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The government of India approved a new program
called National Mission for Bovine Productivity
(NMBP) and allocated Rs.850 crore for increasing milk
production and making dairying more remunerative
for farmers: Shri Radha Mohan Singh

 Union Agriculture & Farmers Welfare Minister Shri Radha
Mohan Singh stated that India is a World leader in milk
production for the past 15 years and this achievement is
primarily due to the contribution of smallholder dairy
farmers, milk producers, milk processing and marketing
organisations and various other stakeholders involved. He
further said that although considerable progress has been
made in Milk Production, still we have miles to cover in
order to provide milk-based nutrition support to all the
children in the country. The Minister was speaking on the
occasion of World Milk Day Celebration at NASC
Complex, New Delhi.

The Minister informed that in the year 2014-17, milk
production increased by 16.9% to 465.5 million tonnes as
compared to 398 million tonnes during 2011-14. Similarly,
in the year 2014-17, income of farmers increased by
13.79% to Rs.33 per litre as compared to Rs.29 per litre
during 2011-14.

Shri Singh stated that in order to increase the
productivity of Indigenous Cattle, the allocation for
preservation and development of Indigenous Breeds has
been increased manifold. For the first time in the country,
an initiative called Rashtriya Gokul Mission has been taken
with an objective to preserve and develop indigenous
bovine. Major objectives of the mission are establishment
of Gokul Gram, Field Performance recording, awarding
farmers and institutes involved in the scientific rearing of
Indigenous animals, strengthening Bull Mother farms, and
inducting high genetic merit Bulls of Indigenous Breed
into Semen Stations. Further, two National Kamdhenu
Breeding Centres are being established as centres of
excellence for preservation and development of Indigenous
Breeds in a scientific way. Besides, being a storehouse of
Indigenous Germplasm, National Kamdhenu Breeding
Centres would also be a source of proven genetics.

The Minister said that an amount of Rs.25 crore has
been released for each centre in Madhya Pradesh in North
region and Andhra Pradesh in South region for the
establishment of National Kamdhenu Breeding Centre.
National Kamdhenu Breeding Centre in Andhra Pradesh
is almost ready.

Farm Sector News

Shri Singh further said that Indigenous Breeds,
besides being heat tolerant and resistant to diseases, are
popular for producing A2A2 type milk which protects us
from various chronic health problems such as cardio
vascular diseases, diabetes and neurological disorders
besides providing several other health benefits.  There is
a need to market A2A2 milk separately in the country.

Union Agriculture & Farmers Welfare Minister
further, added that in order to meet the growing demand
of milk and to make milk production more profitable,
Government of India has approved under the National
Mission for Bovine Productivity  Rs.825 crore. For the
first time in the country, E-Pashu Haat portal has been
established under Rashtriya Gokul Mission. The portal
would play a vital role in making available quality bovine
germplasm by linking farmers with livestock rearers. This
portal would help the livestock rearers and the farmers to
sell and purchase Cattle and Buffaloes of Indigenous
Breeds. The Minister said that Hon'ble Prime Minister has
an objective to double farmer's income by 2022. The dairy
sector would play a significant role in achieving this
objective. He stated that all the stakeholders will have to
work together to achieve this objective.

Soil Health Card helps in increasing the productivity
and reduced the cost of production 93% samples for
Soil Health Card tested so far

 Soil Health Card, a revolutionary scheme, was initiated
for farmers and it has made a huge difference to farming
and farm produce. It has helped in increasing the
productivity and reduced the cost of production. Hon'ble
Prime Minister Shri Narendra Modi had inaugurated the
scheme on February 19, 2015, in Suratgarh, Rajasthan.
Soil Health Card provides information to farmers on
nutrient status of their soil along with recommendations
on appropriate dosage of nutrients for improving soil
health and its fertility. This also gives farmers information
about the nature of the soil. And post recommendations,
the farmers use fertilizers and other chemicals accordingly.

 This reduces cost and increases production. In the
first two-year (2015-17) of the Soil Health Card scheme,
2.53 million samples were collected and so far 93 percent
samples have been tested. About 14 crore Soil Health
Cards are being created by the State Governments and till
May 31 it has been distributed among 8 crore farmers. In
the next three months, the rest of the farmers would receive
their Soil Health Cards. So far, the country has yielded
positive results from Soil Health Card.
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 The response from farmers of 136 districts of 16
states is as follows:

 1. Consumption of nitrogen fertilizers has
decreased and the consumption of phosphorus,
potash and micronutrients has increased.

2. There has been 16 to 25 percent reduction in
the cost of paddy farming and 10 to 15 percent
reduction in pulses and oilseeds farming.

3. There has been 10 to 25 percent increase in the
production of paddy, 10 to 15 percent in the
production of coarse cereals, 10 to 30 percent
in pulses, and 35 to 66 percent in the production
of oilseeds.

Union Agriculture and farmers Welfare Minister Shri
Radha Mohan Singh inaugurated Nagpur Dairy Plant
and Mother Dairy Milk Booth at Nagpur

Union Agriculture and Farmers Welfare Minister,
Shri Radha Mohan Singh said that there is a tremendous
potential for working on the development of dairy in
Maharashtra. In Nagpur Vidarbha and Marathwada Center,
the dairy profession can be a major source of livelihood
for rural households. The Agriculture Minister said this
on the occasion of inauguration of Nagpur Dairy and
Mother Dairy booth here on 4th June, 2017. On this
occasion, Union Minister of Road Transport & Highways
and Shipping, Shri Nitin Gadkari and Chief Minister of
Maharashtra Shri Devendra Fadnavis were also present.

He also said that according to the data of
May 28, 2017, the total production of milk in 2015-16
reached 156 million tonnes which is 6.28 percent annual
growth rate. Milk production during 2014-17 has increased
by 16.9% when compared to the year 2011-14. Per capita
availability of milk in India is 337gms/day while world
average is only 299 gms/day. As far as Maharashtra is
concerned, milk production increased from 9.54 million
tonnes in 2014-15 to 10.1 million tonnes in the year
15-16 with a growth rate of 6.4%, which is more than
country's growth rate of 6.28%, but per capita availability
of milk had been 239 gms/day in 2015-16 which was
substantially lower than national average, he added.

Speaking of  Marathwada and Vidarbha region, the
Agriculture Minister said

� Out of the total milk animals in the state, 41 per
cent are in these areas, whereas it contributes only
28 per cent (261 lakh kg per day) in the State's
total milk production. This is due to the presence
of large number of low-productive indigenous
cows and buffaloes.

� The average milk productivity of animals in this
area is 3.21 kg per day which is less than the
state and the country average of 4.42 kg per day
and 4.32 kg per day, respectively.

� Only 13 percent of reproductive animals are
reproduced with artificial insemination. Thus
there is a great possibility of improving the
genetic potential of milk animals by artificial
insemination.

� 58 percent of those who keep milk cattle have
only one cattle per family.

� Per capita availability of milk in these areas is
only 170 gm per day, which is less than the state
and country average of 239 and 337 grams per
day, respectively. The consumption of milk in this
area is quite less and malnutrition is increasing.

� Institutional structure is weak for milk
procurement from milk producers. In this area,
the marketable surplus milk available is 37% of
the milk production, but, the milk procurement
by Milk Unions in the region is only about 8%
(4.3 lakh kg per day). Most Milk Unions either
receive lesser amount of milk or are not currently
functional - about 30 percent of these Unions gets
more than 10,000 kilograms of milk per day.

� States of Rajasthan and Gujarat with similar
climatic conditions are in second and third place
in terms of milk production, while Maharashtra
is at sixth place. Dairy industry is the main source
of livelihood for the rural families of these states.
As far as milk production and procurement
through milk cooperative societies are concerned,
this state is above national level. According to
the "19th Census of Livestock-2012", the
population of livestock in Maharashtra has
dropped by 9.5 percent from 3.59 million in 2007
to 3.25 crore, in 2012.

� Frequent famine, dry wells, dry hand pumps, low-
productive animals are common in Marathwada
and Vidarbha areas, due to which the dairy
industry is more progressive in the western part
of the state, where more than one-third of the
state's milk cattle inhabits.

� Therefore, dairy industry in Marathwada and
Vidarbha is important for rural development and
is working with NDDB and its subsidiaries for
the development of an integrated (integrated) 3-
year plan.

� In these areas, Mother Dairy has been targeting
3000 villages of 11 districts- Amravati, Akola,
Nagpur, Jalna, Wardha, Buldhana, Latur,
Osmanabad, Chandrapur, Yavatmal and Nanded
for procurement of milk in the first 3 years.

� Mother Dairy started procurement of milk in
Amravati districts on October 5, 2016 and after
this it was started in districts of Wardha, Nagarpur
and Chandalpur in Vidarbha and in Nanded,
Osmaknabad districts of Marathwada.
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� Presently, 377 milk Producer Institutions cover
725 villages where 7969 Milk Producers are
pouring 38131 liters of milk in 46 Bulk Milk
coolers and 2 Milk Chilling Centers. As per the
available report, this milk is mainly going to
Mumbai and Hyderabad for sale.

� 100 percent of the farmers are receiving the direct
payment in their bank account. By the end of this
year, Latur and Buldhana districts and 1300
villages will be covered.

The  Agriculture Minister said that Mother Dairy
has completely renovated this dairy plant in the record
period of four months after the lease agreement between
Maharashtra Government and Mother Dairy was signed
for Nagpur Dairy in the presence of Chief Minister of
Maharashtra on September 14, 2016, and its present
capacity is 50,000 liters per day, which can be expanded
to 2,00,000 liters per day. Apart from this, work on capacity
expansion is going on for the construction of dairy products
like curd, buttermilk and lassi and it is expected to be
operational by September 2017. Mother Dairy is also
setting up milk outlets in the city of Nagpur, which will
provide a broad range of products and also offer digital
payment options for consumers.

Cabinet approved transfer of 4.64 hectares of land
belonging to Indian Institute of Soil & Water
Conservation (IISWC) Research Centre at Vasad,
Gujarat to National Highways Authority of India

The Union Cabinet chaired by the Prime Minister Shri
Narendra Modi approved the proposal for transfer of 4.64
hectares (46384 Sq. meters) of land belonging to the Indian
Institute of Soil & Water Conservation (IISWC) Research
Centre at Vasad, District Anand, Gujarat under the Indian
Council of Agricultural Research to the National Highways
Authority of India (NHAI) on payment of compensation
amounting to Rs. 12.67 crore for extension and six laning
of Ahmedabad - Vadodara Highway on NH-8.

The NH-8 is an important highway connecting
Vadodara and Ahmedabad. The transfer of land to the
NHAl for construction of extension and six laning of
Ahmedabad - Vadodara section of NH-8 is likely to benefit
the region leading to enhanced opportunities for: growth
and development in terms of infrastructure, transport,
communication, employment generation etc. The decision
is also part of the Government's plans to boost
infrastructure in key sectors for accelerating the pace of
growth.

Tribal Farmers played an important role in the
generation and conservation of biodiversity since time
immemorial: Shri Radha Mohan Singh

 Union Agriculture and Farmers Welfare Minister, Shri
Radha Mohan Singh said that in last three years, tribal

farmers submitted more than 5,000 plant varieties through
KVKs for registration at Protection of Plant Variety and
Farmers Rights Authority. This will play an important role
in the development of climate resilient and sustainable
varieties in future. Shri Singh stated it on the occasion of
"National Workshop on Empowerment of Farmers of
Tribal Areas" held in New Delhi on 7th June, 2017. Union
Minister of Tribal Affairs, Shri Jual Oram was also present
on the occasion.

 The Agriculture Minister said that new
technological innovations in agriculture must reach to the
fields of tribal areas but before taking such steps we must
keep in mind the unique conditions of these areas, which
are the gift of nature and therefore, we should promote
natural farming in those areas. Simultaneously, new
varieties of coarse grains, pulses, oilseeds, fruits, flowers,
vegetables are to be propagated in these areas besides the
introduction of integrated farming, new techniques of rain-
fed agriculture, and appropriate technologies for water
conservation along with new techniques for irrigation,
agriculture equipment and line sowing. Special attention
should be given to area-specific integrated farming
modules.

Shri Singh stated that the landholdings of tribal
farmers are small, therefore, the proposed techniques
should be suitable for these small farm holdings, only then
the development modules would become realistic. It's a
matter of great pleasure that out of 673 KVKs, 125 are in
working in tribal majority areas.  Besides the establishment
charges, the Indian Council of Agricultural Research
(ICAR) is approving Rs.75 to Rs.100 crore for special
projects for effective extension in tribal areas.

Shri Singh said that the ministry is providing all
support for mushroom cultivation, fisheries, poultry
production (backyard poultry), desi chickens, piggery,
apiary etc, which would help in doubling the income of
tribal farmers by 2022 despite the limited resources.

ICAR has taken several steps to strengthen the social
condition of tribal areas. Two new Indian Agricultural
Research Institutes are being established in Assam and
Jharkhand states. Similarly, 6 colleges were established
in Northeastern India. Ten new Krishi Vigyan Kendras
were also opened in these areas. All the institutes of ICAR
are allotted certain budget for working in the areas of crop
production, horticulture, animal husbandry, fisheries etc.
in tribal areas. The scientists of the Central Island
Agricultural Research Institute working at Andaman and
Nicobar Islands are struggling with the tribal farmers.

The tribals have unique knowledge of climate
suitable varieties. Living in the same area for ages, roaming
around the forests and living in close contact with nature
has provided them knowledge of flora and fauna of that
area which even experts envy. Their knowledge of natural
resources should be utilised.
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 The Agriculture Minister said that the tribal area is
highly fertile. Away from the chemical inputs, therefore
these areas are suitable for organic agriculture and
sustainable farming. Tribal agriculture products are of high
quality with unique characteristics; the need of the hour is
that productivity of such agriculture produces be increased.
The special crops grown in these areas are niger, til, coarse
grains, kodo,  kakun, kutri, ragi, which are not only of
high medicinal value but of nutritional value as well. Pulses
and oilseeds are also grown in these areas and we have all
the facilities to increase their productivity.

Shri Singh further stated that tribal have very popular
and useful indigenous methods of grain storage as well as
food processing, and their propagation after scientific
validation is proving very useful.

After visualising the whole tribal scenario, the
curriculum for tribal students should be framed in such a
manner that the degree and diploma are based on their
life-trait skills. Their skills should be honed in a manner
that better products like textile, jewellery, metal craft,
bamboo products, utensil etc., come into the market paving
the way for more money flow in these areas. Cabinet
approved MoU between India and Palestine on agriculture
cooperation

The Union Cabinet chaired by the Prime Minister
Shri Narendra Modi had given its ex-post facto approval
to the Memorandum of Understanding (MoU) between
Ministry of Agriculture & Farmers' Welfare and the
Ministry of Agriculture in the State of Palestine on
agricultural cooperation.

The MoU was signed in May 2017 during the visit of
the Palestinian Minister of Foreign Affairs to India.

The MoU provides for cooperation in the fields of
agricultural research; veterinary field including capacity
enhancement of Palestinian Veterinary services and Animal
Health; irrigation and climate change. It would also be
extended to areas such as plant and soil nutrition; exchange
of experiences in the field of sanitary and phytosanitary
legislation and plant protection Animal husbandry, modern
irrigation technology including exchange of experiences,
and training and capacity building, etc. would also come
in its purview.

Under the MoU, an Agricultural Steering Committee
would be constituted to determine the programs and action
plans to achieve the objectives provided in the MoU. It
would also set the agenda for cooperation.

Cabinet approved Interest Subvention to banks on
Short-Term crop loan to farmers

The Union Cabinet chaired by the Prime Minister
Shri Narendra Modi approved the Interest Subvention
Scheme (ISS) for farmers for the year 2017-18. This would

help farmers getting short term crop loan up to Rs. 3 lakh
payable within one year at only 4% per annum.  The
Government has earmarked a sum of Rs. 20,339 crore for
this purpose.

 The interest subvention would be given to Public
Sector Banks (PSBs), Private Sector Banks, Cooperative
Banks and Regional Rural Banks (RRBs) on use of own
funds and to NABARD for refinance to RRBs and
Cooperative Banks.

The Interest Subvention Scheme would continue for
one year and it would be implemented by NABARD and
RBI.

The objective of the scheme is to make available at
ground level, agricultural credit for Short Term crop loans
at an affordable rate to give a boost to agricultural
productivity and production in the country.

 The salient features of the scheme are as follows:

 a) The Central Government would provide interest
subvention of 5 per cent per annum to all prompt
payee farmers for short term crop loan upto one
year for loan upto Rs. 3 lakhs borrowed by them
during the year 2017-18. Farmers will thus have
to effectively pay only 4% as interest. In case
farmers do not repay the short term crop loan
in time, they would be eligible for interest
subvention of 2% as against 5% available
above.

b) The Central Government will provide
approximately Rs. 20,339 crore as interest
subvention for 2017-18.

c) In order to give relief to small and marginal
farmers who would have to borrow at 9% for
the post harvest storage of their produce, the
Central Government has approved an interest
subvention of 2% i.e., an effective interest rate
of 7% for loans upto 6 months.

d) To provide relief to the farmers affected by
natural calamities, the interest subvention of 2%
will be provided to Banks for the first year on
the restructured amount.

e) In case farmers do not repay the short term crop
loan in time they would be eligible for interest
subvention of 2% as against available above.

Reform measures taken by Ministry of Agriculture &
Farmers Welfare and its Possible Impact

1. Pradhan Mantri Fasal Bima Yojana: After
thorough review of erstwhile scheme of
Modified National Agriculture Insurance
Scheme (MNAIS), the Government launched
PMFBY in April, 2016. Under new scheme,
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farmers are charged uniform rate of premium
of 1.5 % in Rabi, Which is the minimum rate
till date. The scheme includes not only coverage
of risks to standing crops, but also covers risk
such as prevented sowing and post-harvest
losses. Under this scheme, farm level
assessment of losses due to localized calamities
is being done for the first time and 25 % of the
assessed claims are paid online immediately.
Most importantly, capping has been removed
and to maximize the compensation, now farmers
will get full cost of cultivation against their
losses. There is a lot of emphasis on the use of
technology for insurance claims so that payment
is not delayed.

It is pertinent to state here that in the year 2016-
17, not only had the total sum insured increased
to approximately twice that of 2015-16, but
coverage of non-loanee farmers had also
increase from 5 % in 2015-16 to 25 % in 2016-
17, which shows the increasing acceptance of
the scheme.

2. National Agriculture Mandi: Earlier, different
states had different regulations for the mandis.
After consultation with the states, rectification
of three rules viz. recognition of e-trading,
implementation of mandi tariff on single
window and single licence across the state - has
been implemented to provide single mandi for
trading to the farmers. Hon'ble prime Minister
inaugurated the web based online trade portal
on the eve of Ambedkar anniversary on 14th
April 2016 so as to provide readily available
market to the farmers. Through this portal the
farmers would enable themselves to dispose off
their products in the mandis spread all over the
country. By 8th June 2017, 419, mandis of 13
states, 46 lakh farmers, 90,000 traders and
47,000 commission agents had been linked with
e-NAM portal through which a transaction of
96 lakh MT products costing to Rs. 22,179 crore
was carried out.

3. Soil Health Card (SHC): Earlier to 2015-16,
the soil health card was prepared in separate
edition on small level by different State
Governments. And for this purpose, no amount
was allocated separately. Keeping in view the
importance of this subject, time soil health card
scheme was initiated for the first in which an
unanimous soil specimen unification and trial
methodology has been adopted. Through this
scheme, 12 soil health parameters are analysed
so that the farmers might be made  aware
accurately about the use of fertilizers and

nutrients in their fields. Through this scheme,
there would not only be reduction in the cost of
farming but also the identification of nutrients
in the land and their importance will be
established. There had been 8 to 10 % reduction
in the consumption of the fertilisers during
2016-17 as compared to 2015-16. At the same
time, there had been a 10 to 12 % growth in the
production.

