1. CIP Annual Report
1.1 Germplasms for different objectives supplied to CPRI:

International Potato Center (CIP) supplied 118 advanced potato clones: 21 heat tolerant and
low tropical virus resistant, 57 bio-fortified tetraploid clone rich in iron and zinc, resistant to
late blight and major viruses, and 40 diploid clones for breeding purpose to develop varieties
preferred by farmers, processors and consumers. The materials are currently multiplied for
multilocation testing. Our objective is to release five locally adapted table and processing
quality varieties in the next 5-7 year.

Return on investment: These new varieties are expected to cover 300,000 hectares with
additional income of Rs. 20,000 per hectare.

1.2 Released Potato Varieties:

» New potato variety, Kufri Lima, to take on heat and virus in India:

A CIP clone 397065.28 released as Kufri Lima in 2017. Farmers will get 20% higher yield and
profit with the release of Kufri Lima by planting one month earlier than other varieties (Figure
1). Early planting means farmers will be able to sell their produce at a premium price before
market is flooded with harvest of other varieties. Farmers can expect to receive 40 to 50
percent higher price than farmers growing potatoes during the normal season. An added
benefit is to provide a productive window to plant an additional winter crop, such as wheat,
rice or other vegetables. Framers save money and improve environment by reduced use of
pesticides as this variety is resistant to virus. This variety is expected to cover over 100,000 ha
area in next 7 year when farmer start to receive seed in sufficient quantity

Figurel. Early and terminal Heat tolerant Kufri Lima

Return on investment: This variety is expected to cover over 100,000 ha area in next 7 year
with additional income of Rs. 20,000 per hectare.

» CIP clone 397006.18 recommended as drought tolerant variety



A CIP clone recommended for variety release for arid and semi-arid agro-ecologies of Gujarat,
Rajasthan, Madhya Pradesh and Chhattisgarh to grow potato in 25-30% less water without
effecting tuber yield significantly (Figure-2). It is short duration variety with 20% dry matter
and good keeping quality. Farmers will not have to invest for seed every year and can use for
2-3 generations as it is resistant to viruses.

Figure -2 Drought tolerant potato variety for dry and semi-arid regions

Return on investment: This variety is expected to cover 50,000 hectares with an additional
income of Rs. 15,000 per hectare.

» CIP Clone 304351.109 ready for 70 Day Red Skin variety for 15% of area under red skin
varieties in India.

A red skin CIP advanced clone early maturing (70-day maturity after planting) was selected
and vyielding 40.91 t/ha (marketable) and 43.02 tons per hectare showed superiority by
margin of 11% over best control red (Figure 3). The clone possessed 20 % tuber dry matter
and exhibited excellent keeping quality. The clone is resistance to viruses and moderately
tolerant to late blight. Farmers and consumers both like red skin potatoes in Bihar, West
Bengal, Odisha, North Eastern States and J &K. There is great demand of these States to have
new red skin variety because exiting varieties are poor yielder. Earlier planting gives farmers
the ability to sell their potatoes at a premium price. Early harvests give time to farmers to
plant an additional winter op to enhance income. Release of this variety will enhance 30-40
productivity of N-E States and improve farmers’ income by over 40% and expect to cover over
150,000 ha in 7 years after its release.

Return on investment: This variety is expected to cover 200,000 hectares in Eastern and
North-eastern states with an additional income of Rs. 30,000 per hectare.

1.3 Decentralization of potato seed system

1.3.1 CIP introduced low cost temporary net house technology for State Governments to
initiate sustainable quality seed production locally in States such as West Bengal, Karnataka,
Maharashtra and Assam (Figure-4). Production of healthy locally produced seed will reduce



40% seed cost and enhance farmer’s income by 50% through enhanced yield compared to
seed imported from other states.

Karnataka Maharashtra West Bengal Maharashtra
Figure 4. Low cost technology to produce healthy seed in moderate climate

1.3.2 To supplement costly aeroponic system for basic potato seed production, CIP has
innovated and introduced a low cost apical stem cuttings to produce basic seed adopted at
large scale in Africa and Vietnam. Cost of one minituber would be about one rupee compared
to 8-10 rupee produced through aeroponic. CIP/CPRI/ Department of Horticulture and UHS
Bagalkot have started the feasibility study on commercial it in Karnataka, North-East and
Assam

TISSUE CULTURE PLANTS

Apical rooted stem cuttings program take at Central potato Research Station, Shillong

Return on investment: Decentralization of seed system will allow progressive farmers and
private entrepreneurs to take up seed production using apical rooted cuttings and temporary
net houses. In the next five years, seed production in Odisha, Assam, Karnataka and Jharkhand
is expected to increase to supply 20-30 percent of their own seed requirements with seed
price declining by as much as 25-40 percent.



1.4. Small Farmers Large Field (SFLF) farming model: The SFLF model enables small
and marginal farmers to achieve bargaining power and economics of scale by strengthening
backward and forward integration along the supply chain, lowering costs, and improving
efficiency by synchronizing and harmonizing selected key operations (such as nursery seed
bed management, land preparation, transplanting, and harvest). The pilot experiment in
Taraboisasan and Khanizpur hamlets near Bhubaneswar doubled the profitability of farmers
by lowering cost of production (see annex 1 to get more information on the benefits of SFLF

pilot model that was published in Indian Express on 29/11/2018. The SFLF model is currently

piloted in Assam and Odisha to improve farmers’ bargaining power by pooling resources and
linking them to the market, together with CIP’s experience in value chain development of

potato.

