64) (15.13) (5.37) (5.78) (35.33) (37.32)

2003 18777 15696 25680 23892 52197 47589 33592 29940 13898 11900 88540 78316

(8.07) (7.57) (11.04) (11.52) (22.43) (22.95) (14.44) (14.44) (5.97) (5.74) (38.05) (37.77)

2004 9204 17406 16518 24412 49232 54107 34459 30831 11499 13135 90853 92794

(4.35) (7.48) (7.80) (10.49) (23.25) (23.25) (16.27) (13.25) (5.43) (5.64) (42.90) (39.88)

2005 11190 10768 16742 19320 53413 49240 29432 30921 10292 7954 80486 93562

(5.55) (5.08) (8.31) (9.12) (26.50) (23.25) (14.60) (14.60) (5.11) (3.76) (39.93) (44.18)

2006 13989 11326 21835 18035 62807 50829 27447 27029 11091 8479 111861 85856

(5.62) (5.62) (8.77) (8.95) (25.22) (25.22) (11.02) (13.41) (4.45) (4.21) (44.92) (42.60)

2007 10615 13630 14236 20443 53804 58647 25183 30893 8802 10758 106356 114659

(4.85) (5.47) (6.50) (8.21) (24.57) (23.55) (11.50) (12.41) (4.02) (4.32) (48.57) (46.04)

2008 9673 10175 14715 15380 51207 49992 16143 28542 8556 7847 96880 107060

(4.91) (4.65) (7.46) (7.02) (25.97) (22.83) (8.19) (13.03) (4.34) (3.58) (49.13) (48.89)

2009 7168 9559 13469 13114 48302 46571 29652 22770 6038 7562 99842 97599

(3.51) (4.85) (6.59) (6.65) (23.62) (23.62) (14.50) (11.55) (2.95) (3.84) (48.83) (49.50)

2010 - 7722 - 16191 44285 - 29672 - 6343 - 100257

(3.78) (7.92) (21.66) (14.51) (3.10) (49.03)

2011 - 8488 - 17782 41771 - 29890 - 7130 - 99410

(4.15) (8.70) (20.43) (14.62) (3.49) (48.62)

2012 - 9321 - 18770 40653 - 29971 - 7764 - 97992

(4.56) (9.18) (19.88) (14.66) (3.80) (47.92)

2013 - 10048 - 19368 40392 - 29873 - 8276 - 96514

(4.91) (9.47) (19.75) (14.61) (4.05) (47.20)

2014 - 10628 - 19689 40610 - 29659 - 8661 - 95225

(5.2) (9.63) (19.86) (14.51) (4.24) (46.57)

2015 - 11058 - 19815 41046 - 29397 - 8932 - 94222

(5.41) (9.69) (20.07) (14.38) (4.37) (46.08)

Note: A(Actual exports in tonnes.  P( Predicted exports in tonnes. Figures in the parentheses indicate export share in percent
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Abstract

This study intends to carry out a comparative cost analysis
between surface irrigation and drip irrigation systems
pertains to the cultivation of Chrysansthemum flower in
Ahmednagar district of Maharashtra. For this purpose,
relevant data is collected from the Superintending
Agricultural Officer of Ahmednagar for the year 2015-
16. The collected data is analyzed on the basis of tabular
method with simple statistical tools including averages,
percentage and frequency distribution. Furthermore, the
benefit-cost ratio (BCR) is also computed to examine the
economic viability of the cultivation of the selected flower
crop. It is found that the cultivation of the Chrysansthemum
flower is primarily concentrated in Nagar and Parner
tahsils of Ahmednagar district. The irrigation and cropping
intensities were found to be comparatively more on drip
irrigation than surface irrigation method. Although the per
hectare cost of cultivation pertains to drip irrigation is
observed to be higher than that of surface irrigation, the
per quintal/kg cost under drip irrigation method is found
to be less than that of under surface irrigation method.
Keeping in view of the favourable impacts of the drip
irrigation method, the study suggests that Govt. should
encourage the cultivation of the Chrysansthemum flower
under drip irrigation method. In this regard, Govt. should
continue providing subsidy on the investment and contain
the problems related to drip irrigation method.

Key words: Chrysanthemum flower, surface
irrigation method, drip irrigation method, benefit-cost
ratio, economic viability, subsidy, Maharashtra

Introduction

India is considered to be the progressive country with
excellent potential for horticulture development in general
and floriculture in particular. The area under flowers in
India including loose and cut flowers was 255 thousand
hectares with production of 2297 thousand tonnes (Agril.
Statistics at a Glance, 2014, Final estimates). The data of
statewise area under flowers indicated that Tamil Nadu is
ranking first (30.89 thousand hectares) followed by West
Bengal (24.85 thousand hectares) and Maharashtra (23.00
thousand hectares) with the area of 23.00 thousand hectares
under floriculture. In Maharashtra, the leading districts in
floriculture are Nashik, Ahmednagar, Thane, Pune, Satara,
Sangli and Nagpur.

The Ahmednagar is a prominent district in
floriculture with an area of eight thousand hectares.
Though varieties of flowers are cultivated in Ahmednagar
district, the chrysanthemum and marigold flowers are
produced on a larger scale (85 per cent of total flowers) in
Ahmednagar district. Chrysanthemum is a very popular
crop having higher commercial value. This flower is ideal
for loose and cut flowers used for garlands and in perfume
industries.

Chrysanthemum flower is widely cultivated with
surface irrigation system. However, this surface irrigation
method leads to inefficient use of water owing to enormous
losses in evaporation, distribution and seepage. Since the
availability of water for irrigation is declining, efficient
use of irrigation water is of paramount importance for
agricultural development. Various measures have been
introduced to conserve water and increase the water use
efficiency under surface method of irrigation. However,
these measures have not come up with the expected
changes. In view of this, the drip irrigation, being the
effective water use method, evokes its significance in
increasing efficient use of irrigation water.

The study for assessing the impact of drip irrigation
method on various parameters of cultivation of
chrysanthemum over the surface irrigation method
deserves the importance. In view of this, the present
exercise was undertaken to study the land use and cropping
pattern, per hectare investment on drip irrigation set, cost
and returns, water and electricity consumption, their saving
and use efficiency and the problems experienced by the
cultivators in operation of drip irrigation system.

Methodology

The Ahmednagar district was purposively selected for
present study since it is a leading flower producing district
in the state. The tahsil-wise data on area under flower crops
was obtained from the Superintending Agricultural Officer,
Ahmednagar pertaining to the year 2015-16.  It was reported
that out of the total area under flowers in the district,
chrysanthemum alone occupied 75 per cent share. The rest
25 per cent area was shared together by marigold, roses,
carnation, aster, gladiolus, etc. In view of this, for the present
study, chrysanthemum was considered.  Two tahsils viz.,

Comparative Economics of Production of Chrysanthemum under Surface and Drip
Irrigation Methods

D. S. NAVADKAR, S. P. KALHAPURE, A. J. AMALE, D.B.YADAV*
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Parner and Nagar were selected based on the higher acreage
under flower crops. Village-wise visit of the cultivators
growing chrysanthemum under drip and surface irrigation
system was obtained from the concerned TAO office. Three
villages from tahsil having higher acreage under
chrysanthemum were purposively considered for the present
study. Further,10 cultivators from each village growing
chrysanthemum comprising of 5 each under surface
irrigation and drip irrigation methods were selected
randomly. Thus, the final sample of 30 each for drip and
surface irrigation methods for chrysanthemum was selected.

The data on all the aspects of chrysanthemum
cultivation pertaining to the year 2015-16 was collected
with the help of specially designed pretested schedules.
The collected data was analyzed by tabular method with
simple statistical tools including averages, percentage and
frequency distribution. Moreover, to judge the economic

viability of the selected flower crop, the benefit- cost ratio
(BCR) was computed.

Results

Land use and Cropping Pattern

The land use and cropping of drip and surface irrigation
sample cultivators of chrysanthemum are presented in Table
1. The per farm total and operational area of the cultivators
using drip irrigation for chrysanthemum worked out to be
1.64 and 1.60 hectares, respectively. The bifurcation of net
operational land into irrigated and rainfed area depicted
60.37 and 37.20 per cent distribution. The net and gross
cropped area worked out to  be1.60 and 2.58 ha,
respectively. Out  of the total gross cropped area, kharif
season occupied 62.02 per cent and rabi season occupied
of 36.82 per cent. The area under flower crops in all the
seasons occupied 31.78 per cent of the gross cropped area.

TABLE 1. LAND USE AND CROPPING PATTERN

                                                               (In ha)

Sr. Particulars Drip irrigation (N=30) Surface irrigation (N=30)

No. Per farm Per cent Per farm Per cent

Land use

1. Total area 1.64 100.00 1.24 100.00

2. Total operational area 1.60 97.56 1.18 95.16

3. Irrigated area 0.99 60.37 0.67 54.03

4. Rainfed area 0.61 37.20 0.51 41.13

5. Waste area 0.04 2.44 0.06 4.84

6. Net cropped area 1.60 97.56 1.18 95.16

7. Gross irrigated area 1.63 - 1.02 -

8. Gross cropped area 2.58 100.00 1.78 100.00

Cropping pattern

Kharif season

1. Bajara 0.29 11.24 0.35 19.66

2. Soybean 0.16 6.20 0.20 11.24

3. Mung 0.10 3.88 0.11 6.18

4. Aster 0.15 5.81 0.00 0.00

5. Maize 0.05 1.94 0.07 3.93

6. Marigold 0.12 4.65 0.10 5.62

7. Onion 0.18 6.98 0.05 2.81

8. Chrysanthemum 0.55 21.32 0.15 8.43

Total 1.60 62.02 1.03 57.87

Rabi season

1. Wheat 0.20 7.75 0.16 8.99

2. Gram 0.20 7.75 0.20 11.24

3. Rabi jowar 0.25 9.69 0.27 15.17

4. Marigold 0.10 3.88 0.00 0.00

5. Onion 0.20 7.75 0.12 6.74

Total 0.95 36.82 0.75 42.13
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Summer season

1. Maize 0.03 1.16 0.00 0.00

Total 0.03 1.16 0.00 0.00

Cropping intensity 161.25 150.85

Irrigation intensity 164.65 152.24

Total flowers - 31.78 - 14.05

TABLE 1. LAND USE AND CROPPING PATTERN—CONTD.
(In ha)

Sr. Particulars Drip irrigation (N=30) Surface irrigation (N=30)

No. Per farm Per cent Per farm Per cent

 The soybean and onion during kharif season and
wheat, gram, rabi jowar and onion in rabi season were the
major crops other than flower crops. The maize was
cultivated as fodder crop during summer season on a minor
scale.  The cropping and irrigation intensity was 161.25
and 164.25 per cent, respectively.

       For the surface irrigation method, the GCA was
worked out to be 1.78 hectares. The irrigated area was

worked out to be  54.03 per cent. The cropping patterns
during kharif season were dominated by bajara (19.66 per
cent), soybean (11.24 per cent) and flower crops (14.05
per cent). The share of chrysanthemum in the GCA was
8.43 per cent. During rabi season, wheat, gram and rabi
jowar were cultivated to the aggregate share of 35.40 per
cent. No flower crop was cultivated during rabi and
summer seasons. They had the cropping and irrigation
intensity of 150.85 and 152.24 per cent.

Investment on Drip Irrigation System

TABLE 2. PER HECTARE INVESTMENT ON DRIP IRRIGATION SYSTEM

S.No Particulars Unit Quantity Investment (Rs.) % Share

 1. PVC main pipe, 75 mm,
4 kg/cm2     (20 ft. each) Nos. 43.55 17245.09 14.47

 2. Plan lateral, 16 mm Mtrs. 95.01 621.54 0.52

 3. Inline/online lateral (16 mm) Mtrs. 7900.02 79513.66 66.74

 4. Screen filter (75 mm) No. 1.43 6278.13 5.27

 5. Control valve (75 mm) No. 2.60 2285.32 1.92

 6. Flush valve (75 mm) No. 3.35 239.54 0.20

 7. Jointer (16 mm) No. 169.02 409.03 0.34

 8. Reducer  a  90 x 75 mm No. 2.24 147.85 0.12
b.  75 x 63 mm No. 4.85 239.93 0.20

 9. Elbow (75 mm) No. 24.12 1193.94 1.00

10. Start and end sets (16 mm) No. 145.98 762.75 0.64

11. PVC- T (75 mm) No. 2.45 242.08 0.20

12. Venchury (63 mm) No. 2.16 2257.67 1.89

13. Pressure guage No. 1.22 231.80 0.19

Sub total Rs. 111668.33 93.73

14. Vat, 5 % on item No. 14 Rs. 5583.42 4.69

15. Installation charges Rs. 1892.22 1.59

Total investment Rs. 119143.97 100.00

16. Subsidy given by government Rs. 51240.00 43.01

Net investment Rs. 67903.97 56.99
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The total investment was Rs. 119143.97 per
hectares. The major items of investment were in line/online
lateral (67 per cent) and PVC main pipe (14 per cent).
The screen filter of 75 mm was the next major item of
investment sharing just above 5 per cent of the total
investment. The other investment included all the spare
parts of the system. The vat and installation charges
computed to almost 5 per cent of the total investment.
The approved rate of subsidy by the government is 50 per
cent to the large farmers (>2 ha area) and 60 per cent to
the small and medium farmers. However, there is a ceiling
on subsidy that even if the investment exceeds Rs. 85,400,
the subsidy is granted at the rate of 60 per cent of Rs.
85,400  that is worked out to  be Rs. 51,240. Since all the
selected sample farmers were small and medium, they got
the maximum subsidy of Rs. 51240 with the ceiling
approved rate. As such, the net investment  was worked
out to be Rs. 67,903.97 (Table 2).

