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encourage cottageindustrieshave
had some success over the years.
In genera themgority of Nepalese
farmers are subsistence farmers
and do not export surplus; this
does not prevent aminority in the
fertile southern Terai region from
being able to do so. Most of the
country ismountainous, and there
are pockets of food-deficit areas.
The difficulties of transportation
makeit far easier to export across
the border to India than to
transport surplus to remote
mountain regionswithin Nepal. A
considerablelivestock population
of cattle, goats, and poultry exists,
but the quality is poor and
producesinsufficient food for local
needs. Increased agricultural
activity has placed tremendous
stresson thefragile ecosystems of
the mountains, with severe
deforestation leading to erosion
and flooding that threatens the
livelihoods of farmersthroughout
the country. In the rush to open
up arablelandin the early yearsof
development, Nepal lost half its
forest cover in the space of 3
decades. Thereisinadequate non-
farm services. Lack of sufficient
finance services has led to the
declinein the field of agriculture
and there are several cases of
farmer suicide. Poor inputs,
techniquesand irrigationfacilities
alsoresultsin hugeeffort and high
involvement of manpower in the
field athough the production level
of such effort isn’t as high as it
must be. Inadequate research in
agriculture also leads to several
problems such as loss of soil
fertility, cropsfailure and so on.

Nepal has great potential for
horticultural cropswhich needsto
be promoted by the government
through several schemes one of
which can be providing of
beneficial subsidies. There be
availability of affordable farm
machinery and equipment so that

even the small farmers can do
their agricultural well. Bio-
technology can be used in crop
improvement. Genetically
modified cropsincreasesthe crop
productivity and reduces the
production cost. It also helpsin
the conservation of the
biodiversity. Government should
also motivate students to go for
higher agricultural education
because in todays changing
environment the use of science
and technology can bring great
efficiency in the field of
agriculture. There are other
several solutions to help in
increasing agriculture activity
such as availability of high
yielding seeds, insurance of crops
at a national level under
government schemeand direct e-
market for the farmers.

In my field visit to Dang, |
witnessed many thingsrelated to
agriculture. | found that the
women were strongly
involvement in establishing
'mahila samuha'’. They rented
fields and used technologies that
made it easier for them to
cultivate the land. There seemed
a kind of gap between old and
new trend regarding the way of
farming. There was lack of
involvement of man due to their
brain drain and unwillingness to
work in fields although
unemployed. It seemed that they
are empowered than before
because they were doing their
best even in the lack of man's
presence. On visiting their field,
therewerevariouscropsandtrees
that they had grown which was
well nurtured. Women were seen
conducting various programs
such asgiving respect by putting
tikaand garland to another fellow
women and conducting speeches
at various occasions. They had
plenty of knowledge about
agriculture from the use of

fertilizers to the use of irrigation.
But they were also unsatisfied
about the co-operation that they
were not getting from the various
agriculturetool dