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Production and Productivity of Horticultural Crops
Regional Overview of Prospects and Problems

The importance of horticultural development is recognized by all the
countries of the Hindu Kush-Himalayan region. In India, Nepal, Pak-
istan, and Bhutan, priority has been given to horticulture in development
plans, and this is clearly reflected in their policies and programmes. In
China, importance has been given to horticulture in the new Respon-
sibility System and further modifications have been suggested to give
horticulture better facilities. The country papers presented emphasized
the importance of a scientific approach to the development of mountain
horticulture in ultimately checking degradation and promoting environ-
mental improvements.

Climatic conditions are suitable for the cultivation of a variety of hor-
ticultural crops, such as fruits, vegetables, potatoes, mushrooms, flowers,
spices, and medicinal plants. So far, only fruits, vegetables, and potatoes
have been grown commercially. In the fruit category, apple cultivation
has received priority in almost all the countries of the region. Apples grow
well above 2000 m under rainfed conditions. The Delicious group is the
most popular variety. The principal citrus fruits cultivated are mandarin
oranges (Citrus reticulata) and malta (Citrus sinensis).

Large numbers of farmers, in particular small and marginal farmers,
are discouraged from growing horticultural crops because of the initial
heavy investment required and long crop gestation periods. The amount
of investment required to produce apples, oranges, vegetables, potatoes,
and ginger clearly indicates that, without institutional credit assistance,
small and marginal farmers will not be able to establish and maintain
cultivation. In certain regions, along with other facilities, horticultural
loans are made available on easy terms at subsidized interest rates and
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this has encouraged horticultural development. The success experienced
by farmers in such regions will, it is hoped, be repeated elsewhere. Nev-
ertheless, land holdings in the mountains are small, and farmers find it
difficult to find alternative sources of income during the long crop gesta-
tion periods.

In some areas intercropping is recommended for both income gen-
eration and improvement of soil fertility. For intercropping, leguminous
crops are usually planted. However, where irrigation facilities exist, veg-
etables can be grown. On flat land, short-term fruit crops, such as guavas,
peaches, plums, and citrus fruits, can be grown, especially in sub-tropical
conditions. It is essential to remove these plantations before commercial
production commences in the main orchard. Intercropping should not in-
terfere with the bearing behaviour of main crops. For example, irrigation
during flowering of the intercrop may upset the bearing patterns of some
fruits. High humidity at this stage helps spread diseases such as pow-
dery mildew and pests such as hoppers. In some areas, pineapples and
bananas are successful intercrops in mango orchards. Use of fertilizers
is important, however, because these intercrops are heavy feeders.

At higher elevations, in the temperate regions where orchards are
planted on terraces, beans are intercropped both for improved soil fer-
tility and additional income. The crop is harvested and the vegetative
growth ploughed back into the soil. As it grows in the rainy season, it
does not deprive the fruit of moisture. The management of intercrops is
a critical factor in orchard development.

In certain areas, spice cultivation (e.g., ginger) is not economical.
Crops cannot compete with those grown in the plains where cultivation
costs less and yields are greater because of favourable environmental
conditions. Off-season cultivation, a peculiarity of mountain regions, is
more lucrative.

Potatoes are an important mountain crop. Hardy disease-resistant
varieties have been introduced but cultivation has become environmen-
tally risky because of faulty cultivation. Mountain areas are suitable for
cultivation of disease-resistant potato seeds and these are more profitable
commercially than table potatoes. In some areas, potatoes are cultivated
as cash crops. Other crops, such as mushrooms and flowers, are not
popular despite favourable agroclimatic conditions.

The varied agro-ecological conditions, which range from sub-tropical
to temperate, soil types permit successful cultivation of almost all decid-
uous fruits and a wide variety of vegetables and flowers. Seeds of flowers
and vegetables are also propagated. However, for commercial purposes
it is important to examine the ecological zonation before recommending
new crop patterns in the mountains. In some parts of the region broad
zonation on the basis of elevation has been recommended and devel-
opment programmes have been introduced on that basis. This has not
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been successful in all areas, due to abrupt variations in elevation and
temperature of the mountain location. However, while there are other
factors that contribute to a low rate of horticultural production region-
ally, proper zonation for cultivation purposes is an important factor in the
success of horticulture. In addition to elevation, for some crops, such as
apples, there is a specific chilling requirement and if that is not present
the tree will not bear fruit. In recent years, some low-chilling varieties
of apples have been propagated for lower elevations (mid-hills) but their
quality is not as good. Similarly, there are certain varieties of stone fruits
which require specific elevations in order to produce quality fruits.

As far as vegetable cultivation is concerned, there are specific agrocli-
matic requirements for certain vegetables such as cabbages, cauliflowers,
and carrots (v. Nantes), and unless these are met, quality and production
deteriorate despite the best management. In the Hindu Kush-Himalayas,
there are many varieties growing at the same elevation, depending upon
aspect and proximity to the snowlines or river basins. Proper location
studies are essential for maximizing horticultural production.

The cultivation of off-season vegetables has increased near the town-
ships in the mountains and in areas from where they can be distributed
easily to the plains when temperate vegetables are not available. The
mountain sites are also suitable for raising the seeds of vegetables that
do not set in the plains because they require a temperate climate. Re-
mote areas that are suitable for vegetables, but are inaccessible, can cul-
tivate seeds, which have high value and low volume. Such areas are ideal
for raising hybrid seeds because cross-pollination with other varieties or
species can be avoided in the new areas by suitable combinations of crops
which are not compatible with each other. There is a specific distance for
each crop to eliminate cross-pollination in the hybridization programme.

The yield per unit area is very low in comparison to international
standards. The main reason for this is that the strains, or the varieties,
earlier introduced did not have yield capacity or resistance to pests and
diseases as found in new varieties. Furthermore, there was no research
back-up to the programmes and various problems have arisen such as
scab disease in apples, brown rot in potatoes, and die-back in citrus fruits.
With the establishment of research centres in different regions to handle
basic and applied research programmes, it is expected that the serious
- problems will be resolved. In the meantime, the industry can import
modern technology if proper quarantine measures are adhered to.

The importance of post-harvest technology is not realized, and mar-
keting is carried out in a traditional manner either through commission
agents or pre-bloom contractors. It is estimated that only about 40 per
cent of the produce reaches the consumer and this ultimately affects the
income of the grower.
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Highlights of Individual Country Situations

INDIA

India has placed great emphasis on the development of horticulture
in the Himalayan region, through both state and central departments
and agencies. Horticultural development takes priority in policy deci-
sions. Various facilities such as supplies of inputs (plant material and
seeds, fertilizers, insecticides, and pesticides) at subsidized rates, long-
term loans for plantations on easy terms, and provision of technical ser-
vices in the production areas are provided to the farmers to encourage
horticulture for economic development.

In recent years, the importance of marketing has been realized and
integrated marketing programmes have been introduced in the public
sectors in Jammu and Kashmir and Himachal Pradesh. In the northeast-
ern region, a cooperative marketing organization has been established.
Consequently, a programme of integrated marketing for the hill areas
has been established, and it covers all aspects of marketing from quality
production to storage and processing. To help farmers in marketing their
produce, support prices have been introduced for principal fruit crops in
the states of Himachal Pradesh and Uttar Pradesh (hills). This has been
a help to this industry, which has been passing through a critical phase
due to lack of suitable marketing facilities and systematic support. The
problem of packaging is still serious and efforts are being made to find
alternatives to wood in order to save the mountain forests.

Research into the development and expansion of horticultural pro-
grammes has increased. There are four agricultural universities in the
hill regions and horticulture has been given a special place in their pro-
grammes. A separate university for horticulture has been established at
Solan in Himachal Pradesh and it will handle basic and applied research
on all aspects of horticulture. A separate Institute of Horticultural Re-
search has been sanctioned, to be established at Srinagar in Kashmir,

It is expected that in India, by 2000 A.D., apple cultivation will pro-
duce 2,000,000 tons.