Cost of Cultivation

The information on cost of cultivation of chrysanthemum
and marigold sample farms is depicted in Table 3.

The per hectare cost of cultivation (Cost C) was
worked out to  be Rs. 232662.25 on the farms of drip

irrigation method. The major items of direct cost were
labour, seed, fertilizer, irrigation charges and interest on
working capital. The manure and fertilizers together shared
7.33 per cent of the total cost. The depression on farm
assets including drip irrigation set had the share of 3.67
per cent. The working cost  was worked out to be Rs.
61533.62 sharing 26.45 per cent to the total cost. The rental
value of land and interest on fixed capital including drip
irrigation set added 43.04 per cent to total cost. The family
labour had 25.26 per cent share in the total cost.

Under surface irrigation method, the total cost was
worked out to  be Rs. 213835.81 per hectare. The major
cost items depicted were similar with that of the drip
irrigation system, however, the quantum of magnitude
differed. The working cost was to the extent of 29.49 per
cent. The magnitude of percentage share related to
irrigation charges under surface irrigation method was 2.87
per cent which was higher than the drip irrigation system
(2.55 per cent).

Under both the systems, since this crop is labour
intensive in general and family labour in particular, the
labour component including hired and family shared 30.95
per cent to the total cost under drip system and 37.36 per
cent under surface irrigation

TABLE 3. COST OF CULTIVATION

(Per ha.)

Sr. Particulars Drip  irrigation Surface  irrigation

No. Qty. (Rs.) % Qty. (Rs.) %

  1. Hired human labour

                    Male  (days) 1.05 259.54 0.11 2.09 516.61 0.24
                 Female (days) 67.47 12971.11 5.58 70.45 13544.01 6.33

  2. Bullock labour (pair days) 3.10 3642.50 1.57 3.39 3983.25 1.86

  3. Machine labour (hrs) 19.20 2784.00 1.20 17.85 2588.25 1.21

  4. Manure (qtls.) 3.19 620.14 0.27 3.50 680.40 0.32

  5. Seed (kg) 231.25 16576.00 7.12 230.14 16496.44 7.71

  6. Fertilizers

N (kg) 164.10 4196.04 1.80 168.84 4317.24 2.02
P (kg) 140.25 8192.00 3.52 143.21 8364.90 3.91
K (kg) 127.26 4057.05 1.74 131.17 4181.70 1.96

  7. Plant protection charges 825.10 0.35 913.10 0.43

  8. Irrigation charges 5935.00 2.55 6129.00 2.87

  9. Incidental charges 1195.00 0.51 1145.00 0.54

10. Repairs on farm implements/ machine 280.15 0.12 195.18 0.09

11. Working capital 61533.62 26.45 63055.07 29.49
12. Interest on working capital (6 %) 3692.02 1.59 3783.30 1.77

13. Depreciation on farm imple./machi. 2575.85 1.11 2398.18 1.12

14. Depreciation on drip set compon. 5957.20 2.56 0.00 0.00
(5%total invest)

15. Land revenue and other taxes 25.75 0.01 26.10 0.01

16. Cost A 73784.44 31.71 69262.65 32.39

17. Rental value of land 84077.50 36.14 69765.42 32.63

18. Interest on fixed capital 9250.17 3.98 8975.10 4.20

19. Interst on drip set 6790.40 2.92 0.00 0.00
(10 % of  net investment)
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 system. The family labour had lion's share under
both systems (25.26 and 30.79 per cent). The total labour
required for surface irrigation system (375.18 days) was
higher than drip irrigation system (337.43 days).

The main produce obtained was  77.10 q/ha under
drip of system and 65.45 q/ha under surface irrigation
system. The per quintal cost of cultivation was also found

to be higher for surface irrigation system (Rs. 3267.16)
than drip irrigation system  (Rs. 3017.67).

On the whole, it can be pointed out that the labour
requirement was higher on surface system than drip system.
There was higher yield level under drip system than surface
system and as such per quintal cost of cultivation, that
worked on higher line under surface irrigation system.

TABLE 3. COST OF CULTIVATION
(Per ha.)

Sr. Particulars Drip irrigation Surface irrigation

No. Qty. (Rs.) % Qty. (Rs.) %

20. Cost B 173902.50 74.74 148003.17 69.21
21. Family labour
                     Male (days) 128.56 31777.46 13.66 139.27 34424.76 16.10

                 Female (days) 140.35 26982.29 11.60 163.37 31407.88 14.69
22. Cost C 232662.25 100.00 213835.81 100.00
23. Produce (qtls.)

a. Main produce 77.10 504619.50 65.45 418749.10
b. By produce 0.00 0.00 0.00 0.00

Total 504619.50 418749.10
24. Cost C net of by produce 232662.25 213835.81
25. Cost (Rs.)

a.  Per qtl. cost 3017.67 3267.16
b.  Per kg. cost 30.18 32.67

 TABLE 4.  OPERATION WISE COMPARATIVE USE OF LABOURERS

(Per ha.)

Sr. Particulers Drip Surface Drip Surface Drip Surface
No. irrigation irrigation irrigation irrigation irrigation irrigation

Human labour Bullock labour Machine labour
(Man days) (Pair days)  (hours)

1. Prepartory tillage 17.23 19.62 2.50 2.75 13.25 11.30
Saving of adopters farm 2.39 - 0.25 - -1.95 -

(13.87) (10.00) (-14.22)

2. Application of manures 13.93 16.05 0.60 0.64 4.04 3.90
Saving of adopters farm 2.17 - 0.04 - -0.14 -

(15.22) - (6.67) (-3.47)

3. Transplanting 66.57 60.46 - - - -
Saving on adopters farm -6.11 - - - - -

(-9.18)

4. Interculturing 48.85 65.60
Saving on adopters farm 16.75 - - - - -

(34.29)

5. Planting protection 10.75 12.58 - - 1.91 2.65
Saving on adopters farm 1.83 - - - 0.74

(17.02) (38.74)

6. Irrigation 17.68 42.13 - - - -

Saving on adopters farm 24.45 - - - - -
(138.29)

7. Harvesting 162.42 158.74 - - - -
Saving on adopters farm -3.68 - - - - -

(-2.27)

8. Total 337.43 375.18 3.10 3.39 19.20 17.85
Saving on adopters farm 37.75 - 0.29 - -1.35

(11.19) (9.35) (-7.05)

(Figures in parentheses are percentage savings over surface irrigation)
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Operation-wise Comparative use of  Labourers

The operationwise human, bullock and machine
labour use was examined to identify the differences in their
use on drip and surface irrigation of chrysanthemum
sample farms and  presented in  Table 4.

The total human labour use on drip irrigation farms
per hectare was estimated to be 337.43 days and on surface
irrigation farms, it was 375.18 days indicating the absolute
saving of 37.75 days/ha, i.e., 11.17 per cent. The highest
saving in human labour was for irrigation by 138.29 per

cent followed by interculturing by 34.29 per cent and plant
protection by 17.02 per cent. There was saving of human
labour for preparatory tillage by 13.37 per cent and
application of manure by 15.22 per cent. The negative
change in labour saving was worked out for the operations
including transplanting and harvesting (-9.18 per cent and
-2.27 per cent, respectively). The saving of bullock labour
was estimated to be  9.35 per cent for drip irrigation system
and the machine labour showed negative change over
surface system by -7.05 per cent.

Cost, Returns and Profitability

TABLE 5. COST AND RETURNS

(Per ha.)

Sr. No. Particulars Drip irrigation Surface irrigation % change Additional costs and returns

1. Chrysanthemum production (qtls.) 77.10 65.45 17.80 -

2. Gross returns from chrysanthemum (Rs.) 504619.50 418749.10 20.51 85870.40

3. Cost A (Rs.) 73784.44 69262.65 6.53 4521.78

4. Profit cost A (Rs.) 430835.06 349486.45 23.28 81348.62

5. Cost B (Rs.) 173902.50 148003.17 17.50 25899.33

6. Profit at cost B (Rs.) 330717.00 270745.93 22.15 59971.07

7. Cost C (Rs.) 232662.25 213835.81 8.80 18826.44

8. Profit at cost C (Rs.) 271957.25 204913.29 32.72 67043.96

9. B:C ratio 2.17 1.96 0.21

The per hectare estimated figures of cost and returns of
chrysanthemum under drip and surface irrigation methods
are depicted in Table 5.

The per hectare production of chrysanthemum
under drip and surface irrigation methods was 77.10 and
65.45 qtls., respectively. The corresponding figures for
per hectare returns were Rs. 504619.50 and Rs.
418749.10. The per hectare profit at Cost A, Cost B and
Cost C was worked out to Rs. 430835.06, Rs. 330717.00
and Rs. 271957.25 under drip irrigation system and for
surface irrigation system, these figures were   Rs.
69262.65, Rs. 148003.17 and Rs. 213835.81,
respectively. The B:C ratio  was worked out to be 2.17
for drip for drip system and 1.96 for surface system which
indicated the intensity of these two systems. The
additional 0.21 B:C ratio under drip system indicated
higher benefits to the cultivators. After mitigating all the
direct and indirect expenses, the drip system yielded in
additional net profit of Rs. 67043.96/ha over surface
system.

Per Quintal Cost, Water use and Electricity Consumption

The per hectare water consumption for any crop is
determined by so many factors like horse power of pump
set, water level in well, size of delivery pipe, distance
between place of water source and field of a crop to be

irrigated, soil type, evaporation rate, humidity, wind
velocity, etc. These factors vary on the basis of situation
of farms. Most of the researchers measure the water
consumption in terms of centimeters (cm) on installation
of drip irrigation system. However, in reality, it is difficult
to implement. This is because of the reasons that HP of
pump set and water level in well differ from farm to farm.
To over come this problems, the water consumption in
terms of HP hours of electric motor for irrigating respective
crops could be taken as a measure of water consumption.
The water consumption per unit area is good indicator to
measure the water use efficiency. Beyond the situation,
the water consumed to produce one quintal of output is a
better measure to indicate water use efficiency. For the
reason, in the present exercise, this has been considered
as a measurement unit. For computing this, the per hectare
water consumption was divided by per hectare yield of
respective crop. The estimated figure of per quintal cost,
water and electricity consumption are presented in
Table 6.

The  per  quintal  cost  of  cultivation  of
chrysanthemum under drip system was estimated to Rs.
3017.67 which was lower by 7.64 per cent over surface
system (Rs. 3267.16). This was due to higher output
under drip system. The per hectare water consumption
was 513 HP hours under drip system and 693 HP hours
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under surface system which saved 180 HP and hours per
hectare due to drip system. Similarly, drip irrigation

system saved 135.00 Kwh/ha electricity leading to save
Rs. 472.50/ha in monetary terms.

TABLE 6. COST OF PRODUCTION, WATER USE AND ELECTRICITY CONSUMPTION

Sr. No. Particulars Drip irrigation Surface irrigation % change

  1. Yield of chrysanthemum (q/ha) 77.10 65.45 17.80

  2. Cost of cultivation (Rs./ha) 232662.25 213835.81 8.80

  3. Per quintal cost (Rs.) 3017.67 3267.16 -7.64

  4. Water consumption (1HP hrs/ha) 513.00 693.00 -25.97

  5. Water saving (1HP hrs/ha) 180 - -

  6. Water use efficiency (1HP hrs/q) 6.65 10.59 -37.19

  7. Electricity consumption (2Kwh/ha) 384.75 519.75 -25.97

  8. Electricity saving (2Kwh/ha) 135.00 - -

  9. Electricity use efficiency (2K wh/q) 4.99 7.94 -37.16

10. Electricity consumption (3Rs./ha) 1346.63 1819.13 -25.97

11. Electricity saving in value (Rs./ha) 472.50 - -

Problems Related to Drip Irrigation System

The problems experienced by the sample farmers
related to the operation of drip irrigation system for
chrysanthemum are depicted in Table 7.

The difficulties experienced by the sample
cultivators for operating drip irrigation system for
chrysanthemum included higher investment charges (93.33
per cent) and intricacies in obtaining loan and subsidy
(90.00 per cent). In addition, 87 per cent sample farmers
felt that the spare parts of the system are much more costly
(86.67 per cent) and 80 per cent cultivators faced the

(1HP hours = Number of hours of electric motor pump set in operation x HP of electric motor), (2Kwh/ha = Number of electric motor in operation
x 0.750 Kwh), (3Electricity consumption in cost = Rs. 3.5 per Kwh)

problem of frequent power cuts and low voltage. More
than 50 per cent sample cultivators reported the problem
related to immediate repairing at local level (63.33 per
cent), irregularities in after service (50 per cent) and
cracking of laterals (56.67 per cent). Thirty to thirty seven
sample cultivators faced the problems in relation to the
technical know-how with non-availability of technician
and spare parts locally and clogging of drippers. Very few
cultivators reported the problem related to rodents,
inconvenience in inter culturing and maintenance of the
drip irrigation set with its life period. Most of the farmers
utilize the drip irrigation sets beyond its life period.