4. Agroforestry: The Sub-Mission on Agroforestry
had been launched for the first time by the
present government to augment tree planting
activities, intercropping and Medh Par Ped. The
scheme had been implemented in the states
having liberalised transit regulations for
transport of timber. This would not only help
in reducing the effects of climate change,
increase soil biodiversity, but it would  also
provide a source of income for farmers. Under
this scheme, the work have started in the 8 states
in the year 2016-17 and in the 5 states in 2017-
18 after liberalised transit regulations. Other
states are also being motivated to do so.

5. Rashtriya Gokul Mission: This scheme for the
first time had been commenced for the
conservation and promotion of domestic
bovines in a scientific and consolidated way.
Through this 35 projects have been approved
in 27 states, under which 31 mother bull farm
of high breeding (for genetic improvement),
recording of cow's milk productivity, training
to 30,000 artificial semen technicians conducive
for 6 crore artificial semen activity during this
year as well as 14 gokul gram (Bovine
Development Centres) for special conservation
are being established. Apart from this, 2
Kamdhenu Breeding Centres for special
conservation of domestic species on national
level are being set up in Andhra Pradesh and
Madhya Pradesh. This mission would help in
the productivity of 30 crore bovines and
buffaloes as well as 7 crore milk producing
farmers.

6. National Bovine Productivity Mission: National
bovine productivity mission had been started
in November, 2016 for the enhancement of
income of animal rearers, milk production and
productivity. For the first time in the country,
8.8 million milch animals are being issued
Nakul Swastha Patra and UID cards under the
Pashudhan Sanjeevani scheme and are being
provided comprehensive health treatment. With
the aim of increasing the number of female
bovines, advanced breeding techniques like Sex
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Sorted bovine Semen, 50 Embryo Transfer
Techniques and In vitro Fertilization (IVF)
Centers are being opened.

Assisted Reproductive Technique is being used
to increase the availability of disease-free
female bovines through sex-sorted semen
technology and 50 embryo transfer technology
labs are being established. Through National
Bovine Genomic Centre, indigenous breeds
would be made acceptable for increased milk
production and productivity. The centre would
play a crucial role in the identification of disease
free High genetic merit bulls. In 2016, first ever
e-Pashudhan Haat portal had been launched in
order to facilitate the sale and purchase of high-
quality breed / native livestock and availability
of good quality semen doses. Till June 12, 2017,
information about 15,831 live animals, 4.71
crore semen doses and 373 embryos had been
uploaded on this portal. Through this,
transparent high-level cattle market has been
established where sale and purchase of livestock
and semen can be done without any middleman.
So far, 3 crore semen doses and 100 livestock
had been sold on the portal.

7. Blue Revolution: Blue Revolution had been
concentrated on one point for all of its schemes
related to the productivity of water resources,
fisheries, inland fisheries in order to enhance
the security of fish rearers, marine fisheries,
mericulture and the development of the
harbours for fishery farmers. Consequent to this,
there had been an increase in fisheries upto
19.75% and number of the insured fishermen
increased to 16%. It is mention worthy here that
government has enhanced the amount to be
given in saving cum relief component from Rs.
600 to Rs. 1500 per month. Thus the
accommodation component amount for the
fishermen had been enhanced from Rs. 75000
to Rs. 1.20 lakh and for North Eastern States
Rs. 1.30 lakh.

8. Student Ready Programme in Agriculture
Education:  Earlier, there were 4 year
programmes for different streams in which there
was less stress in skill development and only 6
months rural demonstrations. At present, rural
demonstration progamme has been extended for
the whole one year resulting in the job provider
degree holders instead of job seeking ones. The
students would enjoy beneficial production
processes through industrial atmosphere which

lead them to establish their own business in
agricultural sector in the times to come.

9. Agricultural education is to be declared as
professional degree: Recently, ICAR has
declared agriculture, horticulture, fisheries and
agro forestry stretched to 4 years span as
professional degrees. These degrees enable the
students for obtaining fellowship, admission in
universities and different post graduation
degrees abroad. They would impart priority on
the allocation of dealership of not only
agriculture chemicals, tools and equipments but
also it will extend assistance for the processing,
value addition, export oriented profession and
seeking loans from the banks.

10. Personnel information management system,
deployment and transfer system: Online
computerized platforms have been prepared for
both the above mentioned operations. Through
them, one can get an expeditious knowhow
about the strength of the scientists, their existing
status, and deployment in specific unit as well
as existing vacancies within no time. Through
this platform, we have got information about
such 468 scientists whose deployment was not
as per their sanctioned posts. The appropriate
modifying measures have been taken in this
respect. Apart from this there would be a
complete check on the discrepancies and the
transfer of the persons due to the lack of
information about computerized deployment
and transfer system.

11. Portal for e-governance: The following portals
have been made through the use of information
and communication technology which has
carried out expeditious performance in a
transparent way. The burning example of them
are ERP system, KVK knowledge portal,
Management system for post graduation and
education, Educational and E-Learning module,
E-Dialogue, Agriculture e-office and E-
Agriculture Mandi.

Kharif Crop Sown in 222.30 Lakh Hectare so far

The total sown area as on 30th June, 2017, as per reports
received from States, stands at 222.30 lakh hectare as
compared to 187.03 lakh hectare at this time last year.

It is reported that rice had been sown/transplanted
in 38.93 lakh ha, pulses in 18.80 lakh ha, coarse cereals in
38.12 lakh ha, sugarcane in 47.52 lakh hectare and cotton
in 46.10 lakh ha.
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The details of the area covered so far and that

(In lakh hectare)

Crop Area sown in 2017-18 Area sown in 2016-17

Rice 38.93 39.08

Pulses 18.80 13.04

Coarse Cereals 38.12 35.41

Oilseeds 25.90 28.35

Sugarcane 47.52 44.82

Jute & Mesta 6.93 7.25

Cotton 46.10 19.07

Total 222.30 187.03

covered during this time last year are given below:
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General Survey of Agriculture

Important Policy decisions taken during the month of
June, 2017

Government has approved for the increase in the Minimum
Support Prices(MSPs) for all Kharif Crops of 2017-18
Season on 07th June, 2017. Further, to incentivize
cultivation of pulses and oilseeds in the country,
Government has announced a bonus of Rs.200/- per quintal
for arhar(tur), urad, moong, groundnut-in-shell and
soyabean and a bonus of rs.100/- per quintal for
sunflowerseed, sesamum and nigerseed. This bonus is
payable over and above the approved MSP.

Trends in foodgrain prices

During the month of May, 2017 the All India Index Number
of Wholesale Price (2011-2=100) of Food grains
decreased by 1.23 percent from 146.6 in April, 2017 to
144.8 in May, 2017.

The Wholesale Price Index (WPI) Number of
Cereals decreased by 0.90 percent from 144.5 to 143.2
and WPI of Pulses decreased by 2.57 percent from 155.8
to 151.8 during the same period.

The Wholesale Price Index Number of Wheat
decreased by 2.48 percent from 141.0 to 137.5 while WPI
of paddy increased by 0.20 percent from 147.6 to 147.9
during the same period.

Weather, Rainfall and Reservoir situation during June,
2017

Rainfall Situation

Cumulative Monsoon Season rainfall for the country as a
whole during the period 1st June to 28th June, 2017, has
been equal to Long Period Average (LPA). Rainfall in the
four broad geographical divisions of the country during
the above period has been higher than LPA by 26% in
North-West India. 14% in South Peninsula and in Central
India equal to LPA but lower than LPA by 16% in East &
North East India.

Out of total 360 meteorological Sub-divisions, 05
subdivisions received large excess rainfall, 08 subdivisions
received excess rainfall, 15 subdivisions received normal
rainfall and 08 Subdivisions received deficient rainfall.

Out of 630 districts for which rainfall data available,
107(17%) districts received Large Excess rainfall,

92(15%) received Excess rainfall, 178(28%) received
Normal rainfall, 185(29%) districts received deficient
rainfall and 67(11%) received Large Deficient 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 29th June,
2017) was 29.67 BCM as against 23.59 BCM on
29.06.2016 (last year) and 32.65 BCM of normal storage
(average storage of last 10 years). Current year's storage
is higher than the last year's storage by 26% and 9% lower
than the normal storage.

Sowing Position during Kharif 2017

As per latest information available on sowing of crops,
around 21% of the normal area under Kharif crops has
been sown upto 30.06.2017. Total area sown under Kharif
crops in the country has been reported to be 222.30 lakh
hectares as compared to 187.03 lakh hectares in the
corresponding period of last year. This year's area coverage
so far is higher by 35.3 lakh ha. than the last year.

As compared to normal area as on date, total area
coverage this year is higher by 27.0 lakh ha. under Cotton,
2.7 lakh ha. under sugarcane, 2.9 lakh ha. under Moong,
4.2 lakh ha. under Bajra and lower by 3.6 lakh ha. under
Soyabean.

Economic Growth

As per the provisional estimates of national income,
released by CSO on 31st May, 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 8.0 per
cent in 2015-16 (Table 1).

The growth in Gross Value Added (GVA) at constant
(2011-12) basic prices for the year 2016-17 is estimated
at 6.6 per cent, as compared to 7.9 per cent in 2015-16. At
the sectoral level, agriculture, industry and services sectors
grew at the rate of 4.9 per cent, 5.6 per cent and 7.7 per
cent respectively in 2016-17 (Table 1).

The share of total final consumption in GDP at
current prices in 2016-17 is estimated at 70.4 per cent, as
compared to 68.3 per cent in 2015-16. The fixed
investment rate (ratio of gross fixed capital formation to
GDP) declined from 29.3 per cent in 2015-16 to 27.1 per
cent in 2016-17.
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The saving rate (ratio of gross saving to GDP) for
the year 2015-16 was 32.3 per cent, as compared to 33.1
per cent in 2014-15. The investment rate (rate of gross
capital formation to GDP) in 2015-16 was 33.3 per cent,
as compared to 34.4 per cent in 2014-15.

Agriculture and Food Management

Rainfall: The cumulative South West Monsoon rainfall
received for the country as a whole, during the period
1st June-19th June 2017, has been 5 per cent above normal.
The actual rainfall received during this period has been
88.7 mm as against the normal at 84.6 mm. Out of the
total 36 meteorological subdivisions, 8 subdivisions
received large excess rainfall, 5 subdivisions received
excess rainfall, 13 subdivisions received normal rainfall,
and 10 subdivisions received deficient rainfall

All India Production of Foodgrains: As per the 3rd

Advance Estimates released by Ministry of Agriculture &
Farmers Welfare on 9th May 2017, production of
foodgrains during 2016-17 is estimated at 273.4 million

tonnes as compared to 251.6 million tonnes in 2015-16
(Table 3).

Procurement: Procurement of rice as on 20th June, 2017
was 38.5 million tonnes during Kharif Marketing
Season 2016-17 whereas procurement of wheat was 23.0
million tonnes during Rabi Marketing Season 2016-17
(Table 4).

Off-take: Offtake of rice during the month of April, 2017
was 26.8 lakh tonnes. This comprises 25.8 lakh tonnes
under TPDS/NFSA and 1.1 lakh tonnes under other
schemes. In respect of wheat, the total offtake was
18.2 lakh tonnes comprising 17.7 lakh tonnes under TPDS/
NFSA and 0.5 lakh tonnes under other schemes.
The cumulative offtake of foodgrains during 2016-17 is
61.9 million tonnes (Table 5).

Stocks: Stocks of foodgrains (rice and wheat) held by
FCI as on 1st June, 2017 was 62.3 million tonnes,
compared to 59.8 million tonnes as on 1st June, 2016
(Table 6).

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 PE 2nd RE 1st RE PE

Agriculture, forestry & fishing -0.2 0.7 4.9 16.5 15.4 15.2

Industry 7.5 8.8 5.6 31.2 31.5 31.2

Mining & quarrying 11.7 10.5 1.8 3.0 3.1 3.0

Manufacturing 8.3 10.8 7.9 17.4 17.8 18.1

Electricity, gas, water supply & other 7.1 5.0 7.2 2.2 2.1 2.2
utility services Construction Services

Construction 4.7 5.0 1.7 8.6 8.4 8.0

Services 9.7 9.7 7.7 52.2 53.1 53.7

Trade, Hotel, Transport Storage 9.0 10.5 7.8 18.5 19.0 19.2

Financial, real estate & prof services 11.1 10.8 5.7 21.4 21.9 21.7

Public Administration, defence and 8.1 6.9 11.3 12.4 12.2 12.8
other services

GVA at basic prices 7.2 7.9 6.6 100.0 100.0 100.0

GDP 7.5 8.0 7.1 -- --- ---

Source: Central Statistics Office (CS0). 2nd  RE: Second Revised Estimates 1st RE: First Revised Estimates, 2nd PE: as per Provisional estimates of
GDP released on 31st May 2017.

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

Sectors 2015-16 2016-17

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

1 2 3 4 5 6 7 8 9

Agriculture, forestry & fishing 2.4 2.3 -2.1 1.5 2.5 4.1 6.9 5.2

Industry 7.3 7.1 10.3 10.3 7.4 5.9 6.2 3.1

Mining & quarrying 8.3 12.2 11.7 10.5 -0.9 -1.3 1.9 6.4

Manufacturing 8.2 9.3 13.2 12.7 10.7 7.7 8.2 5.3

Electricity, gas, water supply & other utility 2.8 5.7 4.0 7.6 10.3 5.1 7.4 6.1
services
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1 2 3 4 5 6 7 8 9

Construction 6.2 1.6 6.0 6.0 3.1 4.3 3.4 -3.7

Services 9.3 10.1 9.6 10.0 9.0 7.8 6.9 7.2

Trade, hotels, transport, communication and 10.3 8.3 10.1 12.8 8.9 7.7 8.3 6.5
services related to broadcasting

Financial, real estate & professional services 10.1 13.0 10.5 9.0 9.4 7.0 3.3 2.2

Public administration, defence and Other Services 6.2 7.2 7.5 6.7 8.6 9.5 10.3 17.0

GVA at Basic Price 7.6 8.2 7.3 8.7 7.6 6.8 6.7 5.6

GDP at market prices 7.6 8.0 7.2 9.1 7.9 7.5 7.0 6.1

Source: Central Statistics Office (CS0).

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

Crops Production (in Million Tonnes)

2012-13 2013-14 2014-15 2015-16 2016-17
(3rd AE)

Total Foudgrains 257.1 265.0 252.0 251.6 273.4

Rice 105.2 106.7 105.5 104.4 109.2

Wheat 93.5 95.9 86.5 92.3 97.4

Total Coarse Cereals 40.0 43.3 42.9 38.5 44.4

Toral Pulses 18.3 19.3 17.2 16.4 22.4

Total Oilseeds 30.9 32.8 27.5 25.3 32.5

Sugarcane 341.2 352.1 362.3 348.4 306.0

Cottor# 34.2 35.9 34.8 30.0 32.6

Source: DES, DAC&FW, M/o Agriculture & Farmers Welfare, 3rd AE: 3rd advance Estimates, # 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
(3rd AE)

Rice# 35.0 34.0 31.8 32.0 34.2 38.5$

Wheat@ 28.3 38.2 25.1 28.0 28.1 23.0

Total 63.3 72.2 56.9 60.2 62.3 61.5

# Kharif Marketing Season (October-September), @ Rabi Marketing Season (April-March,), $ Position as on 20.06.2017

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

Table 5: OFF-TAKE OF FOODGRAINS (MILLION TONNES)

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

Rice 32.6 29.2 30.7 31.8 32.8

Wheat 33.2 30.6 25.2 31.8 29.1

Total 65.8 59.8 55.9 63.6 61.9
(Rice & Wheat)

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

TABLE 6:  STOCKS OF  FOODGRAINS (MILLION TONNES)

Crops June 1, 2016 June  1,  2017

1. Rice 20.8 22.1

2. Unmilled Paddy # 9.6 10.1

3. Converted Unmiled Paddy in terms of Rice 6.4 6.8

4. Wheat 32.6 33.4

Total (Rice & Wheat) (1+3+4) 59.8 62.3

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

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

A sincere attempt has been made to compile this review
paper for documenting the evolutionary sequence of
agroforestry innovations. The chronology of genesis and
development of agroforestry has been elucidated in a
timeline format. The review of agroforestry research has
also been illustrated; with a view to help the scientists and
other stakeholders in effective future planning for a much
more gainful execution of this innovative land use option.

Key words: History, Chronology, Agroforestry.

Introduction

Agroforestry, although a term of quite recent origin,
actually had been an integral part of human livelihoods
since the dawn of civilization. Man was in the habit of
growing food crops in the forest areas randomly by clearing
the tree-lands, inadvertently making tree-crop
combinations. Such an ancient tradition gradually attracted
the attention of scientist giving way to the researches for
development of synergistic tree-crop farming systems, in
appreciation of intangible and tangible benefits of trees
farming. Later the tree-crop farming systems were termed
as agroforestry. This present paper reviews the growth and
development of agroforestry, which may be useful in
deriving fruitful conclusions for further refinement of
agroforestry as most worthy land use option. The
chronology of the development has been documented
systematically and the history of research trend is
reproduced to justify the purpose of this communication.

General History

The hunting and food gathering culture of ancient human
civilization might have accidentally and inadvertently
shifted to slash burning for cultivation of food crops.
Agroforestry was a way of life for many upland farmers
and different patterns of agroforestry were common in the
early days. Shifting cultivation, for example, is believed
to have originated in the Neolithic period (Sharma, 1976).
The shifting cultivation system of growing trees and
agricultural crops arranged sequentially in time and space
is still common in many hilly areas of tropical Asia, Africa,
and Latin America.

The historical evidences reveal shifting cultivation
as perhaps first large scale approaches of crop growing
along with random plantations of horticulture, which
obviously becomes forerunner of modern agri-horticulture.

The ancient Indian scriptures like Rig Veda, Atharva Veda
also record tradition of growing food crops with trees.
Cultivation of date palm, pomegranate, coconut, jujube,
goose berry, jack fruit, mango and areca nut etc., in
combination with food grains, in forests as well as home
gardens, was done without much scientific considerations
and analysis of tree-crop interactions with optimistic
apprehension of multiplication of returns by dovetailing
various bio-producers.

The present day agroforestry has evolved form from
ancient traditional land use practices entailing shifting
cultivation which employed slash and burn method to clear
the woody components from virgin forests for crop
cultivation by traditional methods on the fertile soils till
that site was rendered unproductive for farming. Such
shifting cultivation practices represent the antecedent of
temporally sequenced agroforestry. Throughout the world,
at one period or another in its history, it has been the
practice to cultivate tree species and agricultural crops in
intimate combination. It was the general custom in Europe,
at least until the Middle Ages, to clear-fell derelict forest,
burn the slash, cultivate food crops for varying periods on
the cleared areas and plant or sow tree species before,
along with, or after the sowing of the agricultural crop.

This "farming system" is, of course, no longer
popular in Europe. But it was still widely followed in
Finland up to the end of the last century, and was being
practiced in a few areas in Germany as late as the 1920s
(King, 1968). The situation was little different in Africa.
In southern Nigeria, yams, maize, pumpkins and beans
were typically grown together under a cover of scattered
trees (Forde, 1937). In Zambia, in addition to the main
crop in the homestead, numerous subsidiary crops were
traditionally grown in mixture with tree species
(Anonymous, 1938). Indeed, the Yoruba of western
Nigeria practiced an intensive system of mixed herbaceous,
shrub and tree cropping, as a means for conserving human
energy by making full use of the limited space laboriously
won from the dense forest, comparing that method to a
multistoried building in a congested area in which only
vertical expansion was possible. They also claim it to be
an inexpensive means of combating erosion and leaching,
useful for maintaining soil fertility (Ojo, 1966). As they
picturesquely described it, "the plants eat and drink, as it
were, not from one table, but from many tables under the
same sky" (Henry, 1949). Such examples prove that the
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age old globally practiced tradition of agriculture farming
with support of trees, which was later refined as
agroforestry through intensive researches to minimize the
negativities of such traditional combinations.