NEPAL

In recent years, Nepal has given importance to the development of
horticulture. In the Sixth Plan a clear policy decision was taken and zona-
tion was undertaken for different crop systems. Priority areas have been
marked out in the middle hills. There is, however, no research support
for different horticultural programmes on the basis of the progress made.

Marketing is the main problem and has not improved in spite of
demand for different types of fruits and vegetables in the country. A
large quantity of fruits and vegetables are imported into the country,
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while off-season’ vegetables and citrus fruits are possible exports
(Gurung, Chapter 5).

With FAO assistance, vegetable cultivation has attained importance
in the last decade. The main reason for this is the quality seed production
project. A new marketing arrangement, under the Kalimati Marketing
Project, will encourage the farmers to cultivate vegetables on larger ar-
eas. It is estimated that by 2000 A.D., under the Basic Needs Programme,
vegetable production will increase and raise rural incomes, improve nu-
trition, and create export earnings (Rekhi et al., Chapter 6). A master
plan for horticultural development is being prepared.

BHUTAN

As in Nepal, little work has been done in Bhutan to tackle produc-
tion problems of the horticultural industry, due to resource constraints.
Bhutan being a land-locked country, emphasis has been given to the cul-
tivation of apples, citrus fruits, potatoes, and other vegetables. By taking
integrated farming systems approach, the government is now introduec-
ing a programme that emphasizes the role of horticultural crops as a
sub-sector of the whole agricultural industry. It has been decided to im-
plement an Integrated Horticultural Development Plan to encompass the
different agroclimatic zones of the country (Wangchuck, Chapter 9).

PAKISTAN

In Pakistan, production of horticultural crops is a tradition, especially
in Baluchistan and the North West Frontier Province. With the recla-
mation of land, harnessing of water resources, and the awareness of the
nutritional value of fruits and vegetables in the diet of indigenous people,
a new dimension has been given to horticultural development. Various
schemes have been launched for the production of these crops. However,
there is an obvious need for an integrated horticultural programme.

As in other countries of the region, in Pakistan the constraints caused
by the lack of modern production technology, the inadequacy of applied
research in the field, and inefficient marketing systems are present. The
government is now giving high priority to horticulture because of the for-
eign exchange potential that can be realized by exporting to the Middle
East, Southeast Asia, and other countries. It is estimated that because of
faulty picking, poor packing and handling techniques, poor means of com-
munication between producing areas and consuming centres, inadequacy
of storage facilities, poor marketing information, and outmoded methods
in existing market conditions, 25 to 30 per cent of the produce is wasted
and written off as post-harvest losses. Recently, a well-coordinated Fruit
and Vegetable Marketing and Storage Project has been launched.
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CHINA

The Himalayan-Hengduan mountain region of China has an abun-
dance of wild fruits both in the temperate and in the sub-tropical regions.
Commercial plantations started after 1950. The major fruits grown are
apples and pears. There is no surplus production. It is strongly felt that
the government should support collective orchards and also encourage
individual cultivation. Encouragement should be given to strengthen the
management of the orchards with modern technology. Potatoes and veg-
etables are also grown for commercial purposes. Tea cultivation has also
been introduced into the area. It is suggested that the government give
preference in its policies to the development of horticulture in the Re-
sponsibility System. Integrated development will take care of market-
ing and post-harvest operations that are row lacking in the mountains
(Zheng Du et al., Chapter 11).

Diversification of Horticulture through Ancillary Horticultural
Programmes

The main emphases, throughout the Hindu Kush-Himalayan region,
have been on fruits, vegetables, and potatoes. The success of programmes
has been variable depending on the existing infrastructure. As most ar-
eas of the Hindu Kush-Himalayas are rainfed, the cultivation patterns
adopted are based on available technology for prevailing land and climatic
conditions.

