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SUMMARY

1. Current Situation in India

The target areas of this survey are the states of Punjab, Madhya Pradesh and Guijarat in the Republic of
India, where the agriculture sector has been the major economic sector. Of these, Punjab and Gujarat have
many large-scale farms as potential users of potato harvesters. The survey team carried out market research,
performance testing and demonstrations (only in Punjab).

India depends heavily on rice and wheat as its major crops, and crop diversification is urgently needed. The
Punjab Agricultural Policy, which is in accordance with the 12th Five-Year Plan of the central government (as
regards agricultural policy), proposes diversification of agricultural products and increase in value-added
vegetables (including potatoes) and fruits.

Promotion of crop diversification requires a shift away from reliance on conventional agricultural
equipment and labor-intensive cultivation methods along with the expansion of farmland areas and irrigation
facilities. In recent years, the issues of agricultural wage increases and labor shortage have become serious,
and the time is now ripe for promotion of farm mechanization and a switch to a new cultivation method. In
fact, in anticipation of farm mechanization in India, several Japanese companies including SMEs have already
decided to invest in India. The potato harvester in this survey is a more expensive product for farmers than a
large tractor, but there is also a possibility it will be covered under the state government subsidy scheme, and
the conditions for investment decisions are falling into place.

Trends of potato production in Punjab

(million ton) (ton/ha)
2.5 30
2.0 25

- 20
1.5

- 15
1.0

- 10
0.5 s
0.0 -0

2005 2006 2007 2008 2009 2010 2011 2012 2013
mmm Production (left) —e=Yield (right)

(Source) Punjab State Government HP



2. Possible Application of the Products and Technologies, and Prospects for Future Business
Development

The proposed potato harvester (TPH179) was developed at the request of Calbee, Inc., based on the
Hokkaido model. It is a self-propelled compact model designed for small fields on the main island of Japan.

Picture: Current status of potato harvesting (left and center) and the potato harvester developed by
Toyo Agricultural Machinery Manufacturing Co., Ltd. (“Toyo”) (right)

e

The current status of potato harvesting in India consists of digging with a tractor-mounted digger and
manual collection by a large number of workers. Securing a large number of workers has become increasingly
difficult. Since the length of a tractor-mounted digger is more than 10 m, the mobility is poor in small-scale
fields with many ridges. This results in potato waste and damage (low yield rates). In contrast, the Toyo potato
harvester has high mobility and high yield rates, and is suitable for use in mixed cultivation with rice and
vegetables in northern India.

The domestic sales performance of the Toyo product is expected to remain strong for the time being,
However, due to the decline in the number of farmers induced by the TPP regime, the sales volume will
presumably decrease while pressure on profits increases. On the other hand, there is a market potential of
1,000 harvesters (cumulative) in Punjab, India, alone In addition, Gujarat, producing the same volume of
potatoes as Punjab, has many large-scale agricultural corporations and is believed to be a leading potato
market along with Punjab.

Toyo was founded in the subprefecture of Tokachi, Hokkaido in 1909, and its history is tied to that of land
and agricultural development on the island. A variety of networks has developed in the Tokachi district, which
is the biggest food supply base in Japan. Toyo has contributed to the development of agricultural technology,
improvement of the productivity and the quality of crops, and the efficiency of agriculture through its
development, manufacture and sales of agricultural machinery. By implementing the ODA projects and
overseas business expansion examined in this survey, Toyo can be a model case for companies based in
Tokachi, and there is anticipated to be a positive impact on the local economy.
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3. The Result of the Survey on Products and Technologies for Possible Utilization

In order to verify the applicability and the marketability of the products and technologies, the survey team
brought the potato harvester (TPH179) from Japan to India and conducted performance tests and
demonstrations with it. They also implemented a working precision test and work efficiency test of the potato
harvester. The performance evaluation is as follows. Toyo determined that the machine has no issues in use for
potato harvesting in India except for a small improvement for developing a local model.