In Asia, the Hanunoo of the Philippines practiced a
complex and somewhat sophisticated type of shifting
cultivation. While clearing the forest for agricultural use,
they deliberately retained number of trees which, by the
end of the rice-growing season, would "provide a partial
canopy of new foliage" to prevent excessive exposure to
the sun "at a time when moisture is more important than
sunlight for the maturing grain". The trees were an
indispensable part of the Hanunoo farming system and
were either planted or conserved from the original forests
to provide food, medicines, construction wood and
cosmetics, in addition to their protective services (Conklin,
1957). In 1806, U Pan Hle, a Karen in the Tonze forests
of Thararrawaddy Division in Burma, established a
plantation of teak through the use of what he called the
"taungya" method (Blanford, 1958). Taungya is a Burmese
word which literally means hill cultivation (taung - hill,
ya - cultivation). Teak based taungya system prevalent in
Burma was brought in India by Sir Dietrich Brandis who
was the first Inspector General of Forest and pilot of
scientific forestry in Indian sub continent. Later Sal based
taungya farming system was found to give excellent result
in promoting Sal regeneration in Gorakhpur forest of Uttar
Pradesh, India. Organized and well planned tree-crop
mixing in India dates back to early 19th Century when the
Britishers cleared large chunk of forests for tea farming in
the hills.

However, concrete information on scientific
agroforestry is available from early 1960s to late 1970s,
when the aftermath of failures of the green revolution
compelled for scientific exploration of diversification of
agriculture by dovetailing various other bio-production
systems (animal husbandry, fishery, bee culture, lac culture
and tassar culture etc.), of which the woody perennials
were supposed to be the compulsory components, with
basic objective of capping the losses due to unsustainablity
of agriculture. Continuous emphasis on tree plantation by
government through various schemes (Mahatma Gandhi
National Rural Employment Guarantee scheme
(MGNREGS), Rashtriya Krishi Vikas Yojna (RKVY),
National Horticulture Mission, Bamboo Mission, special
plantation drive as in Uttar Pradesh etc,) and watershed
program such as Integrated Watershed Management
Projects in tandem with available knowledge on
agroforestry from Indian Council of Agricultural Research
(ICAR) institutions, State Agricultural Universities
(SAUs), Private players like Western India Match
Company, Indian Tobacco Company, etc., has started
bearing fruits and farmers are coming forward for
plantation on private lands (Anonymous, 2013).

Chronology of Developments in Agroforestry

The advent of new era of multiple land use practice by
using different production systems on same unit of land in
early 1977 either temporally or sequentially led to
scientific scrutiny of various aspects of this complex
farming practice involving integration of agriculture with
forestry, which were two distinctly segregated land uses.
Since then the need-driven revolution in agroforestry has
taken great strides. Following milestones in chronological
order in the journey of agroforestry illustrate its growth
and prosperity over time:

� Early 1970- FAO's attempt to explore
agroforestry as a profitable option.

� 1977- Report on development of agroforestry
complied by John Bene, Chairman of the
Committee of International Development
Research Centre (IDRC) of Ottawa,
recommending research priority on tropical
forestry-agriculture interface to assist the poor
farmers of the developing countries.

� 1978- Establishment of International Council
for Research in Agroforestry (ICRAF) within
Consultative Group for International
Agriculture Research (CGIAR), with main goals
for agroforestry: alleviation of poverty,
increasing food and nutritional security and
enhancing environmental resilience. ICRAF
was established temporarily at Royal Tropical
Institute, Amsterdam (Netherlands) during
August 1977 to July 1978 when it moved to its
permanent headquarters in Nairobi, Kenya.

� 1979- As a result of serious deliberations during
the National Seminar on Agroforestry organized
by ICAR "Action-oriented Coordinated
Research Projects on Agroforestry" was
decided to be initiated across the country.

� 1983- All India Coordinated Research Project
on Agroforestry (AICRP) was launched at
twenty places in ICAR Centers and SAUs,
which have by now increased to total thirty
eight.

� 1987- As a part of the celebrations of the 10th

anniversary of establishment, the ICRAF
published the decadal progress of agroforestry
in the form of a comprehensive book
"Agroforestry A Decade of Development"
dedicated to John G. Bene, Chairman of the
Committee which recommended the
establishment of ICRAF and first Chairman of
its Board of Trustees during 1977-1979 and
Walter Bosshard, Chairman of the Board of
Trustees during 1981-1985.
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� 1988- To strengthen the agroforestry in India a
National Research Centre for Agroforestry
(NRCAF) was established by ICAR at the
campus of Indian Grassland & Fodder Research
Institute (IGFRI) at Jhansi.

� 1991- ICRAF was renamed as International
Center for Research in Agroforestry.

� 1993- African Network for Agroforestry
Education (ANAFE) through a workshop held
in November, 1993 proposed that a teaching
manual for certificate and diploma levels be
developed.

� 1995- ICRAF recommended that the focus
should be on producing a course outline and
teaching guidelines rather than on 'cut-and-
dried' teaching material for teaching
agroforestry in the different technical colleges
granting the flexibility to adapt the course
outline and guidelines to their own curricula and
to develop appropriate teaching materials to
support it.

� 1998- NRCAF compiled its decadal research
achievements as "A decade of research (1988-
1998)" with promising technology packages on
Agrisilviculture, Agrihorticulture, Silvipasture
and Tree Improvement.

� 2000- National Agriculture Policy was enforced
emphasizing that "farmers will be encouraged
to take up farm/ agroforestry for higher income
generation by evolving technology, extension
and credit support packages and removing
constraints to development of agroforestry".

� 2001- The Report of The Task force on
Greening India for Livelihood Security and
Sustainable Development, prepared by Planning
Commission, Govt. of India, identified a
potential of 10 million hectares irrigated lands
that could be brought under commercial
agroforestry and 18 million hectares of rainfed
areas that could be developed through
subsistence agroforestry. It also envisaged that
implementation of the green program which will
help in poverty alleviation of 30 million people
by agroforestry in rain fed areas, which will help
predominantly for empowerment of SC/STs,
women and other weaker sections. Further it
recommended several measures for promoting
agroforestry models that would compliment
agriculture, improved and high quality saplings,
role of private sector in R&D, Market
Information System (MIS) for buyers and
farmers, removal of restrictions on felling,
transport and marketing of private agroforest

produce, establishing agroforestry boards and
marketing federations, etc.

� 2004- 1st World Congress of Agroforestry was
organized by University of Florida (US) at
Orlando on 27th June to 2nd July 2004.
Unanimity was generated among the global
community representatives of 82 countries, who
after serious brain storming sessions on last
twenty five years progress of agroforestry
signed a historic declaration- "The Orlando
Declaration" recording that "This Congress
declares that the adoption of agroforestry
systems and technologies during the next decade
will greatly enhance the achievement of the
United Nations' Millennium Development
Goals. Advances will be achieved by building
on past research accomplishments and the
expanded stakeholder base of agroforestry,
which now includes private/public partnerships,
communities, ecologists, conservationists,
foresters, farmers, indigenous people, and
policy makers in both temperate and tropical
countries."

� 2007- Revolutionary educational reforms by
revision of Forestry education of UG level,
bringing uniformity in forestry curriculum
across the country, with recommendation for
creation of Department of Silviculture and
Agroforestry, by 4th Dean's Committee Report
of ICAR illustrating the national commitment
for development of agroforestry.

� 2009- A. 2nd World Congress of Agroforestry
was organized by ICRAF from 23-28 August
at Nairobi, Kenya with theme of "Agroforestry
and Conservation Agriculture: Complementary
practices for sustainable development". The
1200 participants from 96 countries, in
recognition of the significant progress made in
the development of agroforestry as a
scientifically proven land-use, appreciated the
demonstrable role of agroforestry in sustaining
crop yields, diversifying farm production,
realizing ecosystem services and ensuring
environmental integrity is leading to improved
livelihoods for smallholder farmers. A global
consensus was arrived on integration of trees
into farms, grazing lands, and other production
landscapes helps to promote social, economic,
cultural, ecological and environmental benefits.
The 2nd World Congress of agroforestry
recognized agroforestry as a delivery
mechanism for multifunctional agriculture, has
evolved in ways that can effectively target and
help to alleviate the persistent development
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challenges of inter-alia: poverty, ill health,
malnutrition and hunger, energy insecurity, land
degradation, climate change and loss of
biodiversity.

� 2009- B. Post Graduate program in Silviculture
and Agroforestry with uniform curricular
package was launched by ICAR in the State
Agricultural Universities to further strengthen
the research quality of agroforestry across the
country.

� 2013- A. The National Advisory Council in its
Report on need for a National Agroforestry
Policy in the country recorded that "It is time
that agroforestry takes its rightful place with
other agriculture enterprises. While its benefits
have been demonstrated and its potential has
been recognized to enable its widespread impact
to be felt, there is need to enunciate a National
Policy on Agroforestry to confer on agroforestry
the importance it deserves".

� 2013- B. India State of Forest Report- 2013 for
the first time reported comprehensive
information on Tree on Agroforestry System in
India, as a separate Chapter, with very useful
data base on the physiographic zone-wise tree
green cover, State-UT-wise tree green cover,
physiographic zone-wise growing and carbon
stocks, State-UT-wise growing and carbon
stocks, species-wise number of stems & species-
wise volume (ISFR, 2013).

� 2014- A. The 3rd World Congress on
Agroforestry organized jointly by ICAR, World
Agroforestry Centre and Global Initiatives, on
a theme "Trees for Life: Accelerating the Impact
of Agroforestry" was held at Vigyan Bhawan
New Delhi on 10-13 February 2014. Around
over 1000 participants consisting mostly of the
researchers, policy makers, representatives from
major businesses and students all with concerns
for sustainable development from over 80
countries attended and contributed in the
Congress for furtherance of agroforestry in the
world. The World Congress sought to
significantly boost the awareness, engagement
and investment in agroforestry.

� 2014- B. President of India, Shri Pranab
Mukherjee, made the first public announcement
of National Agroforestry Policy during his
inaugural address to the Congress, brining India
on the forefront of globe for furtherance of
agroforestry. India is the first nation in the world
to adopt such a policy, which seeks to overcome

many of the obstacles to the adoption of
agroforestry in the country, including adverse
policies, weak markets and a dearth of
institutional finance. The National Agroforestry
Policy-2014 advocating growing of trees on
farms to meet a wide range of development and
environment related goals.

History of Agroforestry Research

Research explorations in agroforestry initiated from the
domain of indigenous knowledge into the forefront of
agricultural research less than two decades ago, and were
further encouraged widely as a sustainability-enhancing
practice that combines the best attributes of forestry and
agriculture (Bene et al., 1977; Steppler and Nair, 1987).
Growing trees along with crops and livestock was
postulated to enhance crop yields, conserve soil and
recycle nutrients while producing fuelwood, fodder, fruit
and timber. The potential of agroforestry was initially
based on largely descriptive and anecdotal information,
usually collected from high-potential environments (Nair,
1989). Applied research was vigorously pursued with
limited attention. While such efforts raised awareness and
helped in institutionalization of agroforestry in national
programs throughout the world and the need for a critical,
science based approach gradually emerged.

Agroforestry research is a dedicated endeavor to
boost farmer's profitability per unit area and time, on
sustainable basis, for ensuring self reliance by increasing
returns from limited resources through a reduced input
costs besides combating climate change impacts by
integrating conventional and indigenous knowledge and
practices with latest scientific technologies. Research
efforts initiated with an inductive and experiential
approach but have subsequently followed a deductive and
experimental approach that includes hypothesis testing and
the development of predictive capability; agroforestry
research is thus being transformed into a rigorous scientific
activity. The research agenda, so far, has given high priority
to soil fertility and other biophysical interactions, less
priority to anthropological and sociological aspects, and
little priority to evaluating costs and returns, pests and
diseases, and the so-called non-timber forest (tree)
products. Moreover, larger-spatial-scale issues, such as
carbon sequestration, water quality, and biodiversity
conservation, have been neglected because of the emphasis
on field- and farm-scale studies (Nair, 1998).

During last more than three decades, many
agroforestry technologies have been developed and
demonstrated by research institutions, but most of them
have not reached to farmers' field for want of awareness,
inadequate infrastructure and lack of policy support. Small
land holdings, grazing pressure and resource-poor
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situations constitute other constraints in this respect
(Anonymous, 2013). The Action Plan of Indian Council
for Forestry Research & Education (ICFRE), Vision-2040
has recorded Social forestry, Agroforestry and Farm
forestry as its second theme of research thrust area,
illustrating the nations' commitment to use the potentials
of agroforestry for resolving the socio-economic and
ecological crisis. Agroforestry research is being
transformed from a collection of largely descriptive studies
into more scientific approaches, based on process-oriented
research. The development of agroforestry as a science
should be based on four key features: competition,
complexity, profitability and sustainability (Sanchez,
1995).

The systematic agroforestry research dates back to
1977 as zero milestone in the history, when Bene et al. in
their historical IDRC report recorded that "It is clear that
the tremendous possibilities of production systems
involving some combination of trees with agricultural
crops are widely recognized, and that research aimed at
developing the potential of such systems is planned or
exists in a number of scattered areas. Equally evident is
the inadequacy of the present effort to improve the lot of
the tropical forest dweller by such means. A new front can
and should be opened in the war against hunger, inadequate
shelter, and environmental degradation. This war can be
fought with weapons that have been in the arsenal of rural
people since time immemorial, and no radical change in
their life style is required." For the aforesaid objectives
the IDRC report of Bene et al. proposed for creation of an
internationally financed council for research in
agroforestry.

The IDRC Project Report therefore recommended
the establishment of an internationally financed
organization, now known as the ICRAF, to support, plan
and co-ordinate, on a world-wide basis, research in
combined land-management systems of agriculture and
forestry. This proposal was generally well received by
international and bilateral agencies and at a meeting of
potential donors and other interested agencies in
November 1976, a steering committee was appointed to
consider the establishment of the proposed Council in
further detail. The Steering Committee met in Amsterdam
early in April and again in June 1977. It decided to proceed
with the establishment of ICRAF along the lines proposed
in the Bene/IDRC Report. It approved a draft charter for
ICRAF and elected a Board of Trustees. It appointed IDRC
as the Executing Agency for ICRAF until such time as the
Council became a full juridical body. It decided that the
permanent headquarters of ICRAF should be in a
developing country, the selection of which would be left
to the Board of Trustees, including the Director-General.
And it accepted the kind offer of the Government of
Netherlands to provide temporary headquarters facilities
for ICRAF at the Royal Tropical Institute, Amsterdam,
pending the completion of arrangements for the Council's

location. ICRAF maintained an office at the Institute from
August 1977 to July 1978 when it moved to its permanent
headquarters in Nairobi, Kenya (King and Chandler,
1978).

The agroforestry researches across the world
progressed under the esteemed coordination of ICRAF,
which initially gathered the initial information about
antecedents of agroforestry already being practiced under
traditional systems, followed by documentation of the
yields to identify the promising tree-crop combinations.
Further the identified traditional combinations were refined
for replication under scientifically laid out experiments to
validate the claims of yield and intangible benefits. The
results of such pilot experiments not only gave impetus to
further trials but also led to several hypotheses, which were
further put on scientific screening to standardize the
various combinations under variable agroclimatic
conditions to screen out best under a given situation.

Chronology of Development in Agroforestry Researches

In India, the AICRP on agroforestry was initiated at twenty
centers, which has been extended to thirty eight centers,
conducting a number of agroforestry experiments with sole
objective of best technology generation to optimize the
farming profits. The research priorities were gradually
broadened from mere tangible profits during initial stage
to include the latest concerns for the intangible aspects
like soil and water conservation, livelihoods aspects,
carbon sequestration and climate resilience etc.

� 2003-AICRP on Agroforestry initiated
systematic work on biofuel research with major
emphasis on Jatropha curcas and Pongamia
pinnata.

� 2004- A comprehensive web enabled "Online
Information System for Indian Agroforestry"
has been developed at NRCAF, Jhansi. The
package called as "Agroforestry BASE" is a
user software on agroforestry to cater the needs
of farmers, researchers and extension agencies
of the country.

� 2007- A network project on bamboo based
agroforestry has also been initiated in six centres
of NRCAF. In addition, agroforestry practices
were intertwined with the various programs/
schemes like watershed development,
rehabilitation of problem soils, treatment of
degraded and other wastelands etc.

The research priorities as envisaged in Vision 2050
of NRCAF, ICAR (Anonymous, 2013) addresses the issues
related to agroforestry in the country in a comprehensive
manner by giving highest priority to farmers and wood/
agri-based industries for uplifting rural economy,
mitigating environmental deterioration, stabilizing
productivity and meeting diverse needs of people.
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Basic trend of the agroforestry researches

Nair (1998) postulated that Agroforestry research of the
21st century should strive to build bridges from the
inductive phase of the past- 1970s, through the deductive
phase of the present-1990s, to the future phase of
harnessing science and generating technologies for the
benefit of the land and its present and future users. The
trail of past and present agroforestry researches has nicely
been documented and the future need of agroforestry has

been illustriously forecasted in three distinct phase by Nair
(1998), is illustrated in the boxes herein below. ICRAF,
the world's premier tropical agroforestry research
institution, envisions that agroforestry research by the year
2020 will have accomplished the goals that we established
when we started  agroforestry research 20 years ago, and
helped evolve agroforestry as a dynamic, development-
focused, applied ecological science. Agroforestry research
should involve building bridges from the past through the
present to the future (Box1-4).

TROPICAL AGROFORESTRY RESEARCH
"THE PAST"

Conditions before mid-1970s leading to development of agroforestry
• Existence of agroforestry as a practice but not as a concept or even a word Commercial monocultural emphasis

of agricultural and forestry developments
(Green revolution and Plantation forestry)

• Serious problems of hunger and malnutrition
• Scientific developments in a number of disciplines and social compulsions in support of integrated land-use
• Scientific rethinking of development alternatives
Developments during 1975 - 1990
• Instituttional of agroforestry
• Initiation of organized research

- Concepts and potentials
- Data bases
- Methodologies
- Empirical research

• Soil related
• Biophysical interactions
• Systems
• Multipurpose trees

Box-1.: Past trends in tropical agroforestry research. (Source: Nair, 1998)

TROPICAL AGROFORESTRY RESEARCH
"THE PRESENT" (1990S)

Research Objectives
• Science of Agroforestry

- Hypothesis resting
- Quantitative models

• Technological development

Research Priority
High priority

soil fertitity/improvement
Biophysical interactions
System Design

Low priority
MPT improvement
Social/anthropological aspects
Animal component

Least priority
Economic evaluation
Pest and diseases
Non timber tree products
Large scale spatial issues

• Sequestration
• Water quality
• Biodiversity conservation
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Box-3.: Predicted future trends in tropical agroforestry research. (Source: Nair, 1998)

Box-4.: Building bridges in tropical agroforestry research. (Source: Nair, 1998)

Box-2.: Present trends in tropical agroforestry research. (Source: Nair, 1998)

TROPICAL AGROFORESTRY RESEARCH

"THE FUTURE"

• Manage

Competititon and

Complexity

for

Profitability and

Sustainability

• Generate Technologies based on Scientific Principles

• Special emphasis on

Indigenous trees

The "agro" part of agroforestry

Impact assessment

Policy environment

Large spatial issues
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The Vision 2050 developed by NRCAF in 2013
envisages a major role of agroforestry, not only for its
importance in food and livelihood security but also for its
role in combating the environmental challenges, because
land area cannot be stretched. Agroforestry and trees
outside forest is designated as a key issue in providing a
solution to global warming, climate change and enhancing
the per unit productivity of the land and converting
degraded and marginal lands into productive areas
(Ayyapan, 2014). The major focus of research in the
coming years is thrown over developing agroforestry
technologies for critical areas like arid and semi arid zones
and other fragile ecosystems such as Himalayan region
and Coastal eco-system to sustain these areas for higher
productivity and natural resource management. The road
map for achieving the targets and challenges in agroforestry
R&D as per Vision 2050 of NRCAF includes diversified
researches/ actions (Anonymous, 2011).