Crop selection and traditional cultivation practices have caused prob-
lems that have a direct bearing on the quality and production of crops.
The monoculture of apples and potatoes is responsible for the spread
of various pests and diseases. Scab disease in apples is spread due to
the continuous cultivation of apples in an area without proper orchard
management. Similarly, brown rot in potatoes has spread due to con-
tinuous cultivation in the same area, without proper crop rotation, and
the introduction of diseased seed material. Abnormal weather conditions,
such as spring frost and hailstorms, have also affected the production of
apples and other fruit crops. Similarly, the continuous cultivation of cit-
rus fruits is responsible for die-back, due to the incidence of greening
virus and other pathological diseases, and this has destroyed the citrus
industry in many areas. Further, the heavy initial and maintenance ex-
penditure needed for fruit and vegetable cultivation has discouraged a
large number of farmers from making a commercial investment. Avoid-
ance of monocropping and undercropping long-gestation tree crops (such
as mangoes) with shorter-gestation fruit crops (such as pineapples, pa-
payas, and bananas) and vegetables, as well as mixed crop combinations,
are obvious approaches that can spread the risk and enhance profitability.
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The Himalayan mountains are also a source of various genetic re-
sources that can be used for the economic development of the region
(Partap, Chapter 13). Some of the material has scope even for solving
cultivation problems. For example, rootstock can be used to improve ex-
isting varieties by breeding for resistance.

Some crops are found in wild form and with modifications they can be
adapted for commercial purposes. In China, Seabuckthorn, a wild shrub,
is an excellent source of alcohol, soft drinks, and many other products
(Lu Rong-Sen, Chapter 14). It has changed the economy of some areas
and its various sub-species can be found over a wide range of climates.

Lastly, cultivation of ancillary crops such as mushrooms, flowers,
medicinal plants, and spices, for which the agroclimatic conditions are
suitable, can be established with the technology now available. Ancillary
crops can become important sources of employment and income genera-
tion.

Mushrooms

Cultivated mushrooms are becoming popular and in certain areas they
are cultivated under employment programmes with technical facilities
and institutional finance provided. The mushrooms thus cultivated are
Volvariell sp. (tropical paddy straw mushroom), Lentinus edudis (shis-
take), and Agricus bisporus (button, a white, European temperate mush-
room). Agricus bisporus is commercially cultivated in India. Under these
programmes young entrepreneurs are given loans, spawn, and pasteur-
ized compost. They are also trained in different aspects of development.
This has created employment opportunities. Mushroom cultivation does
not require land, which is already a scarce commodity in the mountains.
A modern research institute for mushroom cultivation has been estab-
lished at Solan in Himachal Pradesh and it conducts proper follow-up
activities for the programme.

Other countries of the region have not entered the market on a com-
mercial scale so far because of the lack of technology and marketing
problems. However, mushroom cultivation could give a new dimension
to economic development in the mountains.

Floriculture

Flowers are another well-known resource of the Hindu Kush-Himalayas.
Commercial cultivation has not been established because of lack of proper
packaging and cultivation practices, scarcity of genuine plant material,
and lack of technology for packing and storage. Flowers such as gladioli,
roses, carnations, and orchids have export possibilities and their cultiva-
tion should be developed.
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In certain regions of the mountains, gladioli and tuberoses are grown
on a commercial scale and their economic returns are encouraging. Cut
flowers are available off-season, when they are not available in the plains.
Further, there is a demand for winter flowers in the plains. Some of
the demand for seeds is met by imports from western countries, but
they degenerate after cultivation in the plains because of the climate.
There is, therefore, scope for raising seeds in the hilly regions where the
agroclimatic conditions are suitable. There is also scope for raising the
bulbs and corms of tulips, irises, lilies, amaryllis, and gladioli for supply
to the plains.

Some mountain areas are famous for orchids, but they are not mar-
keted commercially because of a number of limitations, especially lack
of proper technology for packing, storage, and transport. In the United
States, large numbers of hybrids have been cultivated from material col-
lected from the northeastern region of India. The eastern Himalayan
region, which is the home of a large number of orchid species, has been
ruthlessly denuded because of indiscriminate collection. It is important
that haphazard collection of orchids from the forests be stopped and re-
generation maintained.