AGRICULTURAL ECONOMICS

How doubling of farmers’ income is possible even with small landholdings

Aunique ‘small farmers, large field’ model experiment in Odisha shows the way forward for achieving economies of scale and reducing cost of cultivation
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Return on investment: The SFLF farming practices is expected to double profitability of potato
farming in Odisha and Assam because of lower cost and increased productivity.

1.5. Capacity Building

» A CPRI scientist trained on the bio-fortification programme of ICAR-CPRI and import of
potato germplasm, for a 15 days training programme on standard operating procedures
in bio fortification analysis organised in CIP-Lima

» To work jointly on developing and testing hybrid diploid potato varieties to be grown
from true potato seed to reduce seed cost and have uniformity for tuber shape, size and
colour, a 15 days training programme on various aspects of developing diploid potatoes
a CPRI scientist was trained in CIP-Lima.

CIP- Liam to attend World Potato Congress in Cusco, Peru

Visit of two scientists from Assam was organized to visit the CIP research programs in



1.

Organised a learning program for Scientists of Department of Horticulture, Assam and
University of Horticulture Science, Bagalkot, Karnataka on producing potato seed over
7000 MT in temporary net houses in North Bangladesh.

Organized a learning visit of Scientists from University of Horticulture Science, Bagalkot,
Karnataka to Vietnam on potato seed production taken by farmers by low cost apical
rooted stem cuttings.

Sponsored a scientist from CPRI to participate in Euro Blight (related to late blight) in
Beijing, China

More than 500 persons including extension workers of Department of Horticulture and
farmers trained on best potato production including seed production. Also organized
exposure learning visits of potato stakeholders among potato growing states

Involvements with the State Governments, domain of work and progress
made;

CIP has been working in partnership State Departments of Haryana, Karnataka, Assam, to
deliver sustainable quality potato seed production locally, 70 day robust abiotic and biotic
stress tolerant potato varieties for rice/wheat based cropping system, implementing
integrated health management practices for potato, low cost country potato stores for
marginal farmers to get remunerative price of their produce, capacity building on apical in-
vitro stem cuttings a low cost seed production technology to supplement a high cost
aeroponic seed production system.

2.

i)

i)

Future Plans

» CIP will supply 1500 elite clones and parents for:

Make crosses between CIP/CPRI parents at CPRS Kufri to develop new potato varieties for
processing and export quality in next 5-6 years to benefit marginal farmers. This is urgent
to bring new varieties.

Import short duration elite clones for testing directly to develop heat, drought, virus and
late blight resistant potato varieties for cereal based system.

CIP/CPRI will work to develop potato cyst nematode resistant varieties for hilly regions
of HP, UK and J&K as these states have been quarantined due to PCN problem.

Import photo insensitive germplasm to develop varieties that can be grown both under
short and long day conditions like Kufri Jyoti and Kufri Chandramukhi.

» CIP/CPRI will work jointly on developing and testing hybrid diploid potato varieties to
be grown from true seed to reduce seed cost and have uniformity for tuber shape,
size and colour. CIP will provide 6 month training to a CPRI scientist on hybrid potato
seed development at CIP Lima and Huancayo research station in highlands.



3.

» CIP will strengthen the germplasm preservation using cryo-preservation at CPRI by
providing 2 months training at CIP, Lima to CPRI Scientist.

» CIP will work with CPRI scientist on genome editing of potatoes.

» CIP continue to work with CPRI, State Departments of Agriculture/Horticulture and
State Agriculture/Horticultural universities on decentralization of quality seed
production from seed producing to non-seed producing states to benefit farmers by
timely availability of quality seed at lower prices. Cost effective apical stem cuttings
from in-vitro plants for basic seed (minitubers) production will be evaluated and
popularized in priority states such as West Bengal, Assam, Odisha, Jharkhand, NE
States and Karnataka.

» CIP will scale-up Small Farmers Large Field (SFLF) model in partnership with
appropriate ICAR institute, State Departments of Agriculture and Horticulture for
sustainable intensification and raise farmers’ income in eastern potato growing states.

Impediments faced in implementation of project activities;

CIP is satisfied with the support from CPRI, CTCRI, State Department of
Horticulture/Agriculture, AICRP centres in implementing the programs of projects at
different places

Expectations of CG Centers.

Potato is an important food crop in the North-eastern region comprising of eight states
namely Assam, Arunachal Pradesh, Meghalaya, Manipur, Mizoram, Nagaland, Sikkim and
Tripura. The region accounts for 7 percent of total national acreage but contribute only
2.3% of the total national production (source: Horticulture Statistics at a Glance 2018
published by the Ministry of Agriculture & Farmers’ Welfare, Govt. of India). In 2017/18,
it produced 1.2 million tons on an acreage of 155,000 hectares. Assam has the largest area
in the region with two-third of the acreage and 60% of the total production. Overall,
northeast is a potato deficit region where consumption accounts for 3.42% of the total
consumption but produces only 2.48%. The overall potato productivity of region is about
10 t/ha compared to national productivity of 23 t/ha.

CIP in partnership with CPRI/ICAR want to make NE States as potato seed hub and
offseason processing potato in next five years. These states can provide quality seed to
seed deficit’s State to West Bengal, Odisha and Jharkhand. To achieve this target CIP
needs 25 crores budget from ICAR in five years (5 crores/year) from ICAR. CIP will also
invest equally for this project.