Ground Realities and Conclusion

Agroforestry, as per the records, has taken great strides as
best land use option to combat hunger, poverty and
adversities of climate changes. The farmers of tropical
regions of the world have been attracted to a great extent
for adoption of this innovative farming system and the
large farmers are happily replacing their conventional
farming systems by the agroforestry. However, the
adoption of agroforestry in the poverty ridden areas, with
majority of the small farmers is still in the nascent stage
for the constraints like: poor economic condition, small
land holdings and high inertia for their traditional practices.
The inadequacies and latches on the part of extension
agencies too are responsible for low adoption rate in the
various areas. The ground realities suggest creations of
region specific, need based, agroforestry models for both
small as well as large farmers, for expeditious extension
of this magnificent land use option. There is need to boost
the human resource development (HRD) activities for
capacity building and empowerment for flawless adoption
of agroforestry. Although, AICRP on Agroforestry, has
been working for boosting the extension of agroforestry
in the country since more than last three decades, there is
still a dire need for more proactive involvement of
institutions like SAUs, ICAR, New Delhi, ICFRE,
Dehradun, NRCAF, Jhansi and leading NGOs for
extension and HRD activities.
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Scenario of Pulses Production in India: A Growth Decomposition Approach
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Abstract

In India, pulses have an important place in the human diet.
Most of the vegetarian people depend on cereals and pulses
for their staple food. Pulses in India are well known with
the common name Dal. The protein, which is found in
pulses becomes low in sulfur containing amino acids, but
rich in lysine in which many cereals are deficient. When
pulses protein added to cereal protein, it provides nutritive
value equal to animal proteins. Without Dal Indian food
is incomplete. But now days, fluctuation in the price of
pulses occurs due to low supply and high demand. In India,
various types of pulse crops are grown. Among those, the
major are chickpea, pigeonpea, uradbean, moongbean,
lentil and field pea. India contributed highest area and
production in the global pulses area and production. But
due to poor yield, India has a huge gap in demand and
supply of pulses. The additional requirement of pulses is
fulfilled by importing pulses from other countries. Madhya
Pradesh is the leading state in pulses production in India.
However, the rapid increase in population led to decline
in per capita availability of pulses. The per capita per day
net availability of pulses in 2014 was only 47.2 gram per
day. So, to reduce this yield gap, Government has been
taking several steps. Firstly, it has been decided to create
a buffer stock of pulses to control the fluctuation for prices
of pulses. Secondly, to increase the production of pulses
GOI has been implementing the National Food Security
Mission (NFSM). Presently, around 50 per cent of the
funds under the umbrella scheme of NFSM are allocated
to promoting the cultivation of pulses. Thirdly, to give a
boost to area and production, pulses have also been
included under Bringing Green Revolution in Eastern India
(BGREI) scheme from 2015-16. Due to its nutritive,
economic and social importance, United Nation had
decided to celebrate the year 2016 as an "International
Year of Pulses". All these steps were taken by different
policy makers and organizations that would be a milestone
in achieving the target of sustainable development in term
of pulses production.

Keywords: Dal, Sustainability, Yield gap, NFSM,
BGREI, International year of Pulses.

Introduction

India is the largest producer and consumer of the pulses
in the world. Pulses have an important place in human
diet. Most of the vegetarian people depend on cereals and
pulses for their staple food. Pulses in India are well known
with the common name Dal. Major pulses grown in India
are chickpea or Bengal gram (Cicer arietinum), pigeonpea
or red gram (Cajanus cajan), lentil (Lens culinaris),
urdbean or black gram (Vigna mungo), mungbean or green
gram (Vigna radiata).

The protein, which is found in pulses become low
in sulfur containing amino acids, but rich in lysine in which
many cereals are deficient. When pulses protein added to
cereal protein, it provides nutritive value equal to animal
proteins. Pulses contain 22-27 per cent protein which is
almost twice the protein in wheat and thrice that of rice.
Per capita net availability of pulses had increased from
37 gm per day in 2009 to 47.2 gm per day in 2014 but
ICMR has recommended an average daily consumption
of 50 gm of pulses daily. Since pulses are cheaper than
meat (animal protein), they are often referred to as 'Poor
man's Meat. The year 2016 was celebrated as
"International year of Pulses" across the world declared
by United Nation. The theme was "Nutritious seed for a
sustainable future" and it aimed to bring awareness among
common people regarding nutritional value of pulses in
the human diet. It created a common platform regarding
major pulses on which different stakeholder of pulses
shared information and different resources through which
common people would be benefitted. It was an essential
part of sustainable food production.

The idea behind to declare the  International Year
of Pulse was to create a unique opportunity to encourage
connections throughout the food chain that would better
utilize pulse-based proteins, further global production of
pulses, better utilize crop rotations and address the
challenges in the trade of pulses (FAO). The availability
of pulses is almost stagnating due to increase in population
and constant production. In fact, pulses have been in short
supply for nearly last two decades. It has resulted in
increased price and huge imports of pulses. During the
last four-five years, on an average, 3-3 million tonnes of
pulses had been imported annually. Despite the spiralling
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Ranchi, Jharkhand.

** Assistant Professor, College of Agriculture, Junagadh Agricultural University, Amreli, Gujarat.
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prices of pulses, the area and production of pulses have
not changed much during the last many years. The area
under pulses ranged between 23-25 million hectare and
that of production between 15-19 million tonnes in India.
Due to its nutritional, environmental, social and economic
importance, pulses are considered as one of the the main
source of sustainability.

Nutritional Importance

Pulses are major source of plant protein and carbohydrates.
Other nutrients like Phosphorus, Minerals, Vitamin C,
Riboflavin and essential Amino acids are also major
constituent. The details of nutritional value each of pulses
are given in table 1 and 2.

TABLE 1 NUTRITIONAL COMPOSITION OF PULSE GRAIN

(PER 100 GM)

Pulses Energy Protein Fat  (gm) Total

(k Cal) (gm) (gm) Carbohydrate dietary

fiber (%)

Chickpea 368 21.0 5.7 61.0 22.7

Pigeonpea 342 21.7 1.4 62.0 15.5

Uradbean 347 24.0 1.6 63.4 16.2

Mungbean 345 25.0 1.1 62.6 16.3

Lentil 346 27.2 1.0 60.0 11.5

Source: Pulses for human health and nutrition, Indian Institute of Pulses

Research

TABLE 2 MINERAL CONTENT IN PULSES

  (MG/100G DRIED WEIGHT)

Pulses Iron Zinc Calcium Magnesium Potassium

(mg) (mg) (mg) (mg) (mg)

Chickpea 6.2 3.4 105 115 875

Pigeonpea 5.2 2.7 130 183 1392

Uradbean 8.4 3.5 110 - -

Mungbean 6.7 2.7 132 189 1246

Lentil 7.5 4.7 56 122 955

Source: Pulses for human health and nutrition, Indian Institute of Pulses

Research

Chickpea: In India, chickpea is consumed in different
forms such as chana, chhole, flour as basan, green leaves
as sag or vegetables, straw as fodder for animals. 100 gm
of chickpea grain contains 368 k Cal, 21.0 gm, 5.7 gm,
61.0 gm and 22.7 per cent, energy, protein, fat,
carbohydrate and total dietary fiber respectively. Its leaf
has citric and malic acid which has positive impact on
stomach ailments patients and act as blood purifier.

Pigeonpea: It's known with the name of Tur and Arhar
and major source of protein among different pulses. Seeds
are rich source of iodine and iron. Pigeon peas woody
parts are used as fuel in most of the parts of rural India. Its
grain contains 342 kcal energy, 21.7 gm protein, 1.4 gm
fat, 62.0 gm carbohydrate and 15.5 per cent total dietary
fiber per hundred gram.

Moongbean: It is used as a Dal, second important source
of protein after lentil. Due to its easy digestible capacity,
it is generally referred to patients having stomach ailments.
In some part, it is used in Halwa making due to its
nutritional property. Its hundred gram grains contain345
kcal energy, 25.0 gm protein, 1.1 gm fat, 62.6 gm
carbohydrate and 16.3 per cent total dietary fiber. It is
also used as a feed for livestock.

Uradbean: It is generally used in the form of Dal. In
southern part of India, it is used in vada, idli, dosa making
and in northern part, it is used in halwa and imarti making
with the combination of other food grains. It is second
important source of energy after chickpea. In hundred gram
grains it contains 347 kcal energy, 24.0 gm protein, 1.6
gm fat, 63.4 gm carbohydrate and 16.2 per cent total
dietary fiber. It is also used as a feed for livestock.

Lentil: It is consumed in the form of masoor dal.  Leaves
without moisture, stems, empty pods and broken pods are
used as valuable livestock feed. This is the only crop
among the pulses, which provides the highest amount of
protein and natural nitrogen fixation in the range of 60-
147 kg /hectare. Lentil grain contains per 100gm energy,
protein, fat, carbohydrate and total dietary fiber 346 k Cal,
27.2 gm, 1.0 gm, 60.0 gm and 11.5 per cent, respectively.

Major Growing States

According to available data of Ministry of Agriculture
(2013-14), the major pulse producing (total pulses) states
are Madhya Pradesh, Maharashtra, Rajasthan and Uttar
Pradesh. In case of chickpea; Madhya Pradesh, Pigeonpea
Maharashtra, Moongbean Rajasthan, Uradbean Tamil
Nadu and Lentil Uttar Pradesh are the major pulse
producing states.

TABLE 3 PULSES GROWING MAJOR STATES IN INDIA

Chickpea Madhya Pradesh, Rajasthan, Maharashtra, Andhra

Pradesh

Pigeonpea Maharashtra, Karnatka, Madhya Pradesh, Uttar Pradesh

Moongbean Rajasthan, Maharashtra, Andhra Pradesh, Tamil Nadu

Uradbean Tamil Nadu, Uttar Pradesh, Andhra Pradesh, Madhya

Pradesh

Lentil Uttar Pradesh, Madhya Pradesh, Bihar, West Bengal
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Fig.1 Per Capita per day net availability

 Fig.1 illustrates per capita per day net availability
of rice, wheat and pulses during 2011-2014.  In 2014, the
availability of rice and wheat was approximately 200 gm
per day while pulses availability was less than 50 gm per
day per person. The per capita net availability of pulses in
India is ranging between 42-47 gm per day. This is due to
the increase in population and almost stagnation in
production of pulses.

Area, Production and Yield of Major Pulses in India (2013-14)

In India, highest area under pulses production is covered
by Chickpea followed by Pigeonpea, Moongbean,
Uradbean and Lentil with 9.93, 3.90, 3.38, 3.06, 1.42
million hectare, respectively. Chickpea has the highest
production of 9.53 million tonnes and lowest production
observed in lentil which is. 1.13 million tonnes. Chickpea
also has the highest rank in terms of productivity followed
by Pigeonpea, Lentil, Uradbean and Moongbean with 960,
813, 797, 555, 474 kg per hectare, respectively{Fig.2).

Fig.2: Area, Production and Yield of major Pulses in India during 2013-2014

 Causes of Sluggish Growth in Pulse Production

One of the major supply constraints in pulses is its stagnant
acreage over the years. Limited availability of cultivable
land, stagnation in cropping intensity due to no significant
improvement in irrigation facilities and depleting water
resources, has relegated pulses to poor returns/yields.
Thus, pulses have gained the status of the residual crop
during kharif sowing season which is another major reason
behind the sluggish growth/stagnation in their production.

Even during the green revolution period, the yield growth
in pulses remained subdued as the focus was on the major
crops like wheat, rice and oilseeds. Consequently, pulses
acreage is restricted to relatively poor and rainfed land,
which further inhibits yield growth. Thus pulses sowing
takes place as a last resort due to lack of ideal conditions
for other major crops like grains and oilseeds. Limited
availability of pulses in overseas markets is also a major
supply constraint. As the pulses are not an important crop
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for human consumption, in major developed and some of
the developing economies they are mainly used for animal
feeding purpose, the supplies in overseas markets are
limited. Thus, if the production of pulses in the largest
producing nation dips, it becomes difficult for the global
markets to fill up the gap. India accounts for 25 per cent
of the total global production of pulses, 27 per cent of
consumption and 34 per cent of global use of pulses in
food. The country also accounts for one of the highest
impoverished agrarian populations in the world, mostly
in its arid rain-fed areas. The continued rise in demand
will ensure that it will remain under-imported," said Siwa
Msangi, researcher at the International Food Policy
Research? Institute in Washington.

In the light of the above facts, the present study is
conducted with the following specific objectives:

i) To examine the growth rate in area, production
and productivity of major pulses.

ii) To measure the instability in production of
major pulses.

iii) To estimate the relative contribution of area and
productivity in growth of production of major
pulses.

Research Methodology

Period of Study

The period of study is 2005-06 to 2014-15. Due to
convenience and clarity in study, the average of area,
production and productivity during 2005-06 to 2014-15
is taken into account.

Estimation of Growth Rates

Growth rates are worked out to examine the tendency of
variables to increase, decrease or remain stagnant over a
period of time. It also indicates the magnitude of the rate
of change in the variable under consideration per unit of
time.

The rate of change of 'Yt' per unit of time to express
as a function of the magnitude of 'Yt' itself is usually termed
as the compound growth rate (GCR) which can be
expressed mathematically as:
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The above expression, if multiplied by 100, gives
the compound growth rate of 'Yt' in percentage term.

There are many alternative forms of growth
function viz., linear exponential, modified exponential,
Cobb-Douglas etc. which have been developed and used
by the researcher.

The mathematical form of log-linear function
(also known as exponential function) is as follows:

Yt = Ae
bt ........................................................... (2)

The log transformation of this function is as
under:

Loge Yt= loge A + bt---------------------------------(3)

Differentiating both sides of equation (3) with respect to
't' gives,
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The formula for calculating Compound Growth Rate
(CGR) from the log-linear equation can be derived as
follows:

Let "Y0" be the value of variable under study in the
base period.

'Yt' be the value of variable in time 't'. 'Y' be the
value of Compound Growth Rate (CGR), by using the
compounding formula, are get,

Yt = Y0(1 + r)t. ------------------(5)

By taking Log - transformation of the equation (5),
are get.

Log Yt = logY0 + t log (1+r).

Assuming,

Log Y0 = log A.

and Log (1+r) = b,

The same expression can be represented as-

Log Yt = log A + bt

From the log-linear form, CGR can be worked out
as follows:

By differentiating,

( )
b  

dt

Yt logd =

But, the estimate of 'b' in the log-linear function is
in semi-log terms. Therefore, to convert it into the original
form of Yt following transformation is done-

Since b = log (1+r)

Antilog (b) = 1 + r

r = (Antilog 'b') - 1

CGR in percentage = [(Antilog 'b') - 1] x 100

Measurement of instability

Instability is the deviation from the trend. It can be
measured by using co-efficient of variation. The standard
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deviation as percentage of mean is called as co-efficient
of variation.

CV =  100 x 
x

σ

Where,

CV = Co-efficient of variation

σ  = Standard deviation of the variable

x = Mean of the variable.

Decomposition of Analysis

To estimate the contribution of area, productivity and
interaction of the two in total production, the following
additive scheme of decomposition can be used:

P=A0(Yn—Y0)+Y0(an—A0)+ΔΑΔY

1=[(y0ΔA)/P]+[(A0ΔY)/P]+[(ΔAΔY)/P]    Agarwal and Singh (2014)

Where,

P = Change in production

A0 = Area in base year

An = Area in current year

Y0 = Yield in base year

Yn = Yield in current year

ΔA = Change in area (An - A0)

ΔY = Change in yield (Yn - Y0).

Results and Discussions

The percentage change over the year during the study
period for the production of major pulses in India is
presented in table 1(in appendix) which reflects that in
2014-15, most of the pulse crops (chickpea, pigeonpea,
moongbean, and lentil) had negative production growth.
This was mainly due to excess rainfall and hail storming,
which ruined the crops and reduced production growth of
pulses. Moongbean had the highest production growth of
160.87 per cent during 2009-10 to 2010-11 because of
significant growth in moongbean yield i.e., 127.56 per cent.
Uradbean has almost positive production growth during
study period except 2008-09 and 2013-14 which was
mainly attributed by area and productivity growth. Area
of pigeopea almost remained constant during study period
so fluctuation in pigeonpea production was mainly
augmented by productivity growth.

The degree of relationship between area and
production of major pulses (Chickpea, Pigeonpea,
Moongbean, Uradbean and Lentil) is measured by
correlation test. It was observed that correlation coefficient
(r) of area and production of chickpea, uradbean and
moongbean over the period i.e.2005-06 to 2014-15 was

0.92, 0.79 and 0.70, respectively, which was found to be
statistically significant. This indicates that the production
of these crops is highly influenced by area,. (Table 1)

Further,  this study revealed that the area under
chickpea registered a significant positive growth rate
among all crops in study period (2005-06 to 2014-15). It
was growing at 2.6 per cent per annum. In production
highest growth was observed in chickpea i.e 4.9 per cent
which was augmented by area and productivity followed
by Uradbean at the rate of 4.3 per cent per annum.
Uradbean production was mainly supported by
productivity and area response which was recorded very
low. The supportive effect of productivity may be due to
high yielding varieties or some other factors like soil
response, good quality seed, climatic factor etc. Compound
annual growth rate of pigeonpea was recorded 1.6 per cent
per annum during the study period which was mainly due
to area response. Yield response in pigeonpea was almost
neglible. Lentil crop was also recorded production growth
rate at 1.4 per cent per annum mainly due to yield response.
It was observed from the analysed data that production
growth rate of pigeonpea was mainly augmented by area
response while in case of moongbean and lentil production
growth rate was mainly supported by yield response which
was growing by 4.2 and 1.1 per cent per annum.  Among
all five crops chickpea was the only crop which was
depicting positive and significant growth rate in area,
production and yield. It was growing with a compound
growth rate of 2.6, 4.9 and 2.3 per cent per annum,
respectively. Uradbean also recorded positive and
significant growth rate in production and productivity with
4.3 and 3.6 per cent per annum, respectively,. (Table 3A)

The coefficient of variation analysis suggests that
inter-annual fluctuation was highest in moongbean
production (27.32 per cent) and productivity (22.61 per
cent) followed by chickpea production (17.20 per cent) and
uradbean production (17.10 per cent). The coefficient of
variation in area estimated was highest in chickpea followed
by moongbean, pigeonpea, uradbean and lentil i.e., 10.59,
9.46, 8.15, 6.01 and 5.70 per cent, respectively. In terms of
production highest variability was in moongbean (27.32 per
cent) followed by chickpea, uradbean, pigeonpea and lentil
variablility i.e. at 17.20, 17.10, 11.50 and 8.95 per cent,
respectively. In terms of productivity, highest inter annual
fluctuation was recorded in moongbean (22.61 per cent)
followed by uradbean (13.22 per cent), pigeonpea (9.43
per cent), chickpea (8.68 per cent), lentil (8.68 per cent).
The variability was highest for moongbean production and
lowest for lentil production. It was recorded from the
analysis that inter annual fluctuation was same in chickpea
and lentil productivity,. (Table 4A)

It was revealed from the table 5A that area was the
main component of production growth in pigeonpea
followed by yield and interaction effect i.e., 64, 34 and 02
percent, respectively. In case of chickpea, moongbean,



24 Agricultural Situation in India

uradbean and lentil; yield was the main component of
production growth followed by area and interaction effect.
It was also pointed out from analysis that area (-37.05 per
cent) and interaction (-9.67 per cent) were showing
negative effect during study period (2005-06 to 2014-15)
which reflected that the technologies made great impact
on the production of moongbean. Negative area effect
shows that the allotted area under gram was shifted to its
alternative crops. (Table 5A).

Summary and Conclusions

Pulses are the main source of vegetable protein in Indian
diet which provide a nutritious food. Pulses constitute an
important source of dietary protein and a rich source of
energy, minerals and certain vitamins. On an average,
pulses contain 20-25 percent protein on dry seed basis
which is almost 2.5-3.0 times the value normally found in
cereals .They help to balance the cereal-dominated diet
of low and middle income families. However, the rapid
increase in population has led to a decline in per capita
availability of pulses. India is the world's largest producer
and consumer of pulses, but the average productivity of
970 kg/ha (2014-15) is far less than the world average
yield. The major constraints to pulse production in India
is that pulses are grown under adverse conditions than
cereals and they tend to be pushed to the more marginal
lands where yields are poor. One of the major supply
constraints in pulses is its stagnant acreage over the years.
Limited availability of cultivable land, stagnation in
cropping intensity due to no growth in irrigation facilities
and depleting water resources, has relegated pulses to poor
returns/yields.