TABLE 7. PROBLEMS RELATED TO DRIP IRRIGATION SYSTEM   (N = 30)

Sr. No. Nature of problem Frequency Percentage

  1. Higher investment cost 28 93.33

  2. Costlier spare parts of drip set 26 86.67

  3. Delayed financial assistance 12 40.00

  4. Power cut with low voltage 24 80.00

  5. Clogging of drippers 11 36.67

  6. Non availability of spare parts locally 09 30.00

  7. Unavailability of technician locally for technical knowledge 10 33.33

  8. Intricacies in loan and subsidy procedure 27 90.00

  9. Lack of immediate repairing locally 19 63.33

10. Irregularity in after sale service 15 50.00

11. Cracking of laterals 17 56.67
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Conclusions

The foregoing discussions lead to draw the following
conclusions.

1. In Maharashtra state, the cultivation of
chrysanthemum is mostly concentrated in Nagar
and Parner tahsils of Ahmednagar district.

2. The area under floriculture occupied 31.78 per
cent share in GCA on drip and 14.05 per cent on
surface irrigation on chrysanthemum sample
farms.

3. On chrysanthemum sample farms, the per hectare
total investment on drip irrigation set was
Rs. 119143.97. The major items of investment
were inline/online lateral and PVC main pipe.
Since the selected farmers were from the category
of small and marginal, they fetched highest
subsidy of Rs. 51240.

4. The cropping and irrigation intensity was
relatively more on drip irrigation system than
surface irrigation method.

5. The per hectare cost of cultivation worked out
was relatively more on drip irrigation method
than surface irrigation method. However, with
higher productivity of this crop on drip irrigation
method, obviously, the per quintal/kg cost
worked out was lesser on drip irrigation system
than surface system on both the farms.

6. The trend for contribution of each component
of cost to total cost was more or less the same on
drip and surface irrigation methods  for both the
selected flower crops sample farms. However,
the drip set added the cost of cultivation on drip
method sample farms.

7. There had been absolute saving of human labour
by 37.75 days/ha (11.19 per cent) on farm drip
irrigation over surface irrigation of sample
chrysanthemum farms. The operations like
transplanting and harvesting indicated negative
saving on drip irrigations farms. There was also
saving of bullock labour on drip irrigation farms,
however, there had been reduction in use of
machine labour on surface irrigation farms for
preparatory tillage and application of manure.

8. The per hectare output of chrysanthemum was
higher on drip sample farms with uniform flowers
than surface sample farms which fetched better
price in the market leading to higher gross returns
on drip farms. This had reflected with higher
B:C ratio on drip farms.

9. The water and electricity saving on drip irrigation
method for chrysanthemum farms worked out to
180.00 HP hours/ha and 135 Kwh/ha.

10. The higher investment charges, costlier spare
parts, power cut with low voltage, intricacies
in obtaining loan and subsidy and lack of across
for immediate repairing locally were the major
problems reported by the sample cultivators

Suggestions

The results of this research study on economics of
chrysanthemum production in Ahmednagar district under
drip and surface irrigation methods exhibits the economic
viability of investment on drip set since productivity
increased by 17.80 per cent, saving of human, bullock
labour and water by 11.19, 9.35 and 37.16 per cent and
BCR estimated to 2.17, respectively. In view of this, the
adoption of drip irrigation method has been encouraging
among the farming community by continuing the
Government subsidy on its investment and minimizing the
problems related to drip irrigation system.
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Abstract

The present study was conducted in order to estimate and
explore the opportunities in value chain management of
Vegetables cultivation in India, with special emphasis on
Tomato cultivation in Andhra Pradesh. For this purpose,
multistage sampling technique was adopted. The data used
in the study to fulfill various objectives were collected with
the help of well-structured pre tested interview schedules,
through survey method for the agricultural year 2013-14.
Participatory techniques and group meeting were conducted
to track the value chain. Averages, Benefit cost ratio (BCR),
Price Spread, Producers’ share in Consumer Rupee (PSCR)
and Marketing Efficiency (Acharya Method) were
employed as analytical tools to achieve the objectives. The
total costs ( per hectare) incurred on tomato cultivation
was ` 2,52,842 and Cost-Benefit Ratio was 1:0.09. The
producer’s share in the consumer’s rupee was 33.46 percent
with price spread of ` 865. The marketing costs borne by
farmers, wholesaler and retailer were 33.3%, 25.6 % and
25.6%, respectively. The index of Acharya method of
marketing efficiency was 0.50. Perceived major constraint
is high cost of seed or occurrence of seed shortage which
affects the production of tomatoes. Probable value gains
by storing, transporting, converting the tomato into tomato
soup, into tomato sauce and into pickle results in additional
income per hectare are ` 51,870, ` 1,03,740, ` 77,805,
` 1,55,610 and ` 1,29,675, respectively.

Keywords: Vegetables, Tomato, Value chain,
Visakhapatnam, Andhra Pradesh, India

Introduction

India ranks second in area and production of vegetables in
the world next to China, with 9.40 million hectares (Mha)
and 162.9 million tonnes (Mt), respectively. However, in
terms of productivity, (17.3 t/ha) it is less than world
average of 19.6 t/ha and far below the highest productive
(39.3 t/ha) country Spain (NHB Data Base, 2014). Due to
the advent of hybrid varieties and general awareness of
nutritional value among the people, the vegetable
production of the country is gaining the right momentum
in recent times. Further, the per capita per day availability
of vegetables is 130 gm, whereas, the recommended
consumption is 300 gm as per Indian council of Medical
Research (ICMR) and National Institute of Nutrition (NIN),
Hyderabad. Even in case of a country like USA, where

animal proteins and milk products are in abundance, annual
consumption of vegetables per capita is almost five times
more than that of an average Indian.

Vegetable Production in India:

During 2013-14, total horticultural cropped area was 24.20
Mha and production was 277.35 Mt. Vegetables crops in
India occupy only 2.8 percent of the total cultivated land,
producing 110.27 Mt of vegetables annually from a cropped
area of 7.04 Mha (Annexure – I).

In India, area of crops, namely, brinjal, cabbage,
cauliflower, okra, onion, peas, potato, tomato and others
are showing a consistent increase in area and production
at national level since 1990. Owing to the growing
importance of vegetables, in case any suitable area is
released from traditional cropping systems then food grains
are converted into vegetables where market exists.

Vegetable Production in Combined Andhra Pradesh:

The state has 4.40 Lakh hectares (Lha) area under
vegetables with a production of around 81.50 Lakh tonnes
(Lt) in 2013-14 (Annexure – I). In Andhra Pradesh,
vegetable production over the period has not been
encouraging as both area and production were stagnant
between the period 2010-11 to 2013-14. The productivity
of vegetables in the state was 17.64 t/ ha, which was on par
with national average productivity (17.61 t/ha).

Vegetables farming seems to be a good replacement for
the wheat tomato rotation, as vegetable crops give high
returns per unit area as compared to rice and wheat.
Vegetable crops are more labour intensive as compared to
cereals, as a result they provide more employment
opportunities for hired labour as well as family labour. By
providing better employment opportunities to family
labour, vegetables cultivation helps to solve the problem
of disguised unemployment of farmers. In India, vegetable
farming is 4.8 times more remunerative than cereals and
other field crops.

The value chain is a concept, which can be simply described
as the entire range of activities required to bring a product
from the initial input-supply stage, through various phases
of production, to its final market destination. By revealing
strengths and weaknesses, value chain analysis helps
participants actors to develop a shared vision of how the
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chain should perform and to identify collaborative
relationships which will allow them to keep improving
chain performance. So, it is important to study the value
chain of vegetables with following specific objctives:

1. To estimate the costs and returns in tomato
production

2. To map the value chain of tomato from farmer to
the consumer

3. To study the price spread, margins and costs in
the value chain of tomato

4. To study the constraints with a view to suggest
the improvement in the value chain of tomato

5. To explore and estimate the probable gains and
opportunities by practicing suggested practices

Methodology

Tomato crop was selected because A.P. has nearly 50% of
area and production pertaining to tomatoes in India.
Multistage sampling technique was adopted.
Visakhapatnam district is selected on the basis of the
purposive sampling.. Nakkapalli mandal is selected based
on the largest area under vegetable cultivation in the district.
Three villages, namely, Cheedika, Jagannadhapuram and
Donkada are selected based on stage wise sampling method.
Accordingly, vegetable growing farmers were identified
and sample farmers were selected by adopting simple
random technique. The required primary data was obtained
from 30 sample farmers from each village by interview
method using pre tested schedules. Thus, total sample size
was 90. Farmers from a range of 1 acres to 10 acres of land
holding were interviewed who grew tomato as one of the
crops in their land holdings. Participatory techniques and
group meeting were conducted to track the value chain.

The data used in the study to fulfill various objectives
was collected with the help of a well-structured pre tested
interview schedules, through survey method for the
agricultural year 2013-14. The information regarding
capital investment, costs and returns were obtained. Data
from traders, Processors was obtained with the help of other
pre tested schedules. Secondary data from the Directorate
of Economics and Statistics, Hyderabad was collected.
Following analytical tools were employed;

1. Cost Concepts

The cost concepts were used to estimate the cost of
cultivation and to derive the farm efficiency measures. The
cost concepts viz., cost A

1
, A

2
, cost B and cost C were used

in the present study and these are derived as follows:

Cost A
1
: This cost includes value of hired human labour,

owned and hired bullock labour, owned and hired
machinery services, seeds, FYM, fertilizers, plant
protection chemicals, depreciation on farm machinery, land
revenue and interest on working capital.

Cost A
2
: Cost A1+ rent paid for leased in land. In the

present study, all the farmers are owner cultivators. Hence
cost A1 and cost A2 are one and the same.

Cost B: Cost A1 or A2 + rental value of owned land +
interest on fixed capital

Cost C: Cost B + imputed value of family labour. It gives
the total cost of cultivation

2. Farm Income Measures

These are the returns over different cost concepts. Different
income measures are derived using the cost concepts. These
measures include farm business income, family labour
income, net income, farm investment income, etc. as given
in literature by Raju and Rao (1990);

Farm business income (`) = Gross income – cost A1 or A2

Family labour income (`) = Gross income – cost B

Net income (`) = Gross income – cost C

Farm investment income (`)
= farm business income – imputed family labour

Benefit-cost ratio =
Gross income

Cost C

3. Producer’s Share in Consumer’s rupee

It is the price received by the producer as a percentage in
the consumer’s price. If P

c
 is a consumer’s price (in `) and

P
F
 is the producer’s price (`) then the producer’s share in

consumer’s rupee (P
s
) may be expressed as follows.

P
F

Ps =  ——  x 100
P

c

4. Marketing Margin of a Middleman

This is the difference between the total payments (cost +
purchase price) and receipts (sale price) of the middleman
(jth agency).

(a) Absolute margin (`) of the ith middleman (A
mi

)

(A
mi

) = P
Ri

 – (P
Pi
 + C

mi
)

(b) Percentage margin of the ith middleman (P
 mi

)

P
Ri

 – (P
Pi
 + C

mi
)

(P
 mi

)   =   ———————————     X
 
  100

P
Ri

Where

P
Ri 

=
 
Total value (`) of receipts per unit table

 
(sale price)

P
Pi 

= Purchase value (`) of goods per unit (purchase price)

C
mi 

=
 
Cost (`) incurred on marketing per unit

The margin thus calculated include the profit of the
middleman and the returns which accrue to him for storage,
the interest on capital and overhead, and establishment
expenditure.
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5. Total Cost of Marketing:

The total cost incurred on marketing either in cash or in
kind by the producer-seller and by the various
intermediaries involved in the sale and purchase of
commodity till it reaches the ultimate consumer, may be
computed as follows:

C  =  C
F
 + C

mi 
+

 
C

m2 
+

 
C

m3 
+ ………..+ C

mn

C = Total cost (`) of marketing of the commodity,

C
F 

= Cost (`) paid by the producer from the time the
produce leaves the farm till he sells it

C
mi 

= Cost (`) incurred by the ith middleman in the process
of buying and selling the product

6. Marketing Efficiency (Acharya Approach):

According to Acharya, an ideal measure of marketing
efficiency, particularly for comparing the efficiency of
alternate markets/channels is

FP
MME = 

(MC + MM)

Where,

MME = Modified measure of marketing efficiency

FP = Price (`) received by the farmer

MC, MM = Marketing costs (`) and Marketing margins,
respectively.

7. Price Spread

It was calculated by taking the difference between the price
(`) paid by the consumer and the price received by the
producer for an equivalent quantity of farm produce.

Results and Discussion

1. Cost of Cultivation and Cost Concepts in Tomato
Production

The profitability of any enterprise can be determined by
costs and returns. The data in Table 1 revealed that the
total costs incurred on tomato cultivation is ̀ 2,52,842, in
which operational cost is ` 1,71,604. The major
expenditure share of variable costs includes labour cost
for all operations (` 1,14,975) occupying around
67 per cent. Total returns was ` 2,77,574 (Table 3). Thus
Cost-Benefit Ratio was 1:0.09.

Radha and Prasad (2001) revealed that in Karimnagar
district of Combined Andhra Pradesh, cost of cultivation
per hectare in tomato was ` 28, 055 and net returns was
` 49,758. The cost benefit ratio was 1 : 1.77. Patil (2008)
found that the benefit cost ratio in organic method (1.98)
was found to be higher than inorganic method (1.78) in
tomato cultivation.