Agroclimatic conditions are suitable for growing certain kinds of flow-
ers, such as geraniums, roses, and lavender, on a commercial scale for
the perfume and oil industries. The quality of products from these plants
grown in the mountains is superior and preferred in the market. The in-
come derived from such crops is quite high.

Spices

The agroclimatic conditions in the Hindu Kush-Himalayas, especially in
the valley areas, are suitable for growing spices such as ginger, turmeric,
onions, garlic, chillies, and saffron. Some of these crops, depending on
their marketing potential, have been commercially cultivated. However,
some of the spices are also successfully grown in the plains. To be com-
mercially viable, therefore, mountain products have to compete with
those of the plains. The cost of cultivation is lower in the plains than in
the hills. This is the main reason why spice cultivation in the mountains
is not gaining momentum in spite of the emphasis given to these crops.
In dry regions, saffron cultivation provides a steady source of income.

Medicinal Plants

The mountain regions of the Hindu Kush-Himalayas contain a large
number of medicinal plants. Many plants are used, in both fresh and
dried forms, as curatives and preventives for various diseases and ail-
ments. Their importance has, however, increased because of the com-



Expert Meeting Discussions 9

mercialization of extraction and purification methods. The latter meth-
ods are essential for the active ingredients to exert the desired effects.
Due to increasing demands for plants that are exploited too drastically
without concomitant measures for their regeneration, and because of the
depletion of natural resources, the present demands cannot be met. In
order to meet the demands of the pharmaceutical industry, efforts are
made to preserve plant materials and to cultivate them where facilities
are available. In Tibet, the wide use of medicinal plants has encouraged
their development and conservation (Yang Yongchang, Chapter 17).

Marketing and Use of Horticultural Produce

Originally, horticultural development in the Hindu Kush-Himalayas was
established in an ad hoc manner without considering post-harvest oper-
ations and product marketing. Marketing is mostly in the hands of the
middlemen or commission agents. These people manipulate operations
so that they take the major share of the consumer price. The farmer
gets only 20 to 25 per cent of the consumer price and the balance of
75 to 80 per cent is shared by the middlemen. In order to stabilize and
enhance agricultural production and income generation in the moun-
tains, marketing must become an important and essential component in
horticultural development (Banskota, Chapter 23).

Markets

‘There are no regulated markets for fruit and vegetables. Transactions
are carried out in wholesale markets which are managed and operated
by associations, fruit and vegetable merchants, or commission agents. In
some wholesale markets, transactions, are carried out by open auction,
whereas in other markets they are done ‘under cover’. In the prevail-
ing marketing system, neither the grower nor the consumer derives ap-
propriate benefits. If horticulture is to be profitable for growers, and if
consumers are to buy fruits and vegetables at reasonable prices, in com-
parison to the cost of production, then the present marketing system will
need revising.

Unless an alternative system is developed, it will be difficult to replace
the middlemen who are already entrenched in the fruit and vegetable
trade. Marketing perishables is expensive because of the need for facil-
ities such as post-harvest operations, storage, and transport. These are
beyond the financial capacity of the individual farmer. At this stage, an al-
ternative to the current system would be to establish cooperative market-
ing centres for fruit and vegetable farmers and to establish government-
run wholesale marketing organizations in different regions. This involves
long-term perspectives because of the problems involved in handling per-
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ishables. In addition, a price forecasting system for horticultural crops
would help stabilize crop production (Nasol, Chapter 18).

Storage

Storage is important for efficient marketing. There should be a definite
time for harvesting fruits and vegetables, because after the peak harvest-
ing period the quality and texture of the produce deteriorate. Storage at
low temperatures maintains the quality of the fruit for a certain period by
retarding the physiological deterioration and reducing water loss (Anand
and Grover, Chapter 20). Cold storage removes field heat but is often not
viable as the produce will be transported ultimately over long distances
to different markets. Field-located cold storage facilities can be used for
two to three months of the year. For longer storage periods, facilities
have to be located in consumer areas. Such facilities are expensive and
require financing from cooperatives or government organizations.