Thus, pulses have gained the status of the residual
crop during kharif sowing season. Due to its importance
(Nutritional as well as others), there is urgent need to
increase the production of pulses. The production of pulses
can be increase either by area expansion or through yield.
Area expansion opportunity is limited so main focus should
be on yield enhancement. Government, policy makers,
researcher and other stakeholders has taken several steps
to increase its production and productivity. Firstly, Pulses
are the main component of NFSM, Secondly;
intercropping has been identified as a major practice of
Indian agriculture. It would be possible to increase area
under pulses by growing them as mix or intercrops. Thirdly,

Pradhan Mantri Krishi Sinchayee Yojana (PMKSY)
augments the pulse production through extending the
coverage of irrigation in a focused manner. Fourth,
Government created buffer stock of pulses of 1.5 lakh tones
to control fluctuation of prices of pulses. Further, uses of
rice fallow land. Rice fallows are the land where rice
growns during rainy season and remains uncropped during
the rabi season. These rice fallows offer a good scope for
area expansion and crop intensification.
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Appendix

TABLE 1A CHANGES IN PRODUCTION OF MAJOR PULSES IN INDIA OVER THE PERIOD FROM 2005-06 TO 2014-15

Years Chickpea Pigeonpea Moongbean Uradbean Lentil

2005-06 5.6 2.74 0.95 1.23 0.99

2006-07 6.33 13.04 2.31 -15.69 1.12 17.89 1.44 17.07 0.95 -4.04

2007-08 5.75 -9.16 3.08 33.33 1.52 35.71 1.46 1.39 0.91 -4.21

2008-09 7.06 22.78 2.27 -26.30 1.03 -32.24 1.17 -19.86 0.81 -10.99

2009-10 7.48 5.95 2.46 8.37 0.69 -33.01 1.24 5.98 0.95 17.28

2010-11 8.22 9.89 2.86 16.26 1.8 160.87 1.76 41.94 1.03 8.42

2011-12 7.7 -6.33 2.65 -7.34 1.63 -9.44 1.77 0.57 0.94 -8.74

2012-13 8.83 14.68 3.02 13.96 1.19 -26.99 1.9 7.34 1.06 12.77

2013-14 9.53 7.93 3.17 4.97 1.61 35.29 1.7 -10.53 1.13 6.60

2014-15 7.59 -20.36 2.71 -14.51 1.39 -13.66 1.7 0.00 0.97 -14.16

TABLE 2A  RELATIONSHIP BETWEEN AREA AND PRODUCTION OF MAJOR PULSES IN INDIA

Crops Correlation value P value

Chickpea 0.92 .000*

Pigeonpea 0.56 .091

Moongbean 0.70 .022**

Uradbean 0.79 .006*

Lentil 0.35 .309

*Statistically significant at 1% level **statistically significant at 5% level

TABLE 3A GROWTH RATES IN AREA, PRODUCTION AND PRODUCTIVITY OF PULSES IN INDIA

Particulars Chickpea Pigeonpea Moongbean Uradbean Lentil

Area 2.6** 1.2 0.1 0.7 0.3

Production 4.9* 1.6 4.3 4.3** 1.4

Productivity 2.3* 0.4 4.2 3.6* 1.1

*Statistically significant at 1% level **statistically significant at 5% level

TABLE 4A  INSTABILITY IN AREA, PRODUCTION AND PRODUCTIVITY OF MAJOR PULSES IN INDIA

Particulars Items Chickpea Pigeonpea Moongbean Uradbean Lentil

SD 0.87 0.31 0.31 0.18 0.08
Area Mean 8.21 3.77 3.23 3.07 1.47

CV (%) 10.59 8.15 9.46 6.01 5.70

SD 1.27 0.31 0.35 0.26 0.09
Production Mean 7.41 2.73 1.29 1.54 0.97

CV (%) 17.20 11.50 27.32 17.10 8.95

SD 77.87 68.20 90.42 66.04 57.86
Productivity Mean 896.94 723.55 400.01 499.55 666.74

CV (%) 8.68 9.43 22.61 13.22 8.68

TABLE 5A SHARE OF AREA EFFECT, YIELD EFFECT AND INTERACTION EFFECT ON PRODUCTION GROWTH OF PULSE CROPS IN INDIA

Sl. No. Particulars Area effect (%) Yield effect (%) Interaction effect (Area &Yield %)

1 Chickpea 44 46 10

2 Pigeonpea 64 34 02

3 Moongbean -37.05 146.72 -9.67

4 Uradbean 4.62 94.14 1.23

5 Lentil 5.63 93.74 0.63
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An Applicability of SARIMA Model in Tomato Price Forecasting: An Econometric Analysis

ANIL KUMAR* AND ROJANI MISHRA**

Abstract

The Seasonal ARIMA (SARIMA) model was used to
forecast the monthly tomato wholesale prices for 2016-
17. The monthly seasonal index for price of tomato was
found highest in July and lowest in February. The forecasts
predicted from SARIMA (1,0,2) (1,1,1)12 model
determined that the course of prices for next year does
not show any significant change in tomato price by the
end of 2017. The price forecasts put forward that the
tomato growers face with a price risk caused by the
uncertainty of the market. Many growers who want to take
advantage of higher price in July should focus on
production of tomato according to this month.

Keywords: SARIMA model, Tomato price forecasting,
Uttarahkand.

Introduction

Most people are employed in jobs where their salary or
hourly wage is fixed. This gives them security and allows
them to plan their expenditures well in advance. The
income from other professions is not so certain.
Entrepreneurs must take economic uncertainty as a fact
of life, especially those in the agricultural sector. The price
farmers receive is rarely fixed and is difficult to predict.
This also makes life difficult for those who purchase farm
products. In order to develop a viable strategy for dealing
with volatile farm prices, one must understand how and
why agricultural prices change (Norwood, F.B. and Lusk,
J.L, 2008). Forecasting of prices of agricultural
commodities is essential for policymakers as well as for
various stakeholders in the marketing chain of these
commodities, right from farmers to consumers. The Box
Jenkins' autoregressive integrated moving average
(ARIMA) methodology has dominated the arena of time-
series forecasting for quite a long period, until the need of
dealing with seasonality data was felt. During the last few
years, there has been an increase in the volatility of many
agricultural commodity prices. This has increased the risk
faced by agricultural producers and many agricultural
commodities price data is inherently noisy in nature and
volatile too.

This is because the agricultural commodity prices
respond rapidly to the actual and the presumed changes in

supply and demand conditions; and moreover, the weather-
induced fluctuations in farm production worsen the
situation. Sometimes, asymmetric phenomena also arise
in price series, which tend to behave differently when
economy moves into recession rather coming out of it.

Many agricultural price series have shown periods
of stability, followed by periods of instability with high
volatility. So, to deal with such series, SARIMA model
would be used.  The main purpose of agricultural
commodity price forecasting is to allow producers to make
better-informed decisions and to manage price risk
(Ticlavilca et al., 2010). Price forecasting is more acute
with vegetable crops particularly tomato due to its highly
perishable nature and seasonality.

The tomato is grown in practically every country of
the world and is one of the most important agricultural
products among fresh vegetables in most countries in the
world. India is among the countries producing various kind
of vegetable at high production level due to suitable
ecological conditions. Tomato is one of the most important
vegetable crops in India, accounting for about 16 per cent
of the total vegetable production in the country
approximately 16.8 million tons. At present, India is the
second largest producer of tomato, accounting for 11 per
cent of the world production and the second largest in
terms of acreage, accounting for 18.9 per cent of area under
tomato in the world. Wholesalers have an important role
in the marketing of tomato as most of the tomato growers
are selling their products in the wholesale market hall by
commissioners and traders to the other buyers such as to
the retailers. It must be underlined that there is no collective
marketing organisation in the area. So, there is a need to
forecast the tomato prices in the wholesale market to
evaluate the marketing opportunities in time for all the
tomato growers. Forecasting tomato prices can provide
critical and useful information to tomato growers in making
production and marketing decisions.

The objectives of this paper are to analyse the
seasonal price variation of tomato crop and to develop a
Seasonal ARIMA (SARIMA) model to forecast the
monthly tomato prices at wholesale level in Haldwani
Market (Mandi) of Nainital district, Uttarakhand, on the
basis of reported prices from 2005 to 2014. In addition,
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some suggestions are made for the existing and potential
tomato producers based on the predicted prices of tomato.

Data and Methodology

The price data is gathered from the Wholesale market of
Haldwani in Nainital district of Uttarakhand with the
eleven years period from 2005 to 2016.

Methodology

Seasonal indexes are used to detect the fluctuations and
seasonality on tomato prices. Seasonal index measures how
much the variable for a particular period tends to be above
or below the expected value. Seasonal variation is a
component of a time series which is defined as the
repetitive and predictable movement around the trend line
in one year or less. It is calculated as a seasonal index for
each month in our time series (2005-2014) using the
12- month centered moving average approach:

SItm = Ptm/CMAtm                                                     (1)

Where, SItm is the Seasonal Index for month m
during year t, Ptm is the price during month m of year t,
and CMAtm is the 12 month centered moving average of
Ptm. Because the CMA term "uses up" the first and last
six months of a time series, this procedure generates an
index for all but the first and last six months. As can be
seen in equation (1), SItm (i.e., the seasonal index for a
specific month during a specific year) shows by what
percentage the price for that month was above or below
the prices of the surrounding 12 months. (Mathenge et al.,
2006). A typical set of monthly indexes consists of 12
indexes that are representative of the data for a 12-month
period. Each index is a percent, with the average for the
year equal to 100.0; that is, each monthly index indicates
the level of sales, production, or another variable in relation
to the annual average of 100.0 (Lind et al., 2009). For
example, if the estimated index for June is 130, this means
that June's values are typically about 30 per cent larger
than the average for all months (Albright et al., 2011).

Once the seasonal indexes are obtained, each
observation is divided by its seasonal index to
deseasonalize the data. The reason for deseasonalizing the
price series is to remove the seasonal fluctuations so that
the trend and cycle can be studied (Lind et al., 2009). For
example, if you see a time series of sales that has not been
deseasonalized, and it shows a large increase from
November to December, you might not be sure whether
this represents a real increase in sales or a seasonal
phenomenon. However, if this increase is really just a
seasonal effect, the deseasonalized version of the series
will show no such increase in sales (Albright, et al., 2011).

In this study, we use SARIMA (seasonal ARIMA or
seasonal autoregressive integrated moving average) model
to forecast two-period ahead of the monthly tomato price
series by applying Box-Jenkins approach. SARIMA model

is useful in situations when the time series data exhibit
seasonality-periodic fluctuations that recur with about the
same intensity each year (Martinez, et al., 2011).

The seasonal ARIMA model incorporates both non-
seasonal and seasonal factors in a multiplicative model.
One shorthand notation for the model is (Anonymous,
2012c):

ARIMA (p, d, q) × (P, D, Q) S,

Where, p = non-seasonal AR order, d = non-seasonal
differencing, q = non-seasonal MA order, P = seasonal
AR order, D = seasonal differencing, Q = seasonal MA
order, and S = time span of repeating seasonal pattern (in
a monthly data, S = 12). Without differencing operations,
the model could be written more formally as

∅(Bs)θ(B)(xt-μ) = γ(Bs ) α (B) wt ........... (2)

The non-seasonal components are:

AR: θ(B)  = 1 - θ1B   - … - θp Bp

MA: θ(B) = 1 + α1B + ... + αq Bq

The seasonal components are:

Seasonal AR: ∅(BS )=1-∅1BS-…-∅P BPS

Seasonal MA: γ(BS )=1+γ1 BS+...+γQ BQS

Note that on the left side of equation (2) the seasonal
and non-seasonal AR components multiply each other, and
on the right side of equation (2) the seasonal and non-
seasonal MA components multiply each other.

Example: suppose, we specify ARIMA (0, 0, 1) ×
(0, 0, 1)12 for examined series. The model includes a non-
seasonal MA(1) term, a seasonal MA(1) term, no
differencing, no AR terms and the seasonal period is
S = 12.

The non-seasonal MA (1) polynomial is α(B)=1+α1B

The seasonal MA (1) polynomial is γ(B12 )=1+γ1B12

The model is (xt-μ)= (1+γ1B12 )(1+α1B)wt

When we multiply the two polynomials on the right side,
we get

(xt-μ) = [ ( 1 + α 1 B ) + ( γ 1 B 1 2 ) + α 1 γ 1 B 1 3 ] w t
= wt+α1wt-1+γ1wt-12+α1γ1wt-13

Thus the model has MA terms at lag 1, 12, and 13.

This leads many to think that the identifying ACF
for the model will have non-zero autocorrelations only at
lags 1, 12, and 13. The Box-Jenkins approach is widely
used to examining the SARIMA model because of its
capability to capture the appropriate trend by examining
historical patterns. The BJ methodology has several
advantages, including being able to extract a great deal of
information from the time series using a minimum number
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of parameters and the capacity in handling stationery and
nonstationary time series in non-seasonal and seasonal
elements (Permanasari et al., 2009). The Box-Jenkins (BJ)
methodology consists of four iterative steps.

 Identification

The foremost step in the process of modelling is to check
for the stationary of the series, as the estimation procedures
are available only for stationary series (Bhar and Sharma,
2007). Stationarity is a very important concept in the
analysis of time series data. Broadly speaking, a time series
is said to be stationary if there is no systematic change in
mean (no trend), if there is no systematic change in
variance, and if strictly periodic variations have been
removed (Tebbs, 2011). To test whether the monthly data
is stationary or nonstationary, autocorrelation function
(ACF) and Augmented Dickey-Fuller test (ADF) have been
used in some studies (Dobre and Alexandru, 2008). The
most common method for checking stationarity in data
series is examining the graph or time plot of the data and
ACF and PACF (Singh et. al., 2011). In this study,
Augmented Dickey-Fuller test (ADF) and the graph or
time plot of the data and ACF and PACF are used to test
whether the monthly tomato price data is stationary or non-
stationary. An Augmented Dickey-Fuller (ADF) test is
performed to determine whether a data differencing is
needed. The null hypothesis of the Augmented Dickey-
Fuller t-test is:

H0 : θ=0, meaning that the data needs to be
differenced to make it stationary, versus the alternative
hypothesis of

H0 : θ=0, meaning that the data is stationary and
doesnot need to be differenced.

Thus, if 'Xt' denotes the original series, the non-
seasonal difference of first order is:

Yt = Xt - Xt - 1

Followed by the seasonal differencing (if needed):

Zt = Yt - Yt-1 = (Xt - Xt-1) - (Xt-s - Xt-s-1)       ...(3)

Seasonality usually causes the series to be non-stationary
because the average values at some particular times within the
seasonal span (months, for example) may be different than the
average values at other times. Seasonal differencing is defined
as a difference between a value and a value with lag that is a
multiple of S. Seasonal differencing removes seasonal trend and
can also get rid of a seasonal random walk type of non-stationarity
(Anonymous, 2012c). With S = 12, which may occur with
monthly data, a seasonal difference is (1 - B12) xt = xt - xt-12 .

The next step in the identification process is to find
the initial values for the orders of seasonal and non-
seasonal parameters, p, q, and P, Q. These could be
obtained by looking for significant autocorrelation and
partial autocorrelation coefficients.

Estimation

At the identification stage, one or more models are
tentatively chosen that seem to provide statistically
adequate representations of the available data. Then
precise estimates of parameters of the model are obtained
by least squares as advocated by Box and Jenkins.

Diagnostic Checking

The diagnostic check is a procedure that used to check
the residuals (Halim and Bisono, 2008). Various diagnostic
tests are used to check the adequacy of the tentative model.
The best model is obtained with following diagnostics
(Bhar and Sharma, 2007):

� Low Akaike Information Criteria (AIC)/Schwarz-
Bayesian Information Criteria (SBC)

AIC is given by AIC = (-2logL+2m) where
m=p+q+P+Q and L is the likelihood function. As an
alternative to AIC, sometimes SBC is also used which is
given by SBC = log σ2 + (m log n)/n

In this study, the most appropriate SARIMA model
was determined according to the smallest AIC and SBC
values.

� Non-significance of autocorrelations of residuals via
Box-Pierce or Ljung-Box tests

After tentative model has been fitted to the data, it
is important to perform diagnostic checks to test the
adequacy of the model. One way to accomplish this is
through the analysis of residuals. It has been found that it
is effective to measure the overall adequacy of the chosen
model by examining a test statistic Q known as Box-Pierce
or Ljung-Box statistic. The model is diagnosed using the
Ljung-Box Q statistic to check the overall adequacy of
the model. The test statistic, Q, is (Shukla and Jharkharia,
2011):

        .......(4)

Where r (e) l = the residual autocorrelation at lag l

nr = the number of residuals

n= the number of time lags includes in the test

For the model to be adequate, p-value associated
with Q statistics should be large (p-value>?).

Forecasting

After the identification of the model and its adequacy
check, it is used to forecast the values in the next periods.
In this study, firstly, the selected SARIMA model is used
to forecast the monthly tomato prices from Jan-2016 to
Dec-2016 by using the observed data of the period January-
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2005 to Dec-2015 in order to validate the model. After
obtaining satisfactory forecasting results over a short
period, the selected SARIMA model was employed to
forecast stream flow over a longer period, from Jan 2017
to December 2017. Forecasting performance of the
selected SARIMA model is measured by using mean
absolute percentage error (MAPE) criteria. The MAPE is
based on the one ahead forecast errors, which are the
difference between the data value at time t and the forecast
of that value at time t - 1 and time t + 1 (Makukule et al.,
2012). For example, MAPE is 3.86%, meaning that the
forecasts are off by about 4% on an average (Albright et
al., 2011).

Results and Discussion

Variability and Seasonality of Tomato Price

The prices of tomato vary along the year with the time
period from 2005 to 2014. The prices show a declining
tendency during the first quarter of the year. They are
picked in July and prices declined in January because of
open field growing and the excess supply of tomatoes.
Moreover, supply to the wholesale market is on the
increase and picked in the December and February
(Figure 1).

Figure 1: Average Wholesale Price (Rs/Qtl) and Arrival (Qtl) of Tomato

Monthly seasonal index was calculated to evaluate
the fluctuations of tomato prices between 2005 and 2014
(Table 1). According to monthly seasonal indices
calculated for tomato prices, the price for July (170.2 per
cent), August (143.3 per cent), September (123.2 per cent),

October (124.0 per cent) and November (105.5 per cent)
were above average prices while the prices for other
months were below the average price. These show that
the highest monthly seasonal index occurred in July,
whereas lowest was in the month of February.

TABLE 1: SEASONAL INDEX, ACTUAL AND DESEASONALIZED PRICES OF TOMATO

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

SI 58.5 49.2 60.7 78.5 80.8 82.2 170.2 143.3 123.2 124 105.5 88.0

2005 a 510 375 403 708 595 292 863 970 873 865 810 475

b 811 753 617 910 945 309 702 754 661 639 460 506

2006 a 239 199 358 320 292 1080 825 764 1163 1150 730 738

b 390 403 556 414 469 1163 644 589 898 865 402 782

2007 a 705 525 630 706 584 938 1050 1090 1450 1400 1320 705

b 1192 1066 991 938 976 1010 773 835 712 762 703 748

2008 a 382 781 498 644 398 555 806 869 1063 2050 1975 660

b 659 1579 814 885 695 604 543 650 864 1686 1034 709

2009 a 273 215 256 334 350 563 1450 1075 620 638 1363 722

b 484 430 429 458 643 636 899 784 507 535 726 803
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TABLE 1: SEASONAL INDEX, ACTUAL AND DESEASONALIZED PRICES OF TOMATO—CONTD.