1.1. Cost Concepts and Income Measures in Tomato
Production

The cost concepts were worked out for tomato and
presented in Table 2. As there was no leased in land, the
Cost A

1 
and Cost A

2
 are same. It was ` 1,71,604. Farmers

grow tomato in their own land but when the rental value of
land is included cost B becomes ` 2,31,604. Cost C is
computed by adding the imputed value of family labour to
Cost B. The total per hectare cost of cultivation (Cost C)
was worked out to ` 2,52,842.

2. Marketable Surplus and Economics of Tomato
Production:

It is evident from the Table 3 that the gross income from
Tomato is ̀ 2,77,574 per hectare. All the produce of tomato
is sold to middlemen. Marketable surplus is calculated as
63,870 kg.

Price received per kg of tomato produced is ` 4.35.
Total gross income from the main product of tomato is
` 2,77,574. Total cost of cultivation was ` 2,52,842
(Table 1). Thus, Benefit Cost Ratio was 1.10.

Naik (2010), during 2009-10, estimated cost of
cultivation (per acre) of tomato in organic farms and in-
organic farms as ̀ 17157.97 and ̀ 17702.53, respectively.
The per acre average yield of tomatoes on organic farms
and in-organic farms were 5.81 and 6.95 tonnes,
respectively. The average market price (per ton) of organic
tomatoes was ` 9,550.00, whereas, it was ` 6,850.00 for
inorganic tomatoes. The
B:C ratio was higher on organic farms (2.40) compared to
inorganic farms (1.96). The results of decomposition
analysis showed that the adopters of organic farming
technology produced 14.88 per cent higher income from
tomato production than inorganic farming adopters.

3. Mapping the Value Chain of Tomato in
Visakhapatnam District:

Mapping a value chain facilitates clear understanding of
the sequence of activities and the key actors and
relationships involved in the value chain. In India and in
Andhra Pradesh too, retailing in vegetables is done through
specific vegetable markets, specific shops for vegetables,
small roadside vending, handcarts, cycle-carts, and head-
loaded baskets. Usually, traditional retailing is spatially
scattered and therefore is tiresome and time-consuming.
Modern retailing offers scope for considerably saving
shopping time. Both the traditional and organized retailers
are dependent on wholesale market with different
propositions.

Value chain model for tomato had different phases
(Figure 2). In the first instance, produce moved from
producer to middlemen. Then it moves in two directions.
Where, middlemen supplies it to wholesaler or retailer
based on the demand rather than price. In this phase,
produce from wholesaler goes to retailer as well as to some
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quantity to consumer. Thus, produce reached to retailer
through middlemen and finally wholesaler reaches the
consumer. Hence, famers are not auguring the opportunities
like neither directly selling in Rhythubazars nor supplying
it to organised retailers.

4. Market Margins to Various Stake Holders and Price
Spread in Value Chain:

The results pertaining to price spread and marketing
margins are presented in Table 4. The total cost of handling
is worked out by including the raw material and other
ingredients used if any in the course of value addition done
by the processors. The producer’s share in the consumer’s
rupee was 33.46 percent with price spread of ` 865.

4.1 Marketing Costs in Value Chain in Tomato:

Further, the marketing costs are added by different agents
of value chain as shown in table 5. The cost of marketing
is influenced by certain factors like distance of transport,
market fee, labour, regularity of supply, extent of loss in
storage and transportation etc. The marketing costs are high,
in which major costs were borne by farmers (33.3%),
followed by wholesaler and retailer with 25.6 percent each.

Radha Y. and Eswara Prasad (2001) stated that in
marketing of vegetables, in Karimnagar District, Combined
Andhra Pradesh, took place through three main channels.
About 90 per cent of the vegetables produced in the district
are being marketed through channel III, but the producers
share in consumer rupee was high in channel I (88.30 %)
followed by channel II (81.69 %) and channel III (79.29 %).

5. Indices of Marketing Efficiency in the Selected
Vegetable Channels

The marketing efficiency was computed using Acharya’s
method and the results were presented in the Table 6. The
marketing efficiency is influenced by certain factors like
market performance, market conduct and behavior, market
structure, wages, market cost and market prices. It is
observed from the table that the index of marketing
efficiency was 0.50.

Rajkumar and Jacob (2010) reported that organized
retail trade has increased the transport of vegetables from
cultivation to ultimate consumption. Measuring food miles
is a simplistic concept relating to the distance food travels
as a measure of its impact on business, this study focuses
on the concept of measuring the food miles in the retail
vegetable markets of Chennai. Reddy et al. (2010) found
that the organized retail chains were shorter than the
traditional chains, and farmers linked to organized retail
chains could receive higher prices for their produce.

6. Perceived Constraints to the Value Chain of Tomato:

• Farmers perceive certain procurement related
constraints like high seed rate or occurrence of
seed shortage which affects the production of
tomatoes.

• Higher seed price and less net returns occur when
procure from the farmers who face price related
constraint.

• Even if the farmers produce in lump sum
quantities, there are many storage related
constraints due to the presence of no godowns.

• There are some other constraints like less
availability of irrigation water, power, high wages
to the labour etc.,

• Technology for scientific drying or preservation
is not available

7. Probable Gains if Suggested Practices are followed
in Tomato

(1) Estimating Strength if Suggested Practices are
followed.

An attempt was made through Table 7 to estimate the
strengths, if suggested practices are followed. In value
addition related aspects, present practice of selling tomato
immediately after picking, ie., not exploiting the time, place
and form utilities, they are getting only ` 435 per quintal.
If they store for two to three months and sale the tomato
itself, they could get an additional price of ̀ 150 per quintal.
Even after deducting the storage charges, still ` 51,870
per ha may be earned by the farmers. Otherwise, if they
transport the tomato itself to nearby towns checking the
price, famers may get an additional income of ` 1,03,740
per ha.

In value addition through exploiting the change
in the form, famers may get additional income in three ways.
Firstly, they themselves convert the tomato into tomato
soup, in which they may get an additional income of
` 77,805 per ha. Secondly, if farmers convert the tomato
to tomato sauce and supplied to nearby hotels, they can
earn an additional income of ̀ 1,55,610 per ha. Thirdly, if
farmers convert the tomato to pickle, the additional income
accrued would be to the tune of ` 1,29,675 per ha. Thus,
value addition through change in form is more beneficial
to cultivators.

(2) How to Convert Strength into Opportunity to
Harness the Potential.

Now the question is how to materialize the above
opportunities? This can be achieved through establishing
small scale or cottage based agro-processing units. There
are nearly 2,520 youth clubs and 879 Rythu Mithra Groups
(RMG) existing in the district. Out of which 37 youth clubs
and 23 Rythu Mithra Groups are presently existing in
Nakkapalle mandal itself. So, farmers should use these
groups and approach the banks like NABARD or other
banks and state govt. for loan and subsidies for establishing
small and cottage units for converting the tomato into soup,
sauce and pickle.
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ANNEXURE I : AREA AND PRODUCTION OF HORTICULTURAL, VEGETABLES AND TOMATO IN INDIA (1991-92 TO 2013-14)

Crop / Area (Million Hectares) Production (Million Tonnes)

Crop groups 1991-92 2001- 02 2010-11 2011- 12 2012-13 2013-14 1991-92 2001- 12 2010-11 2011-12 2012-13 2013-14

Horticultural 12.31 16.59 21.83 23.24 23.69 24.20 96.56 145.79 240.53 257.28 268.85 277.35
Crops

Vegetable Crops 5.59 6.16 8.50 8.99 9.21 9.40 58.53 88.62 146.55 156.33 162.19 162.90

Tomato 0.29 0.46 0.86 0.91 0.88 0.88 4.24 7.46 16.83 18.65 18.23 18.74

ANDHRA PRADESH

Crop / Area (Lakh Hectares) Production (Lakh Tonnes)

Crop groups 1991-92 2001- 02 2010-11 2011- 12 2012-13 2013-14 1991-92 2001- 12 2010-11 2011-12 2012-13 2013-14

Vegetable Crops 1.55 2.23 6.51 6.61 6.86 4.40 14.52 25.87 118.48 120.25 121.04 81.50

Tomato 0.74 2.96 3.01 2.61 1.68 7.44 59.26 60.15 52.18 33.55

Source: Indian Horticulture Data Base 2014 etc
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TABLE 1: COST OF CULTIVATION (` /HA) OF TOMATO

S. Particulars Costs
No.

Operational costs 1,71,604

1 Human labour 1,06,623

2 Bullock labour 860

3 Machine labour 4,956

4 Seed 5,107

5 Farm yard manure 3,590

6 Fertilizers 6,473

7 Pesticides 13,805

8 Irrigation Charges 28,091

9 Interest on working capital 2,099

Fixed costs 81,238

1 Rental value of owned land 68,647

2 Depreciation 7,358

3 Interest on fixed capital 7,838

Total cost (Rs.) 2,52,842

TABLE 2: COST CONCEPTS IN TOMATO PRODUCTION

S.No Cost Concepts  `/ha

1 Cost A1 1,71,604

2. Cost A2 1,71,604

3 Cost B 2,31,604

4 Cost C 2,52,842

TABLE 3. MARKETABLE AND RELATIVE MARKETED

SURPLUS TOMATO PRODUCTION

S.No. Particulars per hectare

1 Production (kg) 63, 870

2 Consumption (kg) 60

3 Marketable Surplus (kg) 63,810

4 Price received per quintal of main product (`/ kg) 4.35

5 Gross income from main product (`/ha) 2, 77, 574

TABLE 4 PRICE SPREAD, COSTS, MARGINS IN
MARKETING OF TOMATO

Particulars  `/Qtl

Net price received by Farmers 435

Transport cost (`/q) 30

Gunny bags cost (`/q) 10

Mandi charges (`/q) 25

Farmer selling price 500

Particulars  `/Qtl

Middlemen costs 30

Middlemen margin 170

Middlemen price (`) 700

Wholesalers costs 50

Wholesalers margin 200

Wholesale price (`) 950

Retailers costs 50

Retailers margin 300

Retailers price (`) 1,300

Total marketing cost +marketing margin 865

Consumer price (`) 1,300

Producer share in consumer rupee PS=(PF/PR)*100 33.46

Price spread (`) 865

TABLE 5: MARKETING COSTS IN TOMATO

Marketing Marketing Per cent
Functionaries costs (`/q)

Farmer 65 33.3

Middlemen 30 15.5

Wholesalers 50 25.6

Retailers 50 25.6

Total 195 100

TABLE 6: INDICES OF MARKETING EFFICIENCY IN THE

SELECTED VALUE CHAIN

Particulars `

Farmer price (`/Qtl) 435

Marketing cost+ Marketing Margin (`) 865

Marketing efficiency = FP/(MC+MM) 0.51

TABLE 7: ESTIMATION OF OPPORTUNITIES

FOR VALUE ADDITION IN TOMATO

S. Activity/ Present Suggested Added returns
No. Operations Practice Practice (`) Per Hectare

1 Time of sale Immediately Storage 51,870

2 Place of sale In village Nearby 1,03,740
cities or
Megamarts

3 Form of sale Tomato Soup 77,805

Tomato Sauce 1,55,610

Tomato Pickle 1,29,675
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EXECUTIVE SUMMARY

Abstract: The study is an attempt to analyze the spread
between wholesale, retail and export prices of onion, grapes
and basmati rice. The study also analyzed the economics
of cultivation, marketing channels, profitability of various
market players and the major problems faced. The study
uses secondary data (from 2001 to 2014), supplemented
by primary data through in-depth surveys in two or three
major states growing each of the study crops.

Results of our secondary data analysis show that
retailers' profit margins (of onions and grapes) are much
higher than wholesalers and exporters, including
Maharashtra which is an important state, indicating super-
normal profits being earned by the retailers. Econometric
analysis confirms the significant negative effect of market
arrivals on prices at most markets. There is also a significant
positive effect of wholesale prices on the retail prices.

Results of the primary data analysis show that about
95% of the produce of all three study crops is sold in the
market. More than three-fourths of the total costs are on
account of inputs and the major component of input costs
is labour (manual + bullock). There is some evidence of
imperfection in vertical integration of onion markets in
Gujarat and Karnataka. For all the study crops, regulated
market and commission agents are the main channels of
marketing. Farmers have mostly cited lack of remunerative
price and lack of MSP & procurement as major problems
in cultivating the study crops.

The main policy implications that emerge from the
study are addressing onion market imperfections in
Maharashtra; smoothening supply through production,
storage or processing; appropriate policies to address
labour scarcity; strengthening the existing marketing system
as well as developing alternative channels, such as farmers'
collectives and streamlining and strengthening the current
initiatives such as NAM (National Agricultural Market).

Introduction: The present system of agricultural marketing
in India involves a multiplicity of players from the producer
to the final consumer · commission agents, wholesalers,
processors, retailers, exporters etc. The constellation of
prices at various levels depends on the cost structure of
agriculture, supply- demand dynamics, weather patterns,
infrastructure, trade shocks, and government policy and
last but not the least, the structure of the product and factor

markets. In recent years, there have been frequent gyrations
of prices of several commodities of perishable nature.
Therefore, present study attempts to analyze the price
spread of different commodities at different levels of
marketing chain and also explore reasons for the same.
The commodities selected for the study are onion, grapes
and basmati rice.

Objectives

(1) To analyze the price behaviour at the farm,
wholesale, retail and export levels

(2) To analyze the price spread at various levels

(3) To analyze the economics and marketing channels
of the study crops to understand the price
behaviour

Methodology

The study focussed on three crops, namely, onion, grapes
and basmati rice, as suggested by the Trade Division,
Ministry of Agriculture, Gol. Two or three major states
growing each of these crops were selected for an in-depth
primary survey. Gujarat, Maharashtra and Karnataka were
selected for onion; Maharashtra and Karnataka for grapes
and, Punjab, Haryana for basmati rice.

The study used both secondary and primary data to
study the price behaviour at various levels. Secondary data
was collected from various publications of Government of
India and states, such as Agricultural prices in India,
Agricultural Situation in India, Agricultural Statistics at a
Glance, Economic Survey, Statistical Abstracts (of various
states) etc.

For primary survey, a multi-stage sampling procedure
was adopted. In the first stage, two/three major districts
growing the study crops were selected in each state. In the
next stage, villages were selected using the same criterion.
The third stage involved selecting the households. At this
stage, a total of 150 households were selected for each
crop from the selected villages. Within each village, based
on a complete listing of the village households, households
belonging to four categories, marginal (< 1 ha), small (1 to
2 ha), medium (2 to 4 ha) and large (> 4 ha) were selected
randomly using the PPS sampling method (probability
proportional to size).

In addition to the farming households, few

Agro-Economic Research

Relationship between Wholesale Prices, Retail Prices Export Prices (Fob),
Prices Realized by Farmers*

C.S.C. SEKHAR AND YOGESH BHATT

*A.E.R.C., I.E.G. University of Delhi.
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wholesalers, retailers and exporters were also interviewed
to understand the issues and problems along the supply
chain. The number of wholesalers, retailers and exporters
interviewed varied across states though, depending upon
the number of these participants available in the study
regions.

The primary survey has been conducted by the
various Agricultural Economics Research Centres and Units
in the respective states. The districts selected for onions
are Chikballapur, Chitradurga and Gadag from Karnataka;
Rajkot, Junagarh and Bhavnagar from Gujarat; and Pune,
Ahmednagar and Nasik from Maharashtra. For grapes, the
districts selected are Bangalore, Bijapur and Chickballapur
from Karnataka and Nasik, Sangli and Solapur from
Maharashtra.

Secondary data on prices and market arrivals across
all the major states have been used to analyze price spread
between wholesale, retail and export markets at monthly,
annual and five-yearly intervals to understand the intra-
year (seasonal) and long-term (inter-year) trends. This is
followed by a detailed econometric analysis, using monthly
data, to explore the effect of market arrivals on wholesale
prices and of wholesale prices on the retail prices.

Primary data, collected through in-depth primary data
surveys in the sample regions, has been used to study
economics of crop production including cost structure and
profitability; major marketing channels used, profitability
at various levels of marketing chain; major problems facing
the various stakeholders etc. Descriptive analysis using
tabular and graphical analysis has been employed.

Major Findings

Findings from the secondary data analysis

(1) There was a sharp price rise of onions in 2013
and 2014. However, this rise has been somewhat
uneven. Retail prices were higher than the export
prices during this period. The exporters' margins
declined during 2011-14 while the retailers'
margins have slightly increased during the
corresponding period!

(2) Grapes also show similar patterns. There has been
an increase in wholesale and retail prices of grapes
since 2011 and of export prices since 2012.
However, the percentage mark-ups are a lot higher
for retailers. The percentage mark-ups have
increased for retailers while the same have
decreased for exporters.

(3) Among states, Maharashtra, the major supplier
of onion in the country reported extremely high
price spread between wholesale and retail prices,
reporting 9 out of 14 years with above 100%
variation. This is a cause for concern and shows
some market imperfections. Our findings have
been supported other by other important studies

too (Chengappa et al. 2012), which even conclude
that the onion market structure in Maharashtra is
oligopolistic.

(4) The econometric analysis shows that there is a
significant negative effect of market arrivals on
wholesale price and significant positive effect of
wholesale price on retail price. This relationship
holds true for onions and grapes and is robust
across markets and states. In case of onion, Nasik
district price in general and Lasalgaon price in
particular show a significant effect on wholesale
prices of most of the markets in the country

Findings from the primary data analysis

Cropping Pattern and area under the study crop

Onions: In the sample regions of Gujarat, Maharashtra
and Karnataka the area under onion cultivation is about
26%, 34% and 25% respectively of the total cropped area.
The major varieties of onion cultivated in Gujarat are
Nashik Red/Nashik 53 (36% out of a total area of 172 ha),
red patti (32%), local (13%) and Nashik white (12%). In
Maharashtra, out of a total onion area of 150 ha, 48% of
the area is under fursungi, 27% under Nashik lal and 15%
under panchganga varieties. In Karnataka, the major
varieties grown are red onion, rose onion and chincholi.
Red onion is the predominant variety occupying about 80%
of the total onion area in the sample region.

Grapes: In Maharashtra, grape is the major rabi crop in
the sample region, occupying 50% of the total area. In
Karnataka, grape occupies about 25% of the total area. In
Maharashtra, 68% of the grapes area is under Thomson,
15% is under Sonaka, 6% under Manik chaman and 5%
under Sharad varieties. In Karnataka, the major varieties
grown are Bangalore blue, Dilkush and Thomson seedless,
with shares of 29%, 28% and 23%, respectively.

Basmati: In Punjab and Haryana, basmati occupies about
32% and 38% of the total area respectively. The major
share of area belongs to large farmers - 68% in Punjab and
79% in Haryana. In both the states, small and marginal
farmers together command a share of less than 10%,
showing that basmati cultivation is mainly practiced by
the larger size-groups. The major varieties grown in Punjab
are Pusa 1121, Pusa Punjab 1509 and traditional Basmati.
The major varieties grown in the Haryana are Pusa 1121
and Pusa Punjab 1509. About 91% of the area in Haryana
is under Pusa 1121and the rest (9%) is under Pusa Punjab
1509.

II Production, Consumption and Sale

(1) Onions: In Gujarat, the total onion production is
41396 quintals with following shares of major
varieties - Nashik Red/ N-53 (30%), Red Patti
(30%), Local (15%), Nashik White (15%), Pilli
Patti/ Yellow (5%) and NHRDF/ NAFED (1%).
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In Maharashtra, the total production in kharif and
rabi seasons is 5823 and 20678 quintals,
respectively. Fursungi variety has a share of about
53%, followed by Nashik Lal (23%) and
Pachganga (8%) and others (16%). In Karnataka,
the total production is 21816 quintals, of which
nearly 77% is of Red variety and rest, nearly 23%
is of Rose variety. In all the three states, onions
are mainly sold in the market and home
consumption is very minimal. About 96% to 98%
of the production is sold and only 1-2 percent is
retained for consumption or wasted. These
patterns are roughly similar across size groups.

(2) Grapes: In Maharashtra, the total grapes
production is 21576 quintals with shares of 71%
and 14% of Thomson and Sonaka, respectively.
Nearly 97% of grape production is sold in the
market and 1% is used for consumption In
Karnataka, the total grapes production is 24412
quintals with following shares of the main
varieties - Thomson (31%), Sonaka (10%),
Bangalore blue (25%), Bangalore black (6%),
Dilkhush (21%), Sharath (5%) and Manik chaman
(2%). Nearly 96% of the production is sold, 3.5%
is wasted. None of the farmers reported
consumption of grapes. The highest percentage
of wastage is reported for Bangalore black and
Bangalore blue varieties - about 8 % and 5 %,
respectively.

(3) Basmati: The total basmati production in Punjab
from all the varieties together was 18532 quintals
in the study regions of state, of which nearly 91%
is from Pusa 1121. The other major varieties
grown in the state are Pusa Punjab 1509 and
traditional Basmati. About 84% of the production
is sold in the market and about 14% is stored for
future use. In Haryana, the total production is
18598 quintals, out of which about 91% is of Pusa
1121. The percentage of production sold in the
market is much higher than in Punjab · 97% as
compared to 84% in Punjab. About 2% of the
production is consumed. These proportions are
similar and there is very little variation across
varieties of basmati or size-groups of farmers.

III Cost of Cultivation

(1) Onions: The total cost of onion cultivation in
Gujarat, Maharashtra and Karnataka is 138291
Rs/ha, 100982 Rs/ha and 106398 Rs/ha,
respectively. The share of input cost in the total
cost is about 86%, 77% and 95% respectively in
these states. The rest is incurred on the storage,
transportation and marketing costs (STM).
Broadly similar patterns are observed across all
size groups. In the total input costs, major share

is accounted for by hired labour, manure &
fertilizer and machinery hiring charges.

(2) Grapes: In Maharashtra and Karnataka, the cost
of cultivation is Rs. 251505 Rs/ha and Rs. 253839
Rs/ha respectively, out of which nearly 97% is on
account of the input costs and rest is incurred on
storage, transportation and marketing. Out of the
input costs, manure & fertilizer and pesticides/
weedicides account for bulk of the expenditure.

(3) Basmati: The total cost of onion cultivation in
Punjab is nearly 30208 Rs/ha, of which nearly
96% is the input cost and rest is incurred on STM.
Out of the total input costs, nearly half (about
48%) is incurred on labour (bullock+manual),
followed by machinery hiring (nearly 18%),
pesticides / weedicides (13%) and manure &
fertilizer (12%). All the categories of farmers
show similar cost pattern. The total cost of basmati
cultivation in Haryana is nearly 39488 Rs/ha.
About 93% of the total cost is incurred on inputs
and the rest on STM. Out of the total costs, about
47% is incurred on labour (bullock+manual),
followed by manure & fertilizer (15%), pesticides/
weedicides (13%) and machinery hiring (nearly
11%)

IV Profitability

(1) Onions: The net returns per hectare from onion
cultivation in Gujarat, Maharashtra and Karnataka
are 72033 Rs/ha, 68030 Rs/ha and Rs 82677 Rs/
ha respectively. One major difference between
Karnataka and the other two study states is that
per hectare returns for the marginal farmer group
are the lowest in Karnataka, progressively
increasing over the size-groups. In Gujarat and
Maharashtra, the returns are highest for marginal
and small farmers.

(2) Grapes: The net returns per hectare from grape
farming in Maharashtra and Karnataka are 272611
Rs/ha and Rs 213120 Rs/ha, respectively. In
Maharashtra, there are no marginal farmers
growing the crop and the returns per hectare are
lowest for the small farmers. In Karnataka, The
gross & net returns as well as marketed surplus
of large farmers are substantially higher than of
other groups, and are almost double the average
returns.

(3) Basmati: The net returns per hectare in Punjab
and Haryana are Rs. 134449 Rs/ha and 105109
Rs/ha respectively. In Punjab the returns are
lowest for marginal farmers at 122945 Rs/ha.
However, in Haryana, the returns are highest for
marginal farmers. Pusa 1121 variety yielded the
highest returns of Rs 136157 in Punjab. In
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Haryana, the returns for both the varieties are
similar.

V Marketing

(1) Onions

a. Marketing Channels: In Gujarat nearly 93% of onion
is marketed through the regulated markets (APMC),
only about 5% is marketed through private traders
and the rest (1%) through village markets. In
Maharashtra regulated market is the only channel of
marketing used in both seasons. In Karnataka nearly
two-thirds of farmers (67%) sell in the regulated
market and rest (33 %) to the commission agents.

b. Quantity marketed through various channels: In
Gujarat, about 94 % of the total quantity sold is
marketed through the regulated markets (APMC) and
only 5% through private traders and less than 1%
through village markets. In Maharashtra all the
produce is marketed through regulated market as this
is the only channel of marketing used. In Karnataka,
78% is marketed through regulated markets and the
rest (22%) is sold through commission agents.

c. Marketing period: The period during October to
June is the main marketing period, mainly through
the regulated markets, in Gujarat. In Maharashtra,
October to April period is the preferred time during
kharif and January to June in rabi. In Karnataka,
October to December are the main months of
marketing onions.

d. Sources of supply of wholesalers: In Gujarat 80%
of the wholesalers sourced their supply from the
farmers while 20% sourced from commission agents.
In Maharashtra, the predominant source was
commission agent (90%) followed by 'other
wholesalers' (10%). In Karnataka 100% of the supply
was sourced from the farmers.

e. Sources of supply of retailers: in Gujarat, 85% of
the retailers sourced their supply from commission
agents and the rest from wholesalers. In Maharashtra,
100% of the supply is sourced from commission
agents, whereas in Karnataka, 56% sourced from
commission agents, 32% from farmers and the rest
12 % from wholesalers.

f. Sources of supply of exporters: In Gujarat 57% of
the exporters sourced their supply from commission
agents while 43% sourced from farmers. The
corresponding numbers in Maharashtra are 70% and
30%, respectively. It is notable that wholesalers do
not form a source of supply for exporters, indicating
that the channels for domestic and export markets
are different and also indicative of a probable product
differentiation.

g. Margins of profit

i. Wholesalers: In Gujarat, the percentage margins
of wholesalers are on the lower side from July to
November. They begin to rise from December
(25%) upto May and June (78% and 66%,
respectively). The annual average margin is about
44%. In Maharashtra, the average wholesalers'
margin is 26%. In Karnataka, the wholesalers'
margins vary widely across varieties with an
average percentage margin of 11%.

ii. Retailers: In Gujarat, the retailers' margins are
much higher than wholesalers. One interesting
feature is that the retailers' margins begin to show
a reverse trend to that of wholesale prices rising
from 201% in July 2013 to 297% in December
2013, and decline thereafter to about 164 in June
2014. The average percentage margin of retailers
is 202%. In Maharashtra, the retailers' margins
are comparable to that of wholesalers, with an
annual average margin of 27%. In Karnataka, the
average mark-up percentage is about 57% - five
times that of the wholesalers' margin. This is
indicative of some imperfections in the vertical
market in Karnataka, as was in the case of Gujarat.

iii.Exporters: The percentage margins in Gujarat
are much higher than those in Maharashtra, as in
the case of retailers. The percentage margins of
exporters ranged from 77% to 447% in Gujarat,
while in Maharashtra the range is from 48% to
58%. This wide difference in the two states
indicates again that the vertical markets in Gujarat
are probably not as well-integrated as in
Maharashtra and there are super-normal profits
for retailers and exporters in the state.