*  Due to the sandy soil, the work was done without contaminants such as clods.

*  The quality of the potatoes was good as there were no strangely-shaped or rotted potatoes.

* On average, 4.3% of the potatoes had damage of more than 10 mm (the standard of the type approval
examination is no more than 5%).

«  For potato skin peels, 12% of the potatoes on average had skin peels of less than 1 cm?. This is probably
due to the scuff of sandy soil, but the skin peels did not reach to the inner skin and were considered to be
no problem.

Comparison of the conventional harvesting method and the Toyo harvester in respect of the harvesting
volume etc. revealed that the Toyo harvester offered a higher yield rate and lower labor cost. Therefore,
farmers could expect to recover their investment within a few years. In addition, the demonstration carried out
along with the performance test left participants with a favorable impression. Most of the farmers indicated
that they could purchase the harvester if the investment recovery period is only a few years.

Therefore, introduction of the harvester and dissemination of the new farming method conducive to
mechanization may be expected to further improve productivity and added value., The harvester will also
benefit the farmers in the income aspect. In the past, in Japan, farm mechanization and cultivation technology
development were achieved by integrating farmers, potato processing companies and agricultural cooperatives
during the period of demand expansion from the segment of dinner-table potatoes to that of processing-use
potatoes for products such as potato chips and French fries. India is in a similar phase. In addition, through the
performance test and demonstration, it was confirmed that the local model should improve the harvesting
speed and harvest efficiency, be adapted to a two-stage (digger and pickup) process, have a higher tank and
bunker capacity, and introduce a tractor-driven type (not just self-propelled type).

4. Proposal for the Formulation of ODA Projects
Through the performance tests and demonstrations, Toyo received feedback from the local government,
potato farmers and agricultural machinery manufacturers to the effect that it should develop a local model

tailored to Indian conditions. Toyo intends to develop a harvester with Indian specifications in collaboration
with the Indian partner.
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Also, the cultivation and harvesting system for mechanization can be considered to increase the yields and

values of potatoes. Therefore, we propose the following Verification Survey with the Private Sector for

Disseminating Japanese Technologies. For the project site, the team has selected the Potato Center of

Excellence (COE) in the Jalandhar district under the umbrella of the Department of Horticulture in the Punjab

State Government.

Outline of Verification Survey with the Private Sector for Disseminating Japanese Technologies

Project Summary

Introduction of the cultivation system
and harvester conducive to farm
mechanization will improve
production efficiency (and
value-added), increase production
volume, and increase and stabilize the

income of farmers.

At the model farm in the COE under
the Department of Horticulture, the
cultivation system conducive to farm
mechanization will be fully
understood and the conditions for
dissemination of harvester will be
prepared.

1 | Improvement of harvesting
efficiency, yield and potato
quality by introducing the
harvester

Benchmark
Overall Goal
» Throughout the project, knowledge about the cultivation system
and the harvester conducive to farm mechanization will be
disseminated at the test farm of the Department of Horticulture (or
surrounding test farms), and the production efficiency will be

improved.

+ Farmer profit and income will increase through the qualitative
improvement resulting from introduction of the cultivation system
conducive to farm mechanization.

Project Goal
By the end of the project, the cultivation system conducive to farm
mechanization will be fully understood at the model farm in the
COE, and the project officers or counterpart will properly manage
the harvester and train farmers to operate it.

Outcome
By the end of the project, the COE project officers will operate the
harvester and the damage rate of potato will be reduced so that it
meets the standard.

By the end of the project, the harvestable area per hour in
operation by the COE project officers will exceed the standard set
by the Department of Horticulture.

By the end of the project, the harvest loss per hour in operation by
the COE project officers will fall below the standard.