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2010 a 1050 481 505 638 448 1050 1438 1231 1425 983 688 940

b 1293 976 874 848 840 1274 794 861 1203 834 392 1078

2011 a 1025 525 513 550 350 462 1275 954 905 1090 1266 420

b 1239 1071 886 701 672 599 654 639 752 918 809 498

2012 a 378 400 755 950 560 573 2075 1515 925 860 706 488

b 653 819 1293 1161 1081 798 1006 975 775 714 501 593

2013 a 450 363 613 1105 640 775 3276 1950 1325 1659 2181 1625

b 760 739 1032 1293 1236 1154 1566 1211 1097 1350 1664 2013

2014 a 1052 731 409 808 482 689 1540 2278 1801 1602 937 890

b 1079 1512 682 917 920 1082 719 1385 1517 1301 742 1106

Mean b 884 935 818 852 848 863 830 868 829 892 743 984

Deseasonalized prices were also calculated as well
for the purpose of better interpretation of monthly changes
in the price of tomato. Considering the deseasonalized
prices or seasonally adjusted price for tomato, a different
structure of price is encountered. Thus, in accordance with
the average of seasonally adjusted prices of 9 years period
from 2005 to 2014, the highest price for tomato was
realised in December and January and lowest was in

November. The supply of tomato in this period is provided
by the production produced in the hilly region that was
not sufficient cause for the increase in the prices. It is
possible to state that the farmers producing tomatoes in
hills obtain important advantages until the production of
tomatoes from plains starts to increase. The seasonally
adjusted prices are quite close to each other (Figure 2).

Figure 2: Actual and Deseasonalized Prices of Tomato (Rs/Qtl)

Empirical Results

Model Identification and Estimation

The first step in developing a SARIMA model is to
determine if the monthly tomato price series are stationary.

For this, we use the Augmented Dickey-Fuller test (ADF)
and the graph or time plot of the data and ACF and PACF.
As observed from figure 3, tomato prices do not indicate
a significant trend. This indicates that the series is in a
stationary structure.
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In fact, null hypothesis was rejected in Augmented
Dickey-Fuller (ADF) test, which was performed to
determine if the series is stationary or not. This shows

that the series does not have a root unit which means it is
stationary (Table 2).

Figure 3: Monthly Tomato Prices from the Period 2005 to 2016 (Rs/Qtl)

TABLE 2: THE AUGMENTED DICKEY-FULLER TEST (ADF) RESULTS

Null Hypothesis: PRICE has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 7 (Automatic - based on AIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.734132 0.0011

Test critical values: 1% level -4.042042

5% level -3.450436

10% level -3.150549

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(PRICE)

Method: Least Squares

Date: 07/14/15   Time: 14:37

Sample (adjusted): 2005M09 2016M12

Included observations: 112 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

PRICE(-1) -1.060711 0.224056 -4.734132 0.0000

D(PRICE(-1)) 0.555584 0.190329 2.919072 0.0043

D(PRICE(-2)) 0.275786 0.174132 1.583773 0.1163

D(PRICE(-3)) 0.474722 0.153046 3.101821 0.0025

D(PRICE(-4)) 0.400751 0.146051 2.743919 0.0072

D(PRICE(-5)) 0.168630 0.140529 1.199964 0.2329

D(PRICE(-6)) 0.103945 0.115587 0.899280 0.3706

D(PRICE(-7)) -0.138933 0.102297 -1.358132 0.1774

C 565.9187 144.8472 3.907005 0.0002

@TREND(2005M01) 5.350769 1.621249 3.300399 0.0013

R-squared 0.432049 Mean dependent var -0.714286

Adjusted R-squared 0.381936 S.D. dependent var 511.8810

S.E. of regression 402.4256 Akaike info criterion 14.91794

Sum squared resid 16518531 Schwarz criterion 15.16067

Log likelihood -825.4048 Hannan-Quinn criter. 15.01642

F-statistic 8.621457 Durbin-Watson stat 2.000064

Prob(F-statistic) 0.000000
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It is indicated that all ACF and PACF values should
extend within the confidence limits in stationary series
(Singh et.al, 2011). ACF and PACF values were found to
be high at specific lags for this series. These values were
determined as making sudden peak and not disappearing
especially at periodic lags of 12 months (12, 24, 36, etc)
(Figure 4). This demonstrates that the series has a seasonal
structure.

Autocor- Partial Lag AC PAC Q-Stat Prob
relation Correlation

.|****  | .|****  | 1 0.530 0.530 34.497 0.000

.|*     | *|.     | 2 0.173 -0.149 38.215 0.000

.|*     | .|*     | 3 0.144 0.167 40.810 0.000

.|.     | *|.     | 4 0.021 -0.169 40.866 0.000

*|.     | *|.     | 5 -0.187 -0.175 45.296 0.000

**|.     | *|.     | 6 -0.239 -0.072 52.660 0.000

*|.     | .|.     | 7 -0.188 -0.032 57.248 0.000

.|.     | .|**    | 8 0.005 0.237 57.251 0.000

.|*     | .|*     | 9 0.130 0.076 59.489 0.000

.|*     | .|.     | 10 0.114 -0.010 61.223 0.000

.|**    | .|*     | 11 0.234 0.176 68.574 0.000

.|***   | .|*     | 12 0.407 0.187 90.975 0.000

.|**    | .|.     | 13 0.280 -0.038 101.73 0.000

.|*     | .|*     | 14 0.165 0.118 105.51 0.000

.|*     | .|.     | 15 0.124 -0.009 107.65 0.000

.|.     | .|.     | 16 0.015 -0.023 107.68 0.000

*|.     | .|.     | 17 -0.099 -0.022 109.09 0.000

*|.     | *|.     | 18 -0.190 -0.102 114.25 0.000

*|.     | .|.     | 19 -0.175 0.046 118.69 0.000

.|.     | .|.     | 20 -0.019 0.066 118.75 0.000

.|.     | .|.     | 21 0.037 -0.049 118.95 0.000

.|.     | .|.     | 22 0.029 0.000 119.08 0.000

.|*     | .|.     | 23 0.131 -0.014 121.65 0.000

.|**    | .|*     | 24 0.298 0.146 135.20 0.000

Figure 4: ACF and Pace of the Monthly Price Data without
Differencing

ACF and PACF values of the series from which the
seasonal differences have taken are presented in Figure 6.
The seasonal spikes at ACF and PACF after 1 lag (12, 24,
…) are observed as being cut off after taking the seasonal
difference of the series. This also indicates the seasonal
model of AR (1) and MA (1). Therefore, to include the
model of (1,1,1) to the part (P,D,Q) of the model will be
formed can be considered as one of the best possibilities
among the alternative choices. At the non-seasonal part
of the model (p,d,q); the discontinuation of PACF value

after 1 lag indicates that the addition of the AR (1) term
may be appropriate (see Figure 5). On the other hand, even
the discontinuations occurs after 2 lag at ACF values, these
values are observed to be increased after a certain lag.
Therefore, there is no clarity for the MA term at the non-
seasonal part of the model. In this case, three alternatives
to be taken into account occur for the non-seasonal part
of the model. One of these alternatives is the model which
MA term is not added to (1, 0, 0), and the other two which
MA term is added (1, 0, 1) and (1, 0, 2).

Autocor- Partial Lag AC PAC Q-Stat Prob
relation Correlation

*|.     | *|.     | 1 -0.123 -0.123 1.8569 0.173

***|.     | ***|.     | 2 -0.350 -0.371 16.931 0.000

.|*     | .|.     | 3 0.103 -0.002 18.254 0.000

.|*     | .|.     | 4 0.088 -0.029 19.229 0.001

*|.     | *|.     | 5 -0.168 -0.140 22.781 0.000

*|.     | *|.     | 6 -0.103 -0.154 24.146 0.000

*|.     | ***|.     | 7 -0.150 -0.364 27.034 0.000

.|.     | *|.     | 8 0.071 -0.159 27.689 0.001

.|*     | .|.     | 9 0.151 -0.065 30.685 0.000

*|.     | **|.     | 10 -0.146 -0.236 33.505 0.000

.|.     | **|.     | 11 -0.061 -0.233 33.995 0.000

.|**    | .|.     | 12 0.315 -0.008 47.351 0.000

.|.     | *|.     | 13 -0.013 -0.160 47.375 0.000

*|.     | .|.     | 14 -0.077 -0.027 48.179 0.000

.|.     | .|.     | 15 0.072 -0.020 48.894 0.000

.|.     | .|.     | 16 0.005 -0.020 48.898 0.000

.|.     | .|.     | 17 -0.019 0.067 48.950 0.000

*|.     | *|.     | 18 -0.112 -0.093 50.727 0.000

*|.     | *|.     | 19 -0.151 -0.103 53.997 0.000

.|*     | .|.     | 20 0.109 0.015 55.735 0.000

.|.     | .|.     | 21 0.069 -0.035 56.445 0.000

*|.     | .|.     | 22 -0.121 -0.020 58.615 0.000

*|.     | *|.     | 23 -0.071 -0.179 59.364 0.000

.|**    | .|.     | 24 0.287 0.072 71.815 0.000

Figure 5: ACF and Pace of the Monthly Price Data with
Differencing

Model Selection

Six possible alternative models were analyzed based on
the seasonal part of the model in order to select the
SARIMA model which will be used to forecast the prices
of tomatoes. The analyzed models are compared according
to the Akaike Information Criterion (AIC) and the Schwarz
Bayesian Criterion (SBC). The model selected should have
the smallest AIC and SBC values (Wang and Lim, 2005).
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TABLE 3: AIC AND SBC VALUES CONSIDERING DIFFERENT

SARIMA (P, 0, Q) (1, 1, 1)12 MODELS

Model DF AIC SBC

(0, 0, 0) (1, 1, 1)12 147 1630.84 1638.89

(1, 0, 0) (1, 1, 1)12 146 1609.60 1620.39

(0, 0, 1) (1, 1, 1)12 146 1607.82 1618.54

(1, 0, 1) (1, 1, 1)12 145 1609.28 1622.69

(0, 0, 2) (1, 1, 1)12 145 1609.34 1622.75

(1, 0, 2) (1, 1, 1)12 144 1607.72 1613.81

(1, 0, 2) (1, 1, 1)12 model has comparatively lower
AIC and SBC values (Table 3). Therefore, this model was
selected as the most suitable model or the best fit model
from amongst the six models. Considering this model, the
autoregressive, moving average and seasonal parameters
were estimated respectively (Table 4). Most of the
parameters are significant at the 1 per cent level.

TABLE 4: ESTIMATES OF PARAMETERS OF SARIMA (1, 0, 2)
(1, 1, 1)12 MODEL

Parameter Estimate Standard Error T ratio

AR1 0.998 0.0623 15.73*

MA1 0.1576 0.1318 -1.19

MA2 0.5306 0.0870 6.09*

SAR1 0.4446 0.0853 5.22*

SMA1 0.6551 0.1022 6.40*

Constant 38.44 15.60 2.464*

Note: * Significant at the 1 per cent level i.e. t-value=2.32

After estimating the parameters of this model, further
analysis was done with the selected SARIMA (1, 0, 2) (1,
1, 1)12 model to check whether the residuals of the model
are independent.

The autocorrelation and partial autocorrelation up
to 16 lags were computed. It is evident from Figure 7 that
the values of the SARIMA (1, 0, 2) (1, 1, 1)12 residuals
lie within the upper and lower confidence limits. This
shows that the selected SARIMA (1, 0, 2) (1, 1, 1)12 model
is appropriate model for the monthly tomato price
forecasting.

Model Forecasting

The selected SARIMA (1, 0, 2) (1, 1, 1)12 model was
used to forecast the monthly tomato prices from August-
2014 to July-2015 by using the observed data of the period
January-2005 to July-2014. The predicted prices were
compared with the observed prices (Table 5). The
predicted tomato prices are close to the observed prices,
except for the months of November. This result indicates
that the model provides an acceptable fit to predict the
tomato prices.

TABLE 5: TOMATO PRICE OBSERVED IN 2014-15 AND OUT-
SAMPLE PREDICTED PRICE OBTAINED FROM SARIMA (1, 0, 2)

(1, 1, 1)12 MODEL

(RS/QTL)

Date Observed Predicted

January 2016 890.00 818.68

February 2016 875.00 788.73

March 2016 920.00 841.35

April 2016 940.00 944.00

May 2016 950.00 973.96

June 2016 1050.00 990.93

July 2016 1079.00 1059.43

August 2016 1278.00 1138.57

September 2016 1001.00 1009.28

October 2016 1202.00 1114.27

November 2016 1008.00 1280.77

December 2016 937.00 837.55

Note: Lower CLa: Lower Confidence Limit of forecasts; Upper CLb:
Upper Confidence Limit of forecasts

After obtaining satisfactory forecasting results over
a short period, the selected SARIMA (1, 0, 2) (1, 1, 1)12

model was employed to forecast stream flow over a longer
period. Table 6 displays a forecast of the monthly tomato
prices in Uttarakhand from Jan 2017 to December 2017.

TABLE 6: OUT-SAMPLE FORECASTS FOR THE

SARIMA (1, 0, 2) (1, 1, 1)
12

 MODEL

(RS/QTL)

Date Predicted Lower CLa Upper CLb

January 2017 935.19 225.39 1644.99

February 2017 821.37 111.49 1531.25

March 2017 885.56 175.60 1595.52

April 2017 1013.01 302.97 1723.06

May 2017 1054.17 144.04 1564.30

June 2017 1081.65 371.44 1791.89

July 2017 1684.36 992.02 2382.40

August 2017 1590.87 895.60 2286.15

September 2017 1524.17 828.82 2219.53

October 2017 1596.49 901.06 2291.93

November 2017 1537.68 842.17 2233.20

December 2017 1104.03 408.43 1799.63

Note: Lower CLa: Lower Confidence Limit of forecasts; Upper CLb:
Upper Confidence Limit of forecasts

The accuracy of this model was calculated based
on MAPE. The outcome shows that the proposed model
can forecast the tomato prices with an accuracy of MAPE
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value 12.35. MAPE is 12.35 per cent, meaning that the
forecasts are off by about 12 per cent on an average. The
error is at an acceptable level considering the extra
ordinary factors.

Conclusions

The results obtained from this study shows that the prices
of tomatoes in Uttarakhand have not showed any specific
trend. In other words, the prices exhibit a stationary
structure. The forecasts predicted from SARIMA (1, 0,
2)(1, 1, 1)12 model which has been chosen in order to
determine the course of prices of next year does not show
any significant changes will not occur in tomato price by
the end of 2017. The stationary structure of prices can be
considered as negative regarding the sustainability of
tomato production while an increase (Lundell et. al., 2004)
in prices of input is taken into account. In fact, the
decreasing income of tomato growers may bring out the
farmer groups who are unwilling to continue to produce
tomato. It can already be stated that the tomato producers
work away from the profitability. The price forecasts put
forward that the tomato growers face with a price risk
caused by the uncertainty of the market. Many growers
who want to take advantage from increases in July focus
form of production according to this month. In term of the
sustainability of tomato production, to provide the
reasonable price which would be accepted by the growers
and to measure against risk factors of price to be taken are
required. For this purpose, considering consumers requests
under good agricultural practices, the production which
is qualified and proper to the food safety carries
importance. So, increase in consumption in the state and
also expansion towards new markets will be possible.
Lately, arriving to the awareness of this situation of the
tomato growers is thought.
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AGRO-ECONOMIC RESEARCH

DOCUMENTATION OF SUCCESS STORIES OF FOOD PROCESSING UNITS IN KARNATAKA*
MARUTHI AND VENKATA REDDY B.G

The food-processing industry in India plays a vital role in
the national economic development and has potential to
meet the local needs and export requirements. It helps in
processing agricultural products such as field crops, pulses,
horticultural crops, livestock and fisheries and converting
them to edible and other usable forms. Thus,
transformation of agriculture through creating forward and
backward linkages with industry has been emerging as an
important option to overcome the increasing challenges
of creating employment opportunities for increasing labour
force and sustaining the livelihood of households in rural
areas. Most important point in the food-processing is that
a sizeable portion of raw material processed in them being
rural based it has a very high employment potential with
significantly lower investment. Further, the food-industry
generates new demand on the farm sector for more and
different agricultural outputs, which are more suitable for
processing. On the other hand, development of these
industries would relax wage goods constraints to economic
growth by enhancing the supply of their products. In this
context, there is a need for improving the capacity of the
food-units to harness backward linkages with agriculture
and allied activities in order to efficiently convert part of
the output to value added products acceptable to the
domestic and international markets. This would generate
employment opportunities for different types of skills
through food processing, packaging, grading and
distribution.

Keeping the above aspects in consideration, the
study was carried out in the state of Karnataka.

Objectives of the Study

This study was carried out with the following objectives.

1. To bring in socioeconomic aspects of food
processing units,

2. To document success stories of food processing
units,

3. To emphasize on the problems, prospects,
challenges and concerns in the food processing
industries.

Methodology and Data Source

The study has been based on both primary and secondary
sources of information data. The primary data is collected

among a sample of different product groups of registered
industries of Karnataka state. It means that a detailed list
of industries/ units has been prepared and number of these
units/industries has been decided on the basis of total
number of industries in the selected clusters. Selection of
Belgavi, Dharwad, UttarKannada, DakishnaKannda,
Udupi, Hassan, Bangalore Rural, Bangalore Urban,
Tumakur and Ramanagar districts has been done for
detailed analysis. Again, 50 success units have been
selected. Apart from Primary data, Secondary and
published documented data has been collected from
District Industrial Centre, Federation of Karnataka
Chamber of Commerce and Industry and analyzed
accordingly. To make the study more meaningful and
policy oriented, available literature and studies have been
consulted and reviewed. It was also thought proper to
obtain information on the perceptions of entrepreneurs,
officials of financial institutions and government agencies/
departments including industry through structured
questionnaires with a view to suggest the suitable policy
measures. We have also interacted with the government
departments for an in depth understandings. Their
observations may be considered for evolving the strategies
of the revival of sick industrial units. Primary data has
been collected through interview schedule. Apart from
these field observations, open ended discussion have also
been equally considered and incorporated in the present
study. The filled in questionnaires were thoroughly
scrutinized and processed in computer for drawing out
inferences, patterns, trends and conclusions. The primary
data in tabular form has been discussed, interpreted and
analyzed while critical appreciation of pertinent literature
has been ensured in the report. The policy
recommendations are based on analysis of research
findings and critical review of pertinent literature.

Main Findings

Background of Food Processing Units

The expansion pattern of food processing industries based
on the analysis of 50 sample units reveals that 100 per cent
of industries were registered under District Industrial Centre
in sample districts together were started during the periods
2014-15. 32 per cent all categories of units were started
after 2006, followed by 26 per cent during 1992-2000, 22
per cent before 1991 and 20 per cent during 2001-05.

* Agriculture Development and Rural Training Centre (ADRTC), Institute for Social and Economic Change (ISEC), Bengaluru- 560072
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Ownership of Industries

Looking into the legal ownership status of industries,
brings out that the industries are registered under single
ownership which is remarkably higher among the all
product industries in each of the product groups of food-
Industries. However, a large proportion of industries
registered under the Shops and Establishment Act are also
observed operating as the family enterprises. In all, the
proportion of industries operating under a signal ownership
is highest at over 80 percent, followed by partnership
(12.00 %) and 8 per cent of industries are family
enterprises.

Age Profile of Entrepreneurs

Age of entrepreneurs in the food processing sector is an
important determining factor for their growth. One can
observe the pattern whether the young entrepreneurs are
entering into this sector or it is the traditional business
community themselves in this business. It is significant to
observe that most of the entrepreneurs in the food-
processing sector are middle aged (30 to 40 years). Their
share comes to 68 per cent of the total food processing
entrepreneurs. This is followed by young entrepreneurs
(below 30 years) who constitute28.00 per cent and 4 per
cent account for aged (45 years and above). It reveals the
dominance of middle aged entrepreneurs in the sector.
Industry wise analysis reveals that proportion of
entrepreneurs in the middle-age group is higher in
industries such as marine products (100 %), Manufacture
of Packed food/ consumer foods (70 %), grain mills and
fruit and vegetable manufacturers (66.66 %) and 60 per
cent in dairy products.

Educational Background of the Entrepreneurs

Assessment of the educational background of the
entrepreneurs reflects that the different groups of food
processing industries, especially small scale industries do
not require any more skill and professional education.
Expansion of this sector can be successfully carried out
by the individual having even primary education or the
secondary education. From the sample, nearly 26 per cent
entrepreneurs have education below primary level.
However, a majority i.e., 38 per cent entrepreneurs are
having secondary level of education while only 2 per cent
entrepreneurs have obtained technical/ professional level
education.