(2) Grapes

a. Marketing Channels: In Maharashtra, the entire
grape marketing is done through on-farm sale. In
Karnataka, the predominant marketing channel is the
commission agent (94%), followed by the regulated
market (6%).

b. Quantity marketed through various channels: In
Maharashtra, about 20932 quintals of grapes were
disposed through on-farm sale at an average price of
3415 Rs/qtl. In Karnataka, the total quantity sold
during the reference period was about 9515 quintals
at an average price of Rs. 4008 per quintal. Sonaka
fetched the maximum price of Rs 8731 Rs/qtl,
followed by Thompson (7050 Rs/qtl) and Sharath
(5133 Rs/qtl).

c. Marketing period: There is no major variation in
the monthly disposals or prices in Maharashtra. In
Karnataka, sales start around April. Maximum sales



40 Agricultural Situation in India

are observed in the months of April (4515) and
September (4858). However, the price is substantially
higher in September · Rs 6658 per quintal - as
compared to Rs 2467 per quintal in April.

d. Sources of supply of wholesalers: In Maharashtra,
the predominant source for wholesalers was farmers
(60%), followed by commission agent (30%) and
other wholesalers (10%). In Karnataka 100% of the
supply was sourced from the farmers.

e. Sources of supply of retailers: in Maharashtra, 50%
of the supply is sourced from farmers, 40% from
commission agents and 10% from wholesalers. In
Karnataka, the preferred sources are wholesalers for
(61%) and farmers (39%).

f. Sources of supply of exporters: All the exporters
in Maharashtra preferred farmers (100%) as the first
choice of supply. Wholesalers (60%) and commission
agents (40%) were rated as second choice.

It is notable that all the three types of traders-
wholesalers, retailers and exporters- preferred
fresh produce from farmers as the first choice of
supply. This is probably due to preference for
fresh grapes as well as absence of proper cold
storage and processing facilities at the wholesale,
retail and export levels.

g. Margins of profit

i. Wholesalers: In Maharashtra, the average
wholesalers' margins is 23%, which do not show
a temporal pattern. The margins are similar for
both the varieties-Thompson and Sonaka. In
Karnataka, the average margin is about 16% and
this margin varies across varieties-from 7% for
Dilkush to 112% for Sonaka. This may be due to
the large quantum of Dilkush procured-about
21560 tons as against 1730 tons of Sonaka. Manik
Chaman, Sharath and Sonaka are the premium
varieties, yielding a sale price almost double that
of the remaining varieties.

ii. Retailers: In Maharashtra, The retailers' margins
are slightly higher than the wholesalers, ranging
from 27% in December to 32% in May, with an
average of 30% for the whole year. The margins
are broadly similar across the two varieties. In
Karnataka, margins are higher, with an average
of 70% and ranging from 39% for Sonaka to 190%
for black variety. The relative order of percentage
margins of different varieties at the retail level is
quite different from that at the wholesale level.

iii. Exporters: In Maharashtra, the exporters'
margins are much higher compared to wholesalers
or retailers. The percentage mark-up for exporters
ranges from 153% to 193%, with an average of

169%. The mark-ups are roughly the same for the
two varieties.

(3) Basmati

a. Marketing Channels: In Punjab, nearly 96 per cent
of the households are marketing through regulated
market. In Haryana, 63% of the households are
marketing through commission agents while the rest
are marketing through the village market.

b. Quantity marketed through various channels: In
Punjab, 96 percent of the output is sold through
regulated market. The marketed surplus varies
directly with the size of landholding. Quantity sold
per household is also highest (229 quintals) for large
farmers, which is way above the average (121
quintals). The price received differs substantially
across varieties but for a given variety, there is very
little variation in price received across farmer
categories. In Haryana, commission agents (52% of
the output sold) and village market (48%) are the
main channels. But there is a large difference between
the two varieties in the quantity sold but there is very
little difference in the price received. Large farmers
possess a share of more than 80% in total quantity
sold and quantity sold per household is also highest
for this class (about 167 quintals).

c. Marketing period: In Punjab, October and
November are the months during which maximum
sale of basmati rice takes place in the sample region,
mainly through the regulated markets. Price is much
higher in the months of lean supply i.e. from
December onwards. In Haryana, November is the
month of maximum sales activity. However, it is to
be noted that there is little variation in price across
months in the two channels. Therefore, farmers'
averseness or inability to store is perhaps the reason
for high sales during November.

d. Margins of profit

i. Wholesalers: Overall percentage margin of
wholesalers is about 4.4%. There is no discernible
trend over the months though. In Haryana, the
average wholesalers' margin works out to 4.5%.
The margins are similar for both the varieties.

ii. Retailers: The retailer's margin in Punjab is about
12%. In Haryana, the retailers' margins are slightly
higher than the wholesalers. The average retailers'
margin is 6.7% and the margins are similar for
both the varieties.

iii. Exporters: In Punjab, the exporters' margin is
higher than that of wholesalers but slightly lower
than that of retailers. The average exporters'
margin worked out to 10.8%. In Haryana, the
exporters' margins, unlike in Punjab, are much
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higher than those of wholesalers and retailers. The
average margin of the exporters is 11.3%.

VI Stakeholder Perceptions

(1) Onions:

a. Reasons for growing: In Gujarat and Maharashtra,
crop's higher profitability (69% and 85%
respectively) and land suitability (29% and 35%) are
the major reasons cited. In Karnataka along with the
major factors of profitability (64%) and land
suitability (71%), home consumption (61%) and crop
rotation (30%) are also reported as important reasons.

b. Major Problems faced by farmers: In Gujarat
lower yield (46% of the households), yield instability
(42%), lack of remunerative price (41%), price
fluctuations (31%) and lack of MSP & procurement
(16%) are the major problems. In Maharashtra price
fluctuations (38%), labour scarcity (36%), lack of
MSP & procurement (35%), erratic power supply
(28%) and poor refrigeration problem (22%) are the
major problems. In Karnataka, distant market (67%),
poor quality of underground water (65%) and price
fluctuations (59%) were reported as major problems
in onion cultivation.

c. Major Problems faced by wholesalers: In Gujarat,
poor quality of supply (70%) is reported to be the
biggest problem, followed by lower supply (30%).
In Maharashtra, high marketing charges/taxes (40%)
and other infrastructure problems (30%) are the
severe problems. Other major problems, although not
ranked severe, are lower price & demand (80%),
mixing of different varieties (60%), other
infrastructure problems (40%) and erratic supply
from farmers (30%). In Karnataka, competition from
other wholesalers (61%), competition from imports
(29%), poor road network (29%), erratic supply
(14%) and high marketing charges/taxes (11%) are
rated as severe.

d. Major Problems faced by retailers: In Gujarat,
65% have reported poor infrastructure as the most
severe problem, followed by competition from
imports (55%), labour problems (40%), lower price
due to lower demand (35%) and competition from
other retailers (40%). In Maharashtra, poor
infrastructure (40%) is the most severe problem.
Competition from other retailers (80%), competition
from organized retail chains (30%), lower price due
to lower demand and lack of government intervention
to support price (20% each) are reported as less
severe problems. In Karnataka, competition from
other retailers (85%), lack of government
intervention to support price (30%), competition
from imports (25%) and lower price due to lower
demand (20%) are the major problems.

Thus, in all the three states competition from other
retailers, imports and infrastructure have been
reported as the major problems facing retailers.

e. Major Problems faced by exporters: In Gujarat,
lengthy government procedures (71%), export policy
uncertainty (57%), lower price due to lower world
demand (57%) and chemical residues (57%) are
reported as severe problems. In Maharashtra,
competition from other exporters (60%) and poor
refrigeration facilities (50%) rank as the most severe
problems.

(2) Grapes:

a. Reasons for growing: In Maharashtra, profitability
(94%), land suitability (40%) and high value (27%)
are the predominant reasons for growing grapes. In
Karnataka, land suitability (85%) and profitability
(64%) are the main reasons for growing grapes.

b. Major Problems faced by farmers: In Maharashtra,
lack of price support (about 27%), labour problem
(22%), lack of extension services (19%), erratic
power supply (18%) and poor refrigeration facilities
(14%) are the other major problems. In Karnataka,
an overwhelming 78% of the respondents rated
distance of the market as the most severe problem,
followed by price fluctuations (50%), poor quality
of groundwater (47%), lack of market information
(38%), labour problem (33%) and lack of price
support (27%).

c. Major Problems faced by wholesalers: In
Maharashtra, mixing of different varieties (60%),
poor refrigeration facilities (20%), erratic supply
(10%) and high marketing charges (10%) are the
major problems. In Karnataka, an overwhelming
81% of the respondents rated competition from other
wholesalers as the most severe problem. This is
followed by competition from imports (43%), poor
road network and poor refrigeration facilities (10%
each) and other infrastructure problems (30%).

d. Major Problems faced by retailers: In
Maharashtra, lack of price support (20%) and poor
quality of the product (20%) are reported to be the
most severe problem by the retailers. In Karnataka,
84% rated competition from fellow retailers as the
most severe problem. This is followed by competition
from organized retail chains (20%) and competition
from imports (20%) and poor infrastructure (28%).

e. Major Problems faced by exporters: In
Maharashtra, poor road network (70%), lengthy
government procedures (20%), export policy
uncertainty (20%) and high port charges & taxes
(20%) are severe problems facing exporters. Poor
refrigeration facilities and other infrastructure
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problems have also been reported as major problems
by 10% of the respondents.

(3) Basmati:

a. Reasons for growing: In Punjab and Haryana, a
majority of the households 95% and 99%
respectively, are growing basmati for profitability.
Land suitability is the other major reason for growing
basmati, cited by 13% and 11% of the respondents
in the two states respectively.

b. Major Problems faced by farmers: In Punjab, lack
of MSP & procurement (8%), lower yield (6%), lack
of remunerative price (5%) and yield instability (4%)
are the major problems. In Haryana lack of MSP &
procurement (18%), labour problem (11%), lack of
market information (9%), lack of remunerative price
(7%) and non-availability of credit and pests (6%
each) are the major problems.

c. Major Problems faced by wholesalers: In Punjab,
the wholesalers reported only two problems as
severe-competition from other wholesalers (10%)
and high market fees/charges (10%). In Haryana,
there are no problems listed as of 'severe' intensity.
The problems ranked in the 'high' category are
competition from other wholesalers (20%); high
market fees/charges (20%), lower supply, poor
quality of supply and erratic supply (10% each).

d. Major Problems faced by retailers: In Punjab
'competition from large organized retail chains' has
been ranked as the only problem in 'severe' category
by about 20% of the respondents and another 40%
of the respondents have categorized this as 'high'.
Competition from other retailers (20%) is the other
problem listed as of high intensity. In Haryana, the
problems ranked 'high' include competition from
imports (10%) government intervention in price
through MSP and lower supply (10% each).

e. Major Problems faced by exporters: In Punjab,
infrastructure problems topped the list of severe
problems with 2 out of 5 exporters reporting them as
the most severe (Table 5.32). Other problems
reported as severe are poor quality of the product,
competition from other wholesalers, poor road
network, poor port facilities, export policy
uncertainty and problem of chemical residue · each
by 20% of the respondents. In Haryana, poor quality
of product, competition from other wholesalers,

infrastructure problems and high port charges/taxes
have all been ranked by about 14% of the respondents
as 'severe%.

Policy Implications

(1) Much higher mark-ups for retailers vis-a-vis
wholesalers and exporters, over the period of 2001
to 2014, suggest imperfections in the domestic
supply chain that may need to be addressed.

(2) The very high spread between retail and wholesale
prices in Maharashtra in 9 out of 14 years during
2001 to 2014, is a cause for concern. Maharashtra
is an important state for onions in the country and
price behaviour in this state has major implications
for rest of the country. Our results, together with
previous literature (Chengappa et al. 2012),
suggests that addressing market imperfections in
Maharashtra is very important for the onion sector
in the country.

(3) Our econometric analysis confirms the significant
effect of market arrivals on prices. Therefore,
smoothening supply-either through production,
storage or processing-is crucial to address
frequent price spikes in onions and grapes.

(4) Labour cost is a major component in the total cost
of production, of both onions and basmati. This
is true for other crops as well, as can be discerned
from recent cost of cultivation statistics.
Therefore, appropriate policies to address labour
scarcity and to promote appropriate
mechanization need to be devised.

(5) For all the study crops, regulated market and
commission agents are the main channels of
marketing. Also, farmers and commission agents
are the main sources of supply for wholesalers,
retailers and exporters. Therefore, strengthening
the existing marketing system as well as
developing alternative channels, such as farmers'
collectives to reap scale economies, needs to be
undertaken.