By the end of the project, the COE project officers will be able to

demonstrate and provide instruction about the harvester.
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2 | Changes in the cultivation and | By the end of the project, the COE project officers will understand
harvesting system by the cultivation system conducive to mechanization and practice it
introducing the cultivation at the model farm.
system conducive to farm By the end of the project, the COE project officers will be able to
mechanization train farmers in the vicinity in the cultivation system conducive to

farm mechanization.

1 | Improvement of harvest efficiency, yield and potato
quality

1-1 | The project team will make sure that the harvester will | 1. Experts
function properly at the model farm, and make
necessary improvements and adjustments for
adaptation to local conditions.

1-2 | Evaluation of harvesting efficiency, yield and potato 1) Project manager (Toyo: 1)
quality after harvesting

1-3 | The project team will train the COE project officers in | 2) Chief advisor (JDI: 1)
operation of the harvester at the model farm
The COE project officers will harvest potatoes using
the harvester at the model farm.

1-4 | The project team and the COE project officers will 3) Cultivation expert (professor at
demonstrate the harvester and conduct activity for its Japanese university:1, Toyo:1)
dissemination around the COE.

1-5 | The project team will investigate and examine types of | 4) Harvest expert (Toyo: 6)
machinery eligible for government subsidies and
agricultural loans, and examine and establish
dissemination methods. 5) Dissemination expert (Toyo: 3, JDI:

1-2)

2 | Introduction of the cultivation system (new farming 6) Coordinator (JDI: 1-2)
methods)

2-1 | The project team will conduct a survey on potato 2. Provision of equipment: self-propelled
farmers’ management to ascertain the current situation harvester, tractor-driven harvester,
of and issues in cultivation and harvesting planter, hiller (one each)
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technologies.

The project team will demonstrate, and train the COE
project officers in, the cultivation system conducive to
mechanization. The COE project officers will
demonstrate the new cultivation technology at the
model farm.

A seminar will be conducted by inviting neighboring
farmers to the model farm.
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Feasibility Survey with the Private Sector for Utilizing Japanese Technologies in ODA Projects
India, Self-Propelled Potato Harvester

SMEs and Counterpart Org

B Name of SME: Toyo Agricultural Machinery Manufacturing Co., Ltd.
B Location of SME: Hokkaido, Japan
B Survey Site = Counterpart Organization: Department of Horticulture, Punjab

Concerned Development Issues Products and Technologies of SMEs

/ » Indiais the world’s second largest potato- \
producing country, however, due to the harvesting
by hand, yield rates have been low. The difficulty
in ensuring the labor force has also prevented
from increasing income of farmers.

» Due to the particularity of the field (rice paddies
and fields are mixed), potato cultivation system

\ has not been technically developed and utilized.

/}> The self-propelled potato harvester has been \
developed for small-scale fields in Japan’s main
island based on the harvester for Hokkaido.

» Compared to big-scale harvesters made in Europe
or US, it has excellent mobility with high yield
rates and it is suitable in the environment of
Northern India with narrow and mixed fields. /

Proposed ODA Projects and Expected Impact

/‘P The project can achieve increasing agricultural productivity and income of farmers through technology \
dissemination of potato cultivation system (storage, quality control, marketing, irrigation facilities maintenance,
etc.)

» The project can achieve promoting mechanization and improving agricultural productivity through
implementation of Public-Private Partnership program. The Public (state government) can expand the scope of
incentives to purchase agricultural machineries by farmers (through two-step loans, etc.) and the Private can

\ provide agricultural machineries and technologies. j
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1.1 Field test and modification
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1.2 Measurement of impact of mechanized harvesting
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1.3 Training of machine operation for COE staff
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1.4 Promotion of mechanization for farmers
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1.5 Consideration of business expansion (market research in
other states etc) (% K 5 {EAfE T %)

[ 2 Cultivation technique for mechanization (L AEIEARE

2.1 Preparation of training of cultivation for mechanization
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2.2 Training of cultivation tecunique for COE
CREE IR RIS ) T 7= $53E)

2.3 Promotion of cultivation technique for farmers
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