Caste Background of the Entrepreneurs

Among the different product groups of food-industries,
the domination of general caste entrepreneurs has been
noted and the highest 50 per cent is in distilling, rectifying
and blinding of spirit while in registered units, their share
reaches to the extent of 50 per cent. In same product group,
it is 66 per cent in manufacturing of fruits and vegetables,
As far as the proportionate share of different castes of
entrepreneurs in various small scale registered industries

is concerned, the study found that it was quite high at 28.00
percent in backward classes, 14.00 per cent for SC and
8.00 per cent for ST. Industry wise analysis shows that
66.66 percent of entrepreneurs were fruit and vegetable
manufacturers, 60.00 per cent were Manufacturers of dairy
products, 50.00 per cent in marine products , 44.44 per
cent in manufacture of grain mill and 30.00 per cent in
Manufacture of Packed food/ consumer foods.

Land Assets of Agro-Processing Entrepreneurs

Economic profile of food-processing entrepreneurs is
analyzed in terms of area of land assets they own. For this
purpose, entrepreneurs were categorized into three groups;
entrepreneurs with land holding between zero and 2.5 acres
(below one hectare), between 2.5 acres and 5 acres, and
entrepreneurs with land holding above 5 acres.

It is observed that 66.66 per cent of the total
entrepreneurs have land holding between zero and two
and half acres (below one hectare). The proportions of
entrepreneurs having land holding between zero and 2.5
acres varies from 40.00 percent for manufactures of dairy
Products to 72.00 percent for manufacture of grain mill
products. The proportion of entrepreneurs having land
holding between two and half and five acres of land was
22.00 per cent for the food processing industries as a whole
and it varies from 11.00 per cent in manufacture of grain
mill products industries to 50.00 percent in marine product
industries and whereas 12.00 per cent had land holding of
more than five acres. It is, revealed that majority of
entrepreneurs have small size of land holdings and this
indicates that economic profile of majority of food-
processing entrepreneurs as a whole was not so sound.

Employment in Agro-Processing Units

Food-processing industries are generally regarded as
labour intensive and are expected to employ more
labourers and create more mandays of employment.

In order to analyze the employment level in sample
food processing industrial units, they were categorized into
four groups, namely, industrial units employing 2 to 10
persons, 11 to 20 persons, 2 1 to 30 persons and above 3
I persons.

It shows that 46.00 percent of the total food-
processing units were able to generate employment for 11
- 20 persons each. Within this 100 per cent of the marine
product units, 60 percent dairy units, 46.66 percent
manufacture of fruits & vegetables, 44.44 percent in
Manufacture of grain mills and 30.00 percent were  in
Manufacture of Packed food/ consumer foods. It was also
observed that industrial units provided employment to 21-
30 persons are accounted for 24.00 percent of the total
food -processing industrial units, 18 Percent in 2-10
persons and finally, 12.00 percent of total food processing
units were generating employment for  above 31 persons.
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Reasons for Success of food Processing Units

The major reasons delineated for success of these units
were reasonable price, skilled labour and replacement for
damaged products. The extent of influence of each of these
factors is brought out in following paragraphs.

Quality Management

The quality of produce is an important factor for operation
or success of units. The proportion of this factor in food-
processing units varies from 100.00 per cent in
manufacturing of marine products to 80.00 of manufacture
of dairy products. However, this factor is in favor of`e
 Manufacture of Packed food/ consumer foods and marine
products (100.00 %), Manufacture of fruits & vegetables
(86.66%), Manufacture of grain mill products (83.33 %),
and in Manufacture of dairy products (80.00 %). Food
quality is an important food manufacturing requirement,
because food consumers are susceptible to any form of
contamination that may occur during the manufacturing
process. Many consumers also rely on manufacturing and
processing standards, particularly to know what ingredients
are present, due to dietary, nutritional requirements or
medical conditions.

Good Customer Service

Customer service proves to be one of the most important
keys to the success of the food industry 78.00 per cent of
food-processing units have reported that good customer
service is another important factor for success of food
processing units. This factor is in favor of Manufacture of
Packed food/ consumer foods and marine products (90.
%), Manufacture of fruits & vegetables and Manufacture
of dairy products (80 %) and Manufacture of grain mill
products (77.77 %).

Reasonable Prices

The reasonable price of a product is another factor for
success of food processing units. About 64.00 per cent of
the total food-processing units have reported reasonable
price of as another factor to continue the business in food
processing. This is a major reason for industries like
manufacture of packed food/ consumer foods (80.00%),
manufacture of grain mill products (66.66 %), manufacture
of dairy products and manufacture of fruits & vegetables
(60.00 %).

Replacement for Damaged Products

The replacement for damaged products is another reason
for operation or success of units. About 34.00 percent of
the total food-processing units have reported replacement
of damaged product is another factor to continue the
business in food processing. This is a major reason for
industries like Manufacture of grain mill products (66.66%),
Manufacture of Packed food/ consumer foods (34.00 %)
and Manufacture of fruits & vegetables (13.00 %).have
reported the food-processing industries.

Percent Change in Average Annual Income of Food
Processing Industries in Karnataka

. It is noticed that manufacture of fruits and vegetables
had highest income under processing (0.90 crores in 2009-
10 and 6.30 crores in 2013-14) followed by Manufacture
of dairy products (306.66 percent), Marine
products(119.23 percent ) Manufacture of Packed food/
consumer foods(83.33 percent) and Manufacture of grain
mill products (81.11 percent).

SWOT Analysis of Food Processing Industries in
Karnataka

SWOT analysis will help us to evaluate the current position
of operations to determine the management plans for the
future. It helps in determining future plans by identifying
strengths and opportunities that can be used by the
operation and pointing out weaknesses and threats that
should be managed. While not all plans will ultimately be
implemented, conducting a SWOT analysis can ensure all
current and potential positions of the business are
considered. Those who wish to conduct a SWOT analysis
should remember that there are no guidelines for
completing the analysis. Users of the final analysis should
be comfortable with the format and should understand the
results. For most effective analysis, it must be carried out
fairly and thoroughly. This will then put the management
in a position to accurately forecast and prepare for the
future to meet the firms objectives and goals.

Problems Faced by Manufacturing Enterprises

Formulation of a proper-mix of policies for the healthy
and rapid development of food-processing units must take
into consideration the various problems that inhibit their
growth. Keeping this in view, the sample processing units
were asked to identify their problems. In this section,
problems faced by sample of food-processing units in
Karnataka in particular were analyzed in detail. For this
purpose, problems faced by selected sample food-
processing units were categorized into problems relating
to raw materials, marketing problems and other problems.

Problems Relating to Raw Material

There was a problem of non-availability of raw materials,
high prices of raw materials, poor quality raw materials
and competition among units to buy new raw materials.

Non- availability Raw Materials

Non availability of raw materials is an important problem
affecting the operation of units. The proportion of this
problem affecting food-processing units varies from 54
per cent in manufacturing of grain mill products to 10 for
manufacture of packed food/consumer foods. However
this problem is severe in industries like rice mills (77.77
%), manufacture of fruits & vegetables (66.66 %), marine
products (50.00 %), and in manufacture of Packed food/
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consumer foods (10 %). This problem largely arises due
to fluctuations in agricultural production due to
unfavorable climate, plant diseases and other natural
calamities. However, many other factors can be attributable
to this problem in the case of individual commodities.
Global agro industries Kalburgi (Dhal mills), Sri
Dharameshwari Rice Industries (rice mill) and Ravi Raj
industries in Tumkur pointed out that the problem of
inadequate availability of paddy and dhal (raw material)
for rice mills and dhal processors can be attributed to
inadequate production in the state.

High Market Price of Raw materials

The prices of raw materials are a major problem faced by
food-processing units. About 44 per cent of the total food-
processing industrial units have reported high market price
of raw materials as a major difficulty in obtaining raw
materials. This is a major difficulty for industries like grain
mills (66.66%), marine products (50 %), dairy and
consumer foods (40.00 % and 20 %) in manufacturing of
fruits and vegetables.

Competition among Units to Buy Raw Materials

30 per cent of processing industrial units reported
competition among processing units to buy raw materials
as another problem relating to raw material. This problem
implies that raw material availability in the market is less
than the demand for raw material. This problem is severe
in the case of rice and pulse mills where 38.88 percent of
grain mills face this problem. 30.00 percent Manufacture
of Packed food/ consumer foods are also found to be facing
this problem. Kalburgi Dhal mills and rice mills in
Tumakur have pointed out that this problem pushes up
the price of raw material in the market and makes raw
material unavailable to small scale grain mills.

Poor Quality of Raw Materials

20 per cent of food-processing units among five food-
processing industries, grain mills, reported that poor
quality of agricultural raw material adversely affected the
quality of their products and the profitability of operation.
This problem is severe for grain mills (27.77 %). Priyanka,
Avinash dhal industries have reported that due to various
diseases affecting pulse quality is poor which reduces the
profitability of their operation. Tumakur rice mills have
reported that high moisture content in paddy, presence of
paddy with black rice and paddy without rice (empty
paddy) in the raw material (paddy) reduce the quality of
raw material (paddy), and adversely affected the quality
of their product and profitability.

Marketing Problems of Sample Food Processing Units

Marketing problems relate to competition, credit sales,
brand acceptability, mass media exposure etc.

Competition

The most important marketing problem common to all
sample food-processing industries was competition. Food-
processing units face competition from other units within
the same industry, from large-scale units, from
multinational companies and also from other units, which
produce substitutes for the processing unit's product. Table
5.2 reveals that 64.00 per cent of food-processing units as
a whole suffer from this problem. The proportion of units
facing this problem varies from 72.22 per cent in grain
mills to 40 percent in dairy products making and 66.66
per cent in fruits and vegetable processing industry.
However, table shows that this problem is serious in grain
mills (72.22 %), manufacture of packed food/ consumer
foods (60 %) and marine products 50 per cent.

Lack of Brand Goodwill

Another marketing problem which the units have reported
to be facing is the lack of brand goodwill. It implies that
their product brand have not received much public
acceptance. It reveals that 52 per cent of food processing
industries as a whole are facing this problem. This problem
has been reported by 60 per cent of manufacture of packed
food /consumer foods, 53 per cent of manufacture of fruits
and vegetables and 50 per cent of grain mills, marine
product units. The units have attributed it to inadequate
publicity through mass media. Units reported that they
are reluctant to have media exposure because of lack of
finance and high cost involved in it.

Inadequate Publicity through Mass Media

Mass media exposure is an essential ingredient for the
smooth growth of an industry. It helps entrepreneurs to
plan their activities in accordance with market trends,
introduce goods to suit consumers' tastes and get
consumers informed of their product through advertising.
It shows that 46 per cent of food-processing units as a
whole have reported inadequate publicity through mass
media as a marketing problem. This problem is faced by
60 per cent of Manufacture of Packed food/ consumer
foodsZ, 46.66 percent Manufacture of fruits & vegetables,
44.44 per cent of Manufacture of grain mill products and
40 per cent of milk processing units.

Dependence on Middleman for Marketing the
Processed Product

Middleman is the one who carries all the activities involved
in selling goods and services to those who buy for resale
or business use. It shows that 100 per cent of marine
products, 55 per cent of grain manufacturers, 46.66 per
cent of manufacture of fruits & vegetables and 40 per cent
of manufacture of dairy and consumer goods units have
reported that they depend on marketing of their produce
through middleman.
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Other Problems

Irregular Supply of Power

About 44 per cent of the total food-processing units have
reported that irregular supply of power affects their
operation. Food-processing units, which are located in
remote areas, face this problem seriously. 55.55 per cent
of the grain mills, 50.00 per cent of marine products, 40.00
per cent of bakery and dairy product units and 33.333 per
cent of manufacture of fruits and vegetable industries
reported. Lack of regular supply of power adversely affects
the existing capacity utilization resulting in low level of
production on the one hand and an increase in cost of
production on the other.

Lack of Labour

32 per cent of the food-processing units in five industries,
namely, fruits and vegetable manufacturers and consumer
foods (40.00 %), grain mills (33.33 %), and dairy products
20.00 percent. have reported that lack of labour affected
their operation Abhinandhan Food Processors in Belgaum.
Deepak cashew industries (Udupi district) has attributed
lack of labour due to migration of labour from rural to
urban or semi urban areas for work in shops, particularly
in textile shops, in transportation service sectors drivers
or conductors in private buses, or to work in other private
establishments in the urban or semi urban areas.

 Multiplicity of  Laws and Procedures

About1 3 per cent of the food-processing units as a whole
have reported difficulty in the operation of units due to
multiplicity of laws, procedures and periodical interference
of bureaucracy in the name OF inspection. This problem
is faced by grain mills (44.44 %), Manufacture of Packed
food and manufacture of dairy Products (20 %) and 13.33
per cent in fruits and vegetable manufacturers has reported.
Global agro industries and Avinash dhal industries (Dhal
industries) have reported that Government of India has
banned the export of dhal to other countries like US,
Singapore etc. and many are getting low subsidies in their
state as compared to neighboring states like Maharashtra
and others. This requires action on the part of the
government in simplifying laws and procedures in favor
of food-processing industries to speed up their growth.

Conclusions

From the analysis of socio-economic characteristics of
entrepreneurs, it can be concluded that that ownership of
units in this sector is characterized by the dominance of
sole proprietorship form of organization indicating as one
man show in the management of units and by partnership
among family members. In view of this, it can be concluded
that there is a tendency in this sector to confine ownership
of the units to the family only.

Further, from the point of education, young educated
youth are not much attracted to food-processing sector as

new entrepreneurs. This is a matter of concern. This sector
was found to be dominated by middle aged entrepreneurs
and this collaborates with the above that -then as family
business.

Assessing into the educational background of the
entrepreneurs, it reflects that the different groups of food
processing Industries especially small scale industries do
not require any more skill and professional education.
Expansion of this sector can be successfully carried out
by the individual having even primary education or the
secondary education. From the analysis of employment,
the food-processing unit is able to generate employment
for 11 - 20 persons.

Quality of product and timely by delivery of the
product to customers are the key factor to successfully
run any food industry. Short supply of raw materials, poor
quality of raw materials and poorly developed marketing
facilities, lacking power for running the units, shortage of
skilled labour is the important problems that comes in the
way of development of this sector.

Policy Recommendations

Based on the finding presented on different issues, the
study makes the following recommendations important for
policy action.

Fruits and Vegetable Processing Industries

As Indian economy is based on agriculture, there is a need
to develop proper supply chain models which may play
an important role in increasing the shelf life and in turn
reduce the losses and wastages in fruits and vegetables,
increase farmer income, generate employments
opportunities for the local people, and improve the
livelihood of the farmers which leads to the development
of Indian economy as a whole.

Most of the processing industries reported that non-
availability of suitable varieties of raw materials for
processing was one of the major constraints. Thus, there
is a need to address this issue by the agricultural
universities and R & D institutions.

The State Government should consider, on priority
basis, providing road links for agro- industries clusters
and agro-processing units through the Marketing
Development Fund (MDF) or other Schemes/Programmes.

Agro-processing and agro-business, being emerging
areas with a vast growth potential, are facing a shortage
of skilled manpower. The State Government should
encourage Universities in the State to commence courses
in food processing, packaging and agri- marketing.

Manufacture of Grain Mill Products and Manufacture
of Packed Food/Consumer Foods

The State Government should ensure regularity in
supply of power to industries. Introduction of a scheme
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for entrepreneurship training and apprenticeship for ITI
diploma holders seems too necessary for improving
capacity building for that young generation who are willing
to start units with skilled laborers.

Product specific industrial clusters should be
promoted through providing various infrastructural
facilities and developing market linkages.

Manufacture of Dairy Products

Training programmes on hygienic milk production,
processing, packaging, and marketing should be organized.

Establishment of a few state-of-the-art labs, with
appropriate accreditation to estimate contaminants, in
different parts of the country would help the industry to
ensure quality of dairy products of international standard.

Manufacture Marine Products

MPEDA can develop a department for providing marketing
information to the fish processing units. This will help the
industry to be updated with International scenario.

There is a need for market research studies to explore
domestic and international markets for processed products.
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COMMODITY REVIEWS

Foodgrains

During the month of May, 2017 the  Wholesale Price In-
dex  (Base 2004-05=100) of  pulses decreased by 2.57%,

cereals decreased by 0.90% & foodgrains decreased by
1.23% 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 during

(%) Month of Month of A year

May, 2016 April,  2017 ago A month A Year

1 2 3 4 5 6 7

Paddy 1.793 147.9 147.6 139.1 0.2 6.33

Wheat 1.116 137.5 141.0 134.5 -2.48 2.23

Jowar 0.096 130.6 131.6 118.7 -0.76 10.03

Bajra 0.115 153.5 153.8 162.6 -0.20 -5.60

Maize 0.217 134.2 135.5 135.2 -0.96 -0.74

Barley 0.017 137.7 144.5 148.7 -4.71 -7.40

Ragi 0.019 245.0 252.8 177.0 -3.09 38.42

Cereals 3.373 143.2 144.5 137.5 -0.90 4.15

Pulses 0.717 151.8 155.8 189.1 -2.57 -19.73

Foodgrains 4.09 144.8 146.6 147.0 -1.23 -1.50

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 May, 2017.

Commodity Main Trend Rising Falling Mixed Steady

Rice Steady Jharkhand Haryana Karnataka A.P.

West Bengal U.P. Gujarat

Kerala

Wheat Falling M.P. Gujarat Rajasthan Punjab

Karnataka U.P.

Maharashtra

Jowar Falling Gujarat Maharashtra

Rajasthan

Bajra Rising & Falling Gujarat Maharashtra Karnataka

Haryana Rajasthan

Maize Mixed& Steady Karnataka Gujarat Rajasthan M.P.

U.P. Punjab
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Procurement of Rice

2.79 million tonnes of Rice (including paddy converted
into rice)  was procured during May 2017 as against 0.79
million tonnes of rice(including paddy converted into
rice)procured during May 2016.The total procurement

of rice in the current marketing season i.e 2016-2017, up
to 30.05.2017 stood at 37.36 million tonnes, as against
33.04 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 30.05.2017 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 3541 9.48 4200 12.71 4326 12.65 3591 11.17

Chhatisgarh 4662 12.48 3442 10.42 3442 10.06 3423 10.64

Haryana 3583 9.59 2861 8.66 2861 8.36 2015 6.27

Maharashtra 257 0.68 161 0.49 230 0.67 199 0.62

Punjab 11052 29.58 9350 28.29 9350 27.33 7786 24.21

Tamil Nadu 141 0.38 1053 3.19 1191 3.48 1049 3.26

Uttar Pradesh 2354 6.29 2910 8.81 2910 8.50 1698 5.28

Uttarakhand 706 1.89 597 1.80 598 1.75 465 1.45

Others 11073 29.63 8471 25.63 9301 27.19 11936 37.11

Total 37369 100.00 33045 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 May, 2017 is 29.69 million

tonnes against a total of 22.90 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 30.05.2017) 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 7411 24.96 6728 29.38 6722 29.32 6778 24.13

Madhya Pradesh 6724 22.65 3990 17.42 3990 17.40 7309 26.02

Punjab 11684 39.35 10629 46.41 10645 46.42 10344 36.83

Rajasthan 1122 3.78 747 3.26 762 3.32 1300 4.63

Uttar Pradesh 2733 9.20 797 3.48 802 3.50 2267 8.07

Others 17 0.06 11 0.05 9 0.04 90 0.32

Total 29691 100.00 22902 100.00 22930 100.00 28088 100.00

Source : Department of Food & Public Distribution.
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Commercial Crops

Oil Seeds : The Wholesale Price Index (WPI) of nine
major oilseeds as a group stood at 127.4 in May, 2017
showing a decrease of 1.9% over the previous month and
a decrease of 10.2% over the last year. WPI of niger seed
increased by 1.5%, safflower (kardi seed) by 1.4% and
rape & mustard seed by 0.1% over the previous month.
The WPI of cotton seed decreased by 4.1% soyabean by
2.7%, groundnut seed by 2.6%, copra (coconut) by 1.9%,
sunflower by 1.5% and gingelly seed by 0.1% over the
previous month.