Packaging

Unlike the practices prevalent in the fruit- and vegetable-producing coun-
tries of the West, there are no standards concerning types of packag-
ing and methods of packing. Since packaging provides protection, in the
absence of established standards, packing with whatever materials are
available is not only unsuitable but sometimes even harmful to, rather
than protective of, the produce. Packing practices need regulating in size
of packaging, structural design, methods of packing, proper cushioning,
and stacking durability during transit and storage.

In some areas, the expansion of the horticultural industry in the
Hindu Kush-Himalayas has precipitated a crisis. In the mountains, soft
woods such as silver fir, and pine (chir) are used for packing cases. Sil-
ver fir takes about 100 years to mature and pine about 50 years. In India
alone, about 0.85 million cubic metres of wood is required annually for
packing apples and the demand will increase when additional areas are
involved in commercial fruit production. The use of such large amounts
of forest timber for packing cases upsets the ecological stability of the
mountains and indirectly hampers the growth of the horticultural in-
dustry. Various task forces for integrated development in the Himalayas,
constituted in India, have made a strong case for the need to preserve
the environment and check deforestation. In order to encourage horti-
cultural development and maintain mountain environments, alternative
packaging will have to be introduced. .

Corrugated board is a satisfactory substitute for packing apples. This
can be made of cheaper wood and cellulose waste, is lighter (1.5 kg as
against 4 kg for a wooden case), causes much less damage to fruit, is
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easier to handle, and when printed and coated projects a better product
image. Other agricultural waste materials such as paddy straw, wheat
straw, scrap wood, and brushwood can also be used in the manufacture
of corrugated fibre board. This type of packaging has almost replaced
wooden boxes in the developed countries.

Processing

The processing industry plays a significant role in horticultural develop-
ment because of the quantity of fruits and vegetables absorbed, especially
culls that are not marketable because they are over- or undersized. This
ensures fair prices for farmers and avoids distress-selling during seasons
of plenty and glut. The industry facilitates the economic use of horticul-
tural products in inaccessible areas from where transport of fresh fruit
is difficult. On the principle of low volume and high value, concentrates
of apples and other fruits maximize the economic returns from horticul-
tural crops.

In India, marketing and processing has been assigned to certain gov-
ernment organizations. These corporations are welcomed by farmers be-
cause they have created some infrastructure for grading, packing, and
processing and thus helped to improve the quality of the produce. How-
ever, due to the rapid expansion of the horticultural sector during the
last four decades, the present facilities are unable to cope with demand
and the Government of India has launched an Intregated Horticultural
Development Project for the scientific marketing of horticultural produce
in the mountains. _

Similarly, to enhance horticultural development in Pakistan, a Fruit
and Vegetable Marketing and Storage Project has been sanctioned. This
will establish infrastructural and institutional support systems and is
expected to result in a cost-effective marketing system, reduction in
wastage, and improvement of product quality. The main emphases will
be on the development of wholesale markets, improvement of marketing
information systems, and post-harvest technology.

In China, a complete system combining production with marketing,
storage, and processing is planned.

In Bhutan, the Master Plan for Horticultural Development covers all
aspects of marketing as well as post-harvest operations. The marketing
complex at Kalimati, to be created in Kathmandu, Nepal, will provide
the modern facilities of a regulated market (Rekhi et al., Chapter 6).

Horticultural Research Requirements

The cultivation technology adopted for various crops is based on technol-
ogy borrowed from western countries. However, the agroclimatic condi-
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tions in the region are different from those of western countries. It would,
therefore, be more appropriate to evolve a technology that is suitable to
local conditions. Steps have already been taken to establish institutes
that will cater to regional requirements. It would also be beneficial for
countries of the region to exchange knowledge and compare results on a
regular basis. Some of the important problems that need to be solved if
the industry is to thrive are as follows.