(6) Farmers have mostly cited lack of remunerative
price and lack of MSP & procurement as major
problems in cultivating the study crops. Therefore,
streamlining and strengthening the current
initiatives such as NAM (National Agricultural
Market) may help in better price discovery.
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COMMODITY REVIEWS

Foodgrains

During the month of March, 2017 the  Wholesale Price
Index  (Base 2004-05=100) of  pulses increased by 7.66%,

cereals increased by 1.02% & foodgrains increased by
2.53% respectively  over the previous month.

ALL INDIA INDEX NUMBER  OF WHOLESALE PRICES

                                                                             (Base: 2004-2005=100)

Commodity Weight WPI for the WPI for the WPI Percentage change

(%) Month of Month of A year during

March, 2016 Ferbuary,  2017 ago A month A Year

1 2 3 4 5 6 7

Rice 1.793 250.8 249.4 238.7 0.56 5.07

Wheat 1.116 238.8 247.7 228.2 -3.59 4.65

Jowar 0.096 311.3 325.0 284.5 -4.22 9.42

Bajra 0.115 305.1 299.0 292.9 2.04 4.17

Maize 0.217 271.5 275.1 273.8 -1.31 -0.84

Barley 0.017 283.8 291.9 250.2 -2.77 13.43

Ragi 0.019 510.5 487.9 340.7 4.63 49.84

Cereals 3.373 253.3 255.9 241.3 -1.02 4.97

Pulses 0.717 325.4 352.4 346.5 -7.66 -6.09

Foodgrains 4.09 265.9 272.8 259.7 -2.53 2.39

Source : Office of the Economic Adviser, M/O Commerce and Industry.

The following Table indicates the state wise trend of wholesale Prices of cereals during month of March, 2017.

Commodity Main Trend Rising Falling Mixed Steady

Rice Rising Karnataka Kerala Haryana Gujarat
U.P.
West Bengal

Wheat Falling Karnataka Gujarat M.P.
Maharashtra
Rajasthan
U.P.

Jowar Mixed Karnataka Gujarat
Maharashtra
Rajasthan

Bajra Falling Haryana Gujarat
Maharashtra
Rajasthan

Maize Rising& Steady Karnataka Gujarat Haryana M.P.
U.P. Rajasthan
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Procurement of Rice

2.30 million tonnes of Rice (including paddy converted
into rice) was procured during March 2017 as against 3.10
million tonnes of rice(including paddy converted into
rice)procured during March 2016.The total procurement

of Rice in the current marketing season i.e 2016-2017, up
to 31.03.2017 stood at 32.55 million tonnes, as against
30.52 million tonnes of rice procured, during the
corresponding period of last year. The details are given in
the following table :

PROCUREMENT OF RICE

(In Thousand Tonnes)

State Marketing Season Corresponding Marketing Year

2016-17 Period of last Year (October-September)

upto 31.03.2017 2015-16 2015-16 2014-15

Procurement Percentage Procurement Percentage Procurement Percentage Procurement Percentage

 to Total to Total  to Total to Total

1 2 3 4 5 6 7 8 9

Andhra Pradesh 2577 7.92 2918 9.56 4326 12.65 3591 11.17

Chhatisgarh 4662 14.32 3972 13.01 3442 10.06 3423 10.64

Haryana 3570 10.97 2861 9.37 2861 8.36 2015 6.27

Maharashtra 241 0.74 156 0.51 230 0.67 199 0.62

Punjab 11047 33.94 9350 30.63 9350 27.33 7786 24.21

Tamil Nadu 138 0.42 894 2.93 1191 3.48 1049 3.26

Uttar Pradesh 2354 7.23 2910 9.53 2910 8.50 1698 5.28

Uttarakhand 706 2.17 597 1.96 598 1.75 465 1.45

Others 7256 22.29 6867 22.50 9301 27.19 11936 37.11

Total 32551 100.00 30525 100.00 34209 100.00 32162 100.00

Source : Department of Food & Public Distribution.

Procurement of Wheat

The total procurement of wheat in the current marketing
season i.e 2017-2018 up to March, 2017 is 0.706 million

tonnes against a total of 0.517 million tonnes of wheat
procured during last year. The details are given in the
following table :

PROCUREMENT OF WHEAT

(In Thousand Tonnes)

State Marketing Season Corresponding Marketing Year

2017-18 Period of last Year (April-March)

(upto 31.03.2017) 2016-17 2016-17 2015-16

Procurement Percentage Procurement Percentage Procurement Percentage Procurement Percentage

to Total to Total to Total to Total

1 2 3 4 5 6 7 8 9

Haryana 0 0.00 0 0.00 6722 29.32 6778 24.13

Madhya Pradesh 704 99.72 517 100.00 3990 17.40 7309 26.02

Punjab 0 0.00 0 0.00 10645 46.42 10344 36.83

Rajasthan 2 0.28 0 0.00 762 3.32 1300 4.63

Uttar Pradesh 0 0.00 0 0.00 802 3.50 2267 8.07

Others 0 0.00 0 0.00 9 0.04 90 0.32

Total 706 100.00 517 100.00 22930 100.00 28088 100.00

Source : Department of Food & Public Distribution.
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Oil Seeds & Edible Oils: The Wholesale Price Index
(WPI) of nine major oilseeds as a group stood at 209.5 in
March, 2017 showing a decrease of 0.8% and 1.0% over
the previous month and year respectively. The WPI of
safflower (kardi seed) increased by 10.6% and groundnut
seed by 5.3% over the previous month. WPI of rape &
mustard seed decreased by 6.8%, copra (coconut) by 3.8%,
gingelly seed by 3.4%, soyabean by 2.5% and sunflower
by 2.0% over the previous month. WPI of cotton seed and
niger seed remained unchanged over the previous month.

The WPI of edible oils as a group stood at 155.9 in
March, 2017 showing a decrease of 1.1% over the previous
month and an increase of 4.1% over the year. The WPI of
gingelly oil increased by 0.7% and groundnut oil by 0.6%
over the previous month. The WPI of copra oil decreased
by 5.9, cotton seed oil by 3.9%, mustard & rapeseed oil by
1.6%, sunflower oil by 1.2% and soybean oil by 0.5% over
the previous month.

Fruits & Vegetable: The WPI of fruits & vegetable as a
group stood at 241.5 in March, 2017 showing an increase
of 4.6% and 6.8% over the previous month and year
respectively.

Potato: The WPI of potato stood at 133.6 in March, 2017
showing a decrease of 2.6% and 17.1% over the previous
month and year respectively.

Onion: The WPI of onion stood at 244.1 in March, 2017
showing a decrease of 2.9% and 10.8% over the previous
month and year respectively.

Condiments & Spices: The WPI of condiments & spices
(group) stood at 309.9 in March, 2017 showing a decrease
of 7.4% and 10.8% over the previous month and year
respectively. The WPI of chillies (dry) and black pepper
decreased by 9.8% and by 0.1% respectively over the
previous month. WPI of turmeric remained unchanged over
the previous month.

Raw Cotton: The WPI of raw cotton stood at 241.5 in
March, 2017 showing an increase of 0.5% and 34.4% over
the previous month and year respectively.

Raw Jute: The WPI of raw jute stood at 404.0 in March,
2017 which shows no change over the previous month and
decrease of 20.0% over the year.

Commercial Crops

WHOLESALE PRICE INDEX OF COMMERCIAL CROPS

Commodity Latest Month Year % Variation Over

March, 2017 February, 2017 March, 2016 Month Year

OIL SEEDS 209.5 211.1 211.6 -0.8 -1.0

Groundnut Seed 261.8 248.7 255.9 5.3 2.3

Rape & Mustard Seed 210.6 226.0 217.7 -6.8 -3.3

Cotton Seed 224.3 224.2 216.7 0.0 3.5

Copra (Coconut) 145.8 151.6 115.1 -3.8 26.7

Gingelly Seed (Sesamum) 300.8 311.4 269.8 -3.4 11.5

Niger Seed 316.5 316.5 350.1 0.0 -9.6

Safflower (Kardi Seed) 183.1 165.6 157.4 10.6 16.3

Sunflower 165.3 168.7 199.8 -2.0 -17.3

Soyabean 170.4 174.7 211.5 -2.5 -19.4

EDIBLE OILS 155.9 157.6 149.7 -1.1 4.1

Groundnut Oil 211.9 210.7 193.2 0.6 9.7

Cotton Seed Oil 195.3 203.3 190.2 -3.9 2.7

Mustard & Rapeseed Oil 177.5 180.4 180.0 -1.6 -1.4

Soyabean Oil 161.7 162.5 150.4 -0.5 7.5
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Commodity Latest Month Year % Variation Over

March, 2017 February, 2017 March, 2016 Month Year

Copra Oil 144.4 153.4 142.8 -5.9 1.1

Sunflower Oil 130.8 132.4 136.0 -1.2 -3.8

Gingelly Oil 183.6 182.4 169.6 0.7 8.3

FRUITS & VEGETABLES 241.5 230.9 226.2 4.6 6.8

Potato 133.6 137.1 161.1 -2.6 -17.1

Onion 244.1 251.4 273.6 -2.9 -10.8

CONDIMENTS & SPICES 309.9 334.6 347.3 -7.4 -10.8

Black Pepper 694.3 694.8 735.7 -0.1 -5.6

Chillies (Dry) 322.1 357.2 407.0 -9.8 -20.9

Turmeric 237.9 237.9 262.6 0.0 -9.4

Raw Cotton 241.5 240.3 179.7 0.5 34.4

Raw Jute 404.0 404.1 505.0 0.0 -20.0

Wholesale Price Index of Commercial Crops—Contd.
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Prices

2. MONTH END WHOLESALE PRICES OF CERTAIN AGRICULTURAL COMMODITIES AND ANIMAL HUSBANDRY PRODUCTS

AT SELECTED CENTRES IN INDIA

Commodity Variety Unit State Centre March-17 Feb-16 March 16

 Wheat PBW 343 Quintal Punjab Amritsar 1800 1800 NA

Wheat Dara Quintal Uttar Pradesh Chandausi 1650 1825 1580

Wheat Lokvan Quintal Madhya Pradesh Bhopal 1610 1872 1700

Jowar - Quintal Maharashtra Mumbai 2200 2200 2200

Gram No III Quintal Madhya Pradesh Sehore NA 4476 4152

Gram Split - Quintal Bihar Patna 7800 13000 5570

Gram Split - Quintal Maharashtra Mumbai 6950 7600 5850

Arhar Split - Quintal Bihar Patna 7700 9200 12800

Arhar Split - Quintal Maharashtra Mumbai 6000 6200 10850

Arhar Split - Quintal NCT of Delhi Delhi 6300 6450 11790

Arhar Split Sort II Quintal Tamil Nadu Chennai 6500 7000 11800

Gur - Quintal Maharashtra Mumbai 4000 3850 3000

Gur Sort II Quintal Tamil Nadu Coimbatore 4200 4300 3800

Gur Balti Quintal Uttar Pradesh Hapur 2920 2720 2200

Mustard Seed Black (S) Quintal Uttar Pradesh Kanpur 3450 4175 3985

Mustard Seed Black Quintal West Bengal Raniganj 4450 4500 4200

Mustard Seed - Quintal West Bengal Kolkata 4000 3800 4500

Linseed Bada Dana Quintal Uttar Pradesh Kanpur 5000 5500 4300

Linseed Small Quintal Uttar Pradesh Varanasi 4600 4900 4260

Cotton Seed Mixed Quintal Tamil Nadu Virudhunagar 2100 2300 2100

Cotton Seed MCU 5 Quintal Tamil Nadu Coimbatore 2750 2750 2500

Castor Seed - Quintal Telangana Hyderabad 4200 3450 3350

Sesamum Seed White Quintal Uttar Pradesh Varanasi 6850 7770 10700

Copra FAQ Quintal Kerala Alleppey 8600 8300 5400

Groundnut Pods Quintal Tamil Nadu Coimbatore 5000 5500 4500

Groundnut - Quintal Maharashtra Mumbai 6500 6200 6100

Mustard Oil - 15 Kg. Uttar Pradesh Kanpur 1330 1365 1395

Mustard Oil Ordinary 15 Kg. West Bengal Kolkata 1425 1475 1425

Groundnut Oil - 15 Kg. Maharashtra Mumbai 1540 1470 1450

Groundnut Oil Ordinary 15 Kg. Tamil Nadu Chennai 1875 1860 1845

Linseed Oil - 15 Kg. Uttar Pradesh Kanpur 1300 1440 1476

Castor Oil - 15 Kg. Telangana Hyderabad 1455 1200 1065

Sesamum Oil - 15 Kg. NCT of Delhi Delhi 1520 1515 1455

Sesamum Oil Ordinary 15 Kg. Tamil Nadu Chennai 2325 2200 1755

Coconut Oil - 15 Kg. Kerala Cochin 1920 1845 1140

Mustard Cake - Quintal Uttar Pradesh Kanpur 1870 2325 2240

Groundnut Cake - Quintal Telangana Hyderabad 2714 3000 3358

Cotton/Kapas NH 44 Quintal Andhra Pradesh Nandyal 5750 5350 4000

Cotton/Kapas LRA Quintal Tamil Nadu Virudhunagar 4700 5200 4450
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Jute Raw TD 5 Quintal West Bengal Kolkata 3735 3810 5630