Manufacture of Vegetable and Animal Oils and Fats:
The WPI of manufacture of vegetable and animal oils and
fats as a group stood at 106.7 in May, 2017 showing a
decrease of 0.5% over the previous month and an increase
of 2.1% over the year. The WPI of mustard & rapeseed
oil increased by 0.3%, soybean oil by 0.2%, and copra oil
by 0.1% over the previous month. The WPI of groundnut
oil decreased by 1.3%, sunflower oil by 0.8% and cotton
seed oil by 0.3% over the previous month.

Fruits & Vegetable: The WPI of fruits & vegetable as a
group stood at 129.0 in may, 2017 showing a decrease of

1.4% and 10.8% over the previous month and year
respectively.

Potato: The WPI of potato stood at 108 in May, 2017
showing an increase of 8.5% over the previous month and
a decrease of 44.4% over the year.

Onion: The WPI of onion stood at 102.3 in May, 2017
showing a decrease of 5.2% and 12.9% over the previous
month and year respectively.

Condiments & Spices: The WPI of condiments & spices
(group) stood at 121.4 in May, 2017 showing a decrease
of 4.1% and 14.5% over the previous month and year
respectively. The WPI of chillies (dry) decreased by 6.3%,
black pepper by 4.3% and turmeric by 2.8% over the
previous month.

Raw Cotton: The WPI of raw cotton stood at 109.4 in
May, 2017 showing a decrease of 1.9% over the previous
month and an increase of 17% over the year.

Raw Jute: The WPI of raw jute stood at 163.5 in May,
2017 showing a decrease of 3.2% and 29.4% over the
previous month and year respectively.

WHOLESALE PRICE INDEX OF COMMERCIAL CROPS

(BaseYear: 2011-2012=100)

Commodity Latest Month Year % Variation Over

May, 2017 April, 2017 May, 2016 Month Year

OIL SEEDS 127.4 129.9 141.9 -1.9 -10.2

Groundnut Seed 136.2 139.8 143.4 -2.6 -5.0

Rape & Mustard Seed 130.7 130.6 147.4 0.1 -11.3

Cotton Seed 148.1 154.5 156.8 -4.1 -5.5

Copra (Coconut) 132.1 134.6 102.3 -1.9 29.1

Gingelly Seed (Sesamum) 116.3 116.4 119.6 -0.1 -2.8

Niger Seed 204.7 201.6 215.9 1.5 -5.2

Safflower (Kardi Seed) 127.8 126.0 115.5 1.4 10.6

Sunflower 102.6 104.2 114.3 -1.5 -10.2

Soyabean 123.4 126.8 162.4 -2.7 -24.0

MANUFACTURE of VEG

AND ANIMAL OILS & FATS 106.7 107.2 104.5 -0.5 2.1

Groundnut Oil 117.4 119.0 121.3 -1.3 -3.2

Cotton Seed Oil 98.0 98.3 96.1 -0.3 2.0

Mustard & Rapeseed Oil 118.5 118.1 120.4 0.3 -1.6

Soyabean Oil 103.2 103.0 102.0 0.2 1.2

Copra Oil 142.7 142.6 126.9 0.1 12.5

Sunflower Oil 101.7 102.5 104.7 -0.8 -2.9

FRUITS & VEGETABLES 129.0 130.8 144.6 -1.4 -10.8
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Potato 108.0 99.5 194.1 8.5 -44.4

Onion 102.3 107.9 117.4 -5.2 -12.9

CONDIMENTS & SPICES 121.4 126.6 142.0 -4.1 -14.5

Black Pepper 163.9 171.2 195.5 -4.3 -16.2

Chillies(Dry) 101.8 108.6 146.5 -6.3 -30.5

Turmeric 107.0 110.1 121.8 -2.8 -12.2

 Raw Cotton 109.4 111.5 93.5 -1.9 17.0

Raw Jute 163.5 168.9 231.5 -3.2 -29.4

Wholesale Prices Index of Commercial Crops—Contd.

(Base Year: 2011-2012=100)

Commodity Latest Month Year % Variation Over

May, 2017 April, 2017 May, 2016 Month Year
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Prices
2. WHOLESALE PRICES OF CERTAIN AGRICULTURAL COMMODITIES AND ANIMAL HUSBANDRY PRODUCTS

AT SELECTED CENTRES IN INDIA

Commodity Variety Unit State Centre May-17 Apr-17 May-16

Wheat PBW 343 Quintal Punjab Amritsar 1625 1625 1600

Wheat Dara Quintal Uttar Pradesh Chandausi 1625 1625 1535

Wheat Lokvan Quintal Madhya Pradesh Bhopal 1602 1621 1680

Jowar - Quintal Maharashtra Mumbai 2100 2200 2300

Gram No III Quintal Madhya Pradesh Sehore 5350 5371 5810

Maize Yellow Quintal Uttar Pradesh Kanpur 1340 1350 1415

Gram Split - Quintal Bihar Patna 7000 7000 5950

Gram Split - Quintal Maharashtra Mumbai 7500 7600 7600

Arhar Split - Quintal Bihar Patna 7500 7500 14270

Arhar Split - Quintal Maharashtra Mumbai 5700 6200 11550

Arhar Split - Quintal NCT of Delhi Delhi 5725 6100 12900

Arhar Split Sort II Quintal Tamil Nadu Chennai 5600 6400 12700

Gur - Quintal Maharashtra Mumbai 3900 4000 3700

Gur Sort II Quintal Tamil Nadu Coimbatore 4200 4200 3800

Gur Balti Quintal Uttar Pradesh Hapur 3150 2850 2840

Mustard Seed Black (S) Quintal Uttar Pradesh Kanpur 3425 3400 4150

Mustard Seed Black Quintal West Bengal Raniganj 4300 4300 4600

Mustard Seed - Quintal West Bengal Kolkata 3900 4200 4525

Linseed Bada Dana Quintal Uttar Pradesh Kanpur 4850 5250 4850

Linseed Small Quintal Uttar Pradesh Varanasi 4730 4620 4425

Cotton Seed Mixed Quintal Tamil Nadu Virudhunagar 2100 2100 2300

Cotton Seed MCU 5 Quintal Tamil Nadu Coimbatore 2750 2750 2500

Castor Seed - Quintal Telangana Hyderabad 4150 4200 3375

Sesamum Seed White Quintal Uttar Pradesh Varanasi 6270 6500 11800

Copra FAQ Quintal Kerala Alleppey 9000 8750 5200

Groundnut Pods Quintal Tamil Nadu Coimbatore 5000 5000 5500

Groundnut - Quintal Maharashtra Mumbai 5800 6600 6400

Mustard Oil - 15 Kg. Uttar Pradesh Kanpur 1330 1335 1481

Mustard Oil Ordinary 15 Kg. West Bengal Kolkata 1400 1430 1610

Groundnut Oil - 15 Kg. Maharashtra Mumbai 1550 1550 1650

Groundnut Oil Ordinary 15 Kg. Tamil Nadu Chennai 1950 1875 1995

Linseed Oil - 15 Kg. Uttar Pradesh Kanpur 1315 1335 1489

Castor Oil - 15 Kg. Telangana Hyderabad 1425 1455 1065

Sesamum Oil - 15 Kg. NCT of Delhi Delhi 1520 1525 1455

Sesamum Oil Ordinary 15 Kg. Tamil Nadu Chennai 2415 2550 2010

Coconut Oil - 15 Kg. Kerala Cochin 1935 1905 1140

Mustard Cake - Quintal Uttar Pradesh Kanpur 1830 1775 2150

Groundnut Cake - Quintal Telangana Hyderabad 2786 2929 3500

Cotton/Kapas NH 44 Quintal Andhra Pradesh Nandyal 5000 5400 4750

Cotton/Kapas LRA Quintal Tamil Nadu Virudhunagar 4300 4300 4400

Jute Raw TD 5 Quintal West Bengal Kolkata 3450 3600 5880

Jute Raw W 5 Quintal West Bengal Kolkata 3500 3650 5820

Oranges - 100 No NCT of Delhi Delhi 583 583 600

Oranges Big 100 No Tamil Nadu Chennai 500 500 750

Banana - 100 No. NCT of Delhi Delhi 350 350 292
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Banana Medium 100 No. Tamil Nadu Kodaikkanal 615 605 498

Cashewnuts Raw Quintal Maharashtra Mumbai 95000 80000 80000

Almonds - Quintal Maharashtra Mumbai 70000 70000 52000

Walnuts - Quintal Maharashtra Mumbai 95000 95000 55000

Kishmish - Quintal Maharashtra Mumbai 11000 11000 11000

Peas Green - Quintal Maharashtra Mumbai 3200 3400 6300

Tomato Ripe Quintal Uttar Pradesh Kanpur 610 600 875

Ladyfinger - Quintal Tamil Nadu Chennai 1800 2000 3000

Cauliflower - 100 No. Tamil Nadu Chennai 1700 2000 1800

Potato Red Quintal Bihar Patna 750 800 1200

Potato Desi Quintal West Bengal Kolkata 780 650 1580

Potato Sort I Quintal Tamil Nadu Mettuppalayam 2827 2100 2800

Onion Pole Quintal Maharashtra Nashik 400 400 600

Turmeric Nadan Quintal Kerala Cochin 14000 15000 16000

Turmeric Salam Quintal Tamil Nadu Chennai 7800 8800 8800

Chillies - Quintal Bihar Patna 11500 11500 9900

Black Pepper Nadan Quintal Kerala Kozhikode 47000 48000 68000

Ginger Dry Quintal Kerala Cochin 11000 12000 16000

Cardamom Major Quintal NCT of Delhi Delhi 124000 127500 130500

Cardamom Small Quintal West Bengal Kolkata 110000 120000 NT

Milk Buffalo 100 Liters West Bengal Kolkata 3800 3800 3600

Ghee Deshi Deshi No 1 Quintal NCT of Delhi Delhi 40020 37019 35685

Ghee Deshi - Quintal Maharashtra Mumbai 50000 50000 46000

Ghee Deshi Desi Quintal Uttar Pradesh Kanpur 37750 37750 36500

Fish Rohu Quintal NCT of Delhi Delhi 13000 14500 12000

Fish Pomphrets Quintal Tamil Nadu Chennai 34500 34000 35000

Eggs Madras 1000 No. West Bengal Kolkata 4150 3330 4500

Tea - Quintal Bihar Patna 21250 21250 21150

Tea Atti Kunna Quintal Tamil Nadu Coimbatore 36000 36000 33000

Coffee Plant-A Quintal Tamil Nadu Coimbatore 35000 35000 28500

Coffee Rubusta Quintal Tamil Nadu Coimbatore 30000 29000 14500

Tobacco Kampila Quintal Uttar Pradesh Farukhabad 4250 4300 4420

Tobacco Raisa Quintal Uttar Pradesh Farukhabad 3300 3350 3350

Tobacco Bidi Tobacco Quintal West Bengal Kolkata 13200 13300 12000

Rubber - Quintal Kerala Kottayam 12200 12500 10600

Arecanut Pheton Quintal Tamil Nadu Chennai 32700 32700 32500

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

AT SELECTED CENTRES IN INDIA—CONTD..

Commodity Variety Unit State Centre May-17 Apr-17 May-16
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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. Apr May

1 2 3 4 5 6 7 8 9 10

CARDAMOM Guatmala Bold Green U.K. - Dollar/MT 9000.00 9000.00 17500.00 17500.00 17500.00
Rs./Qtl 61335.00 60219.00 113382.50 112105.00 112927.50

CASHEW Spot U.K. 320s U.K. - Dollar/MT 10612.51 10691.56 11205.67 11662.24 11816.40
Rs./Qtl 72324.26 71537.23 72601.54 74708.31 76251.23

CASTOR OIL Any Origin ex tank Rotterdam Netherlands - Dollar/MT 1453.70 1498.40 1883.90 1859.00 1834.80
Rs./Qtl 9906.97 10025.79 12205.79 11908.75 11839.96

CHILLIES Birds eye 2005 crop Africa - Dollar/MT 4100.00 4100.00 7500.00 7500.00 7500.00
Rs./Qtl 27941.50 27433.10 48592.50 48045.00 48397.50

CLOVES Singapore Madagascar - Dollar/MT 7500.00 8400.00 8800.00 8800.00 8750.00
Rs./Qtl 51112.50 56204.40 57015.20 56372.80 56463.75

COCONUT OIL Crude Phillipine/Indonesia, Netherlands - Dollar/MT 1840.00 1590.00 1610.00 1600.00 2100.00
Rs./Qtl 12539.60 10638.69 10431.19 10249.60 13551.30

COPRA Phillipines cif Rotterdam Phillipine - Dollar/MT 905.00 838.00 800.00 831.50 840.00
Rs./Qtl 6167.58 5607.06 5183.20 5326.59 5420.52

CORRIANDER India - Dollar/MT 1650.00 1650.00 1650.00 1650.00 1650.00
Rs./Qtl 11244.75 11040.15 10690.35 10569.90 10647.45

CUMMIN SEED India - Dollar/MT 2500.00 2500.00 2900.00 3500.00 3500.00
Rs./Qtl 17037.50 16727.50 18789.10 22421.00 22585.50

MAIZE U.S.A. Chicago C/56 lbs 366.25 371.00 358.50 359.00 371.25
Rs./Qtl 980.93 975.57 912.83 903.80 941.50

OATS CANADA Winnipeg Dollar/MT 336.74 332.74 311.98 304.24 323.14
Rs./Qtl 2294.88 2226.36 2021.32 1948.96 2085.22

PALM KERNAL OIL Crude Malaysia/Indonesia, Netherlands     - Dollar/MT 1820.00 1330.00 1190.00 1080.00 1200.00
cif Rotterdam Rs./Qtl 12403.30 8899.03 7710.01 6918.48 7743.60

PALM OIL Crude Malaysian/Sumatra, Netherlands     - Dollar/MT 822.50 760.00 705.00 710.00 760.00
cif Rotterdam Rs./Qtl 5605.34 5085.16 4567.70 4548.26 4904.28

PEPPER (Black) Sarawak  Black lable Malaysia     - Dollar/MT 7900.00 7700.00 7700.00 7700.00 7200.00
Rs./Qtl 53838.50 51520.70 49888.30 49326.20 46461.60

RAPESEED Canola CANADA Winnipeg Can Dollar/MT 522.40 518.30 493.80 530.40 523.70
Rs./Qtl 2719.61 2634.52 2399.87 2493.41 2510.09

UK delivered rapeseed, U.K.     - Pound/MT 330.00 334.00 336.00 328.00 290.00
delivered Erith(buyer) Rs./Qtl 2832.72 2783.22 2716.56 2709.28 2394.82

RAPESEED OIL Refined bleached and deodorised U.K.     - Pound/MT 827.00 765.00 763.00 738.00 742.00
ex-tanks,broker price Rs./Qtl 7098.97 6374.75 6168.86 6095.88 6127.44

SOYABEAN MEAL UK produced 49% oil & protein U.K.     - Pound/MT 325.00 329.00 310.00 310.00 271.00
('hi-pro') ex-mill seaforth UK bulk Rs./Qtl 2789.80 2741.56 2506.35 2560.60 2237.92

SOYABEAN OIL U.S.A.     - C/lbs 34.87 32.72 32.21 31.91 32.28
Rs./Qtl 5237.56 4825.21 4599.50 4505.32 4590.99

Refined bleached and deodorised U.K.     - Pound/MT 807.00 709.00 750.00 682.00 680.00
 ex-tanks,broker price Rs./Qtl 6927.29 5908.10 6063.75 5633.32 5615.44

SOYABEANS U.S.A.     - C/60 lbs 1055.25 1022.75 969.00 945.75 948.25
Rs./Qtl 2639.29 2511.46 2304.08 2223.46 2245.69

US NO.2 yellow Netherlands Chicago Dollar/MT 425.60 425.60 - 386.20 387.10
Rs./Qtl 2900.46 2840.88 - 2474.00 2497.96

SUNFLOWER Refined bleached and deodorised U.K.     - Pound/MT 796.00 786.00 791.00 766.00 760.00
SEED OIL ex-tanks,broker price Rs./Qtl 6832.86 6549.74 6395.24 6327.16 6276.08

Wheat U.S.A. Chicago C/60 lbs 424.50 441.25 425.50 407.75 432.50
Rs./Qtl 1061.72 1083.53 1011.75 958.62 1024.27

Foreign Exchange Rates

Currency JAN FEB MAR APR MAY

CanDollar 52.06 50.83 48.6 47.01 47.93

UKPound 85.84 83.33 80.85 82.6 82.58

USDollar 68.15 66.91 64.79 64.06 64.53
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4. SOWING AND HARVESTING OPERATIONS NORMALLY IN PROGRESS DURING AUGUST, 2017

State Sowing Harvesting

(1) (2) (3)

Andhra Pradesh Winter Rice, Jowar (K), Bajra Maize (K), Ragi (K), Autumn rice, Small Millets (K),
Small Millets (K), Urad (K), Tur (K),  Mung (K), Mung (K), Other Kharif Pulses,
Other Kharif Pulses, Ginger, Chillies (Dry), Groundnut, Sesamum
Castor seed, Cotton, Mesta, Sweet Potato, Nigerseed

Assam -- Autumn Rice, Maize, Jutem Mesta

Bihar Winter Rice, Jowar (K) Bajra,  Small Millets (K), Jute, Mesta
Tur (K), Groundnut, Castor seed

Gujarat Winter Rice, Chillies (Dry), Tobacco, Castor seed, —
Sesamum,  Cotton

Himachal Pradesh Bajra Sesamum
Jammu & Kashmir Small Millets  (K), Maize, Small Millets  (K), (early)

Sannhemp

Karnataka Autumn Rice, Winter Rice, Bajra, Ragi, Small Maize(K), Urad(K), Mung(K),
Millets (K), Urad (K), Mung (K), Other Kharif Pulses, Summer Potato (Hills), Tobacco
Potato (Plains), Chillies (Dry), Tobacco, Castorseed, Sesamum , Sweet Potato, Sannhemp,
Groundnut, Cotton, Sweet Potato, Nigerseed Onion, (1st Crop)

Kerala Winter Rice, Tur(K), Other Kharif Pulses, (Kulthi) Autumn Rice, Ragi, Small Millets (K)
Sesamum(2nd crop), Cotton, Tapioca (3rd Crop) Tur(K), Urad(K), Mung(K), Other

Kharif Pulses, Lemon Grass,
Tapioca (1st Crop)

Madhya Pradesh Autumn Rice, Jowar (K), Bajra, Small Maize
Millets (K), Urad (K), Mung (K), Other Kharif Pulses,
Summer Potato, Ginger, Chillies (Dry), Tobacco,
Castor Seed, Sesamum, Sweet Potato, Nigerseed.

Maharashtra Tobacco, Castor Seed, Cotton, Maize (K)
Manipur Sweet Potato Autumn Rice, Maize, Jute
Orissa Winter Rice, Summer Potato (Plains), Chillies (Dry), Chillies (Dry.), Jute

Punjab and Haryana Autumn Rice, Bajra, Ragi, Castor Seed Small Millets, (K), Winter Potato
(Hills).

Rajasthan Autumn Rice, Jowar (K), Small Millets (K), Urad (K), __
Mung (K), Other Kharif Pulses, Winter Potato (PLains),
Chillies (Dry), Tobacco (2nd Crop), Groundnut,
  Castor Seed, Sesamum, Sannhemp.

Tamil Nadu Autumn Rice, Jowar (K), Bajra, Ragi, Small Millets (K), Summer Potato, Sugarcane,
Tur (K), Mung (K), Sugarcane, Chillies (Dry), (Early) Chillies (Dry), Cotton (Early),
Groundnut (Late), Cotton, Sannhemp, Tapioca Sannhemp, Onion

Tripura Winter Rice Autumn Rice., Sesamum, Jute
Uttar Pradesh Winter Rice, Bajra, Chillies (Dry), Sesamum, Sweet Maize, Chillies (Dry), Jute

Patoto, Turmeric, Tapioca (1st Crop)

West Bengal Winter Rice, Tur (K), Ginger, Chillies (Dry), Autumn Rice, Maize, Chillies (Dry),
Sesamum (Early) Jute

Delhi Tur (K), __

Andaman & Nicobar -- Autumn Rice
Islands

(K)—Kharif. (R)— Rabi
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