Fruits

Spur-bearing varieties of apples introduced into western countries have
shown more yield potential. These should be introduced to enhance pro-
duction per unit area. There are a limited number of sweet varieties in
the region and, therefore, it is important to propagate sweet varieties
that are capable of withstanding the agroclimatic conditions.

Present varieties suit the conditions of the mid-hills (1500—2500 m).
Suitable varieties should be propagated in order to use the vast areas
above 2500 m and below 1500 m. For lower elevations, low chilling
varieties are essential and for higher regions higher chilling varieties
are needed. It is important to ensure that the quality of such varieties
matches the present quality of apples produced in the mid-hills.

Studies on yield potentials; development of suitable practices in tem-
perate and sub-tropical fruit crops for grafting, budding, and dwarfing;
and development of disease-resistant varieties are essential. Before any
improved technology is released, performance records should be critically
analysed.

The performance of dwarf and semi-dwarf rootstocks for high density
plantations needs to be analysed at different elevations before they are
recommended to farmers. Since their use has given fresh impetus to the
apple industry in western countries, research trials under Hindu Kush-
Himalayan conditions should test their local efficacy.

Special attention should be given to walnuts because of their high
value for both fruit and timber. They are largely propagated by seed
for want of suitable vegetative propagation methods. Vegetative methods
could enhance the early ripening and dwarfing structure of the plant and
propagation techniques need to be standardized to achieve this objective.

Under the Nursery Act, cultivars resistant to mildew and woolly
aphid should be propagated. The work to evolve scab-resistant rootstock
for apples should be intensified.

Integrated pest management employing biological control agents for
pests of temperate fruits, particularly of apples, should be standardized.

Some basic research should be carried out on crop and growth ma-
nipulation, including plant growth regulation, to resolve the problem of
biennial bearing and environmental hazards such as early frost.
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Vegetables

e Evolve varieties possessing durable resistance to major diseases and
insect-pests, particularly curd rot and alternaria blight of cauliflowers,
and adaptable to wider areas.

e Develop F1 hybrids in cabbages, cauliflowers, radishes, and turnips.

e Research on seed production and location of new disease-free seed
production areas.

Potatoes

¢ Replacement of the susceptible varieties with blight-resistant, high-
yielding varieties, possessing durable resistance.

e Develop brown rot-resistant varieties for hill soils.

e Develop potato-based cropping systems for efficient use of nutrients
and to reduce the incidence of soil- and tuber-borne diseases.

Citrus

e Propagation of nucellar lines of citrus plant material for wider use.
Improved hybridization techniques would help develop virus-resistant
varieties.

o Study biochemical changes in citrus plants because of viruses and die-
back disease.

e Programmes for the inspection and registration of viruses from
mother-trees need to be revised. In this respect, the study of virus-
vector relationships and the sterilization of vectors by eradication
techniques will be useful, as well as the induction of resistance against
severe strains of viruses by cross-pollination with milder strains.

o Study the causes of decline in yield of citrus varieties and to recom-
mend a suitable course of action.

¢ Collection of germplasm found in the Himalayan region before it is
lest through neglect and indiscriminate destruction of vegetation.

Ginger and Cardamom (Major)

o Develop high-yielding, fibreless varieties of ginger for foreign markets.
¢ Propogation of high-yielding, virus-free cardamom (major).
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Mushrooms

e Develop high-yielding Agricus bisporus spawn.

Flowers

Flowers are an important resource in the mountains for which there has
been little development. For economic purposes several types of study
need to be carried out. Some of the important ones are:

« Enhance storage life of locally available cut flowers. This study will in-
clude flowers cut at different stages of their growth and under different
climatic conditions.

o Influence of packaging and transport conditions.
Post-harvest Technology

o determine maturity indices and harvesting periods for different fruits
and vegetables.

e post-harvest pathology and wastage control.

e packaging practices to suit different commodities, in terms of, struc-
tural design, mode of stocking during transit and storage, and provision
of proper cushioning to minimize bruising and damage.

e low-cost drying methods, as well as the selection of cheap packing
material for dried products.