Jute Raw W 5 Quintal West Bengal Kolkata 3785 3860 5570

Oranges - 100 No NCT of Delhi Delhi 583 542 500

Oranges Big 100 No Tamil Nadu Chennai 450 550 480

Oranges Nagpuri 100 No West Bengal Kolkata 2900 NA 700

Banana - 100 No. NCT of Delhi Delhi 400 350 292

Banana Medium 100 No. Tamil Nadu Kodaikkanal 596 501 497

Cashewnuts Raw Quintal Maharashtra Mumbai 80000 80000 78000

Almonds - Quintal Maharashtra Mumbai 70000 70000 86000

Walnuts - Quintal Maharashtra Mumbai 95000 95000 74000

Kishmish - Quintal Maharashtra Mumbai 11000 11000 19000

Peas Green - Quintal Maharashtra Mumbai 3500 3250 3700

Tomato Ripe Quintal Uttar Pradesh Kanpur 700 475 925

Ladyfinger - Quintal Tamil Nadu Chennai 2000 4000 1200

Cauliflower - 100 No. Tamil Nadu Chennai 2000 1500 1500

Potato Red Quintal Bihar Patna 1100 1000 900

Potato Desi Quintal West Bengal Kolkata 460 380 1400

Potato Sort I Quintal Tamil Nadu Mettuppalayam 1450 1793 1815

Onion Pole Quintal Maharashtra Nashik 600 500 550

Turmeric Nadan Quintal Kerala Cochin 15000 15000 15000

Turmeric Salam Quintal Tamil Nadu Chennai 8800 8600 9300

Chillies - Quintal Bihar Patna 11500 8000 10200

Black Pepper Nadan Quintal Kerala Kozhikode 56000 55000 63500

Ginger Dry Quintal Kerala Cochin 12500 14000 17000

Cardamom Major Quintal NCT of Delhi Delhi 127000 125000 130500

Cardamom Small Quintal West Bengal Kolkata 130000 140000 100000

Milk Buffalo 100 Liters West Bengal Kolkata 3800 3800 3600

Ghee Deshi Deshi No 1 Quintal NCT of Delhi Delhi 37019 36685 36352

Ghee Deshi - Quintal Maharashtra Mumbai 47500 46000 45000

Ghee Deshi Desi Quintal Uttar Pradesh Kanpur 37500 37000 35200

Fish Rohu Quintal NCT of Delhi Delhi 15000 14500 9500

Fish Pomphrets Quintal Tamil Nadu Chennai 32500 33000 33500

Eggs Madras 1000 No. West Bengal Kolkata 3600 4000 3500

Tea - Quintal Bihar Patna 21250 21250 21150

Tea Atti Kunna Quintal Tamil Nadu Coimbatore 36000 35000 33000

Coffee Plant-A Quintal Tamil Nadu Coimbatore 32500 26000 26500

Coffee Rubusta Quintal Tamil Nadu Coimbatore 25000 17500 13500

Tobacco Kampila Quintal Uttar Pradesh Farukhabad NA 4500 4675

Tobacco Raisa Quintal Uttar Pradesh Farukhabad NA 3500 3400

Tobacco Bidi Tobacco Quintal West Bengal Kolkata 13200 13800 9500

Rubber - Quintal Kerala Kottayam 12800 13000 10700

Arecanut Pheton Quintal Tamil Nadu Chennai 32700 32700 32200

Commodity Variety Unit State Centre March-17 Feb.-17 March-16

2. MONTH END WHOLESALE PRICES OF CERTAIN AGRICULTURAL COMMODITIES AND ANIMAL HUSBANDRY PRODUCTS

AT SELECTED CENTRES IN INDIA
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3. MONTH END WHOLESALE PRICES OF SOME IMPORTANT AGRICULTURAL COMMODITIES IN
INTERNATIONAL MARKETS  DURING YEAR, 2017

Commodity Variety Country Centre Unit Jan. Feb. Mar.

1 2 3 4 5 6 7 8

CARDAMOM Guatmala Bold Green U.K.  - Dollar/MT 9000.00 9000.00 17500.00
Rs./Qtl 61335.00 60219.00 113382.50

CASHEW Spot U.K. 320s U.K.  - Dollar/MT 10612.51 10691.56 11205.67
KERNELS Rs./Qtl 72324.26 71537.23 72601.54

CASTOR OIL Any Origin ex tank Netherlands  - Dollar/MT 1453.70 1498.40 1883.90
Rotterdam Rs./Qtl 9906.97 10025.79 12205.79

CHILLIES Birds eye 2005 crop Africa  - Dollar/MT 4100.00 4100.00 7500.00
Rs./Qtl 27941.50 27433.10 48592.50

CLOVES Singapore Madagascar  - Dollar/MT 7500.00 8400.00 8800.00
Rs./Qtl 51112.50 56204.40 57015.20

COCONUT OIL Crude Phillipine/Indonesia, Netherlands  - Dollar/MT 1840.00 1590.00 1610.00
cif Rotterdam Rs./Qtl 12539.60 10638.69 10431.19

COPRA Phillipines cif Rotterdam Phillipine  - Dollar/MT 905.00 838.00 800.00
Rs./Qtl 6167.58 5607.06 5183.20

CORRIANDER India  - Dollar/MT 1650.00 1650.00 1650.00
Rs./Qtl 11244.75 11040.15 10690.35

CUMMIN SEED India  - Dollar/MT 2500.00 2500.00 2900.00
Rs./Qtl 17037.50 16727.50 18789.10

MAIZE U.S.A. Chicago C/56 lbs 366.25 371.00 358.50
Rs./Qtl 980.93 975.57 912.83

OATS CANADA Winnipeg Dollar/MT 336.74 332.74 311.98
Rs./Qtl 2294.88 2226.36 2021.32

PALM KERNAL OIL Crude Malaysia/Indonesia, Netherlands  - Dollar/MT 1820.00 1330.00 1190.00
cif Rotterdam Rs./Qtl 12403.30 8899.03 7710.01

PALM OIL Crude Malaysian/Sumatra, Netherlands  - Dollar/MT 822.50 760.00 705.00
cif Rotterdam Rs./Qtl 5605.34 5085.16 4567.70

PEPPER (Black) Sarawak Black lable Malaysia  - Dollar/MT 7900.00 7700.00 7700.00
Rs./Qtl 53838.50 51520.70 49888.30

Canola CANADA Winnipeg Can Dollar/MT 522.40 518.30 493.80

RAPESEED
Rs./Qtl 2719.61 2634.52 2399.87

UK delivered rapeseed, U.K.  - Pound/MT 330.00 334.00 336.00
delivered Erith(buyer) Rs./Qtl 2832.72 2783.22 2716.56

RAPESEED OIL Refined bleached and deodorised U.K.  - Pound/MT 827.00 765.00 763.00
ex-tanks,broker price Rs./Qtl 7098.97 6374.75 6168.86

SOYABEAN MEAL UK produced 49% oil & protein U.K.  - Pound/MT 325.00 329.00 310.00
('hi-pro') ex-mill seaforth UK bulk Rs./Qtl 2789.80 2741.56 2506.35

U.S.A.  - C/lbs 34.87 32.72 32.21

SOYABEAN OIL
Rs./Qtl 5237.56 4825.21 4599.50

Refined bleached and deodorised U.K.  - Pound/MT 807.00 709.00 750.00
ex-tanks,broker price Rs./Qtl 6927.29 5908.10 6063.75

U.S.A.  - C/60 lbs 1055.25 1022.75 969.00

SOYABEANS
Rs./Qtl 2639.29 2511.46 2304.08

US NO.2 yellow Netherlands Chicago Dollar/MT 425.60 425.60 -
Rs./Qtl 2900.46 2840.88 -
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1 2 3 4 5 6 7 8

SUNFLOWER Refined bleached and deodorised U.K.  - Pound/MT 796.00 786.00 791.00
SEED OIL ex-tanks,broker price Rs./Qtl 6832.86 6549.74 6395.24

Wheat U.S.A. Chicago C/60 lbs 424.50 441.25 425.50
Rs./Qtl 1061.72 1083.53 1011.75

Source : Public Ledger

Foreign Exchange Rates

Currency JAN FEB MAR

CanDollar 52.06 50.83 48.60

UKPound 85.84 83.33 80.85

USDollar 68.15 66.91 64.79

3.  MONTH END WHOLESALE PRICES OF SOME IMPORTANT AGRICULTURAL COMMODITIES IN INTERNATIONAL MARKETS

DURING YEAR 2017—CONTD.
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Crop Production

4. SOWING AND HARVESTING OPERATIONS NORMALLY IN PROGRESS DURING JUNE, 2017

State Sowing Harvesting

(1) (2) (3)

Andhra Pradesh Winter Rice, Jowar (K), Bajra Maize (K), Ragi (K), Autumn rice
Small Millets (K), Tur (K), Urad (K), Mung (K),
other Kharif Pulses, Ginger, Groundnut, Sesamun,
Cotton, Turmeric.

Assam Winter Rice, Castorseed. Autumn Rice, Summer Potato (Hills)

Bihar Autumn Rice, Jowar (K) Bajra, Maize, Ragi, Small Summer Rice
Millets (K) Tur (K) Sesamum, Cotton, Jute, Mesta,
Sannhemp.

Gujarat Winter Rice, Jowar (K), Bajra, Maize, Ragi, Small —
Millets (K) Tur (K) Urad (K) Mung (K), Other Kharif
Pulses, Ginger, Chillies (Dry), Groundnut, Sesamum,
Cotton, Turmeric, Sannhemp.

Himachal Pradesh Summer Rice, Maize, Ragi, Small Millets (K) Urad (K) Wheat, Winter Potato (Hills)
Mung (K) Other Kharif Pulses, Ginger, Chillies (Dry), Onion
Tobacco, Groundnut, Sesamum Turmeric.

Jammu & Kashmir Autumn Rice, Jowar (K) Bajra, Maize, Ragi, Small Wheat, Barley, Small Millets (R)
Millets  (K), Urad (K) Mung (K) Other Kharif Pulses, Tobacco, Rapeseed and
Potato Chillies (Dry), Tobacco, Groundnut, Sesamum Mustard, Onion
(Late) Jute, Sannhemp.

Karnataka Autumn Rice, Jowar (K), Bajra, Maize, Ragi, Small —
Millets (K) Tur (K), Urad (K) Mung (K) Other Kharif
Pulses, Chillies (Dry), Groundnut, Castorseed, Sesamum,
Cotton, Mesta, Sweet Potato, Turmeric, Sannhemp,
Nigerseed, Onion, Tapioca.

Kerala Autumn Rice, Ragi, Tur (K), Urad (K) Mung (K), Other Tapioca
 Kharif Pulses, Sweet Potato.

Madhya Pradesh Autumn Rice, Jowar (K) Bajra, Maize, Small Millets (K), Onion
Tur (K), Urad (K), Mung (K) Other Kharif Pulses, Summer
Potato, Ginger, Chillies (Dry), Tobacco,  Groundnut,
----
Potato, Turmeric, Sannhemp.

Maharashtra Winter Rice, Jowar (K) Bajra, Maize, Ragi Small Millets —
(K), Tur (K) Urad (K) Mung (K) Other Kharif Pulses,
Chillies (Dry) Groundnut, Castorseed, Sesamum,
Cotton Mesta, Turmeric, Sannhemp, Nigerseed.

Manipur Autumn Rice, Winter Rice, Tur (K) Groundnut —
Castorseed Sesamum Cotton

Orissa Autumn Rice, Winter Rice, Jowar(K) Bajra, Maize, Summer Rice, Chillies (Dry)
Ragi, Small Millets (K) Chillies (Dry), Tobacco,
Groundnut Castorseed Cotton, Jute, Mesta
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Punjab and Autumn Rice, Summer Rice, Jowar (K) Bajra, Maize, Wheat, Potato (Hills), Summer
Haryana Ragi, Small Millets (K) Tur (K) Urad (K),  Mung(K), Potato, Tobacco, Onion.

Other Kharif Pulses, Chillies Dry, Groundnut,
Castorseed, Cotton, Sweet Potato Turmeric, Sannhemp.

Rajasthan Jowar (K), Bajra, Maize, Small Millets (K), Tur (K), Small Millets (R)
Urad (K),  Mung (K), Other Kharif Pulses, Chillies
(Dry) Tobacco, Groundnut, Castorseed, Cotton
Sannhemp.

Tamil Nadu Autumn Rice, Jowar (K), Bajra, Ragi Small Millets (K), Summer Rice, Jowar (R), Sugar
Summer Potato (Hills) Sugarcane, Chillies (Dry), Chillies (Dry), Cotton,
Castorseed, Seasamum, Cotton, Turmeric, Sann=hemp Sannhemp, Onion.
Onion, Tapioca.

Tripura Winter Rice, Urad(K), Mung (K), Sesamum Mesta. —

Uttar Pradesh Autumn Rice, Winter Rice, Jowar (K), Bajra Maize, Ragi, Sugarcane, Onion.
Small Millets (K) Tur(K),  Urad(K) Mung(K), Other
Kharif Pulses (Moth) Ginger, Chillies (Dry), Groundnut,
Castorseed, Cotton Jute Mesta, Sweet Potato,
Sannhemp, Nigerseed.

West Bengal Autumn Rice, Maize, Tur (K), Ginger, Chillies (Dry) Chillies (Dry), Sesamum,
Mesta.

Delhi Jowar (K), Bajra, Cotton.

Andaman & Nicobar Autumn Rice, Winter Rice.

(K)—Kharif. (R)— Rabi

(1) (2) (3)

4. SOWING AND HARVESTING OPERATIONS NORMALLY IN PROGRESS DURING JUNE, 2017 — (Contd.)

GMGIPMRND—800AGRI.—10.08.2017.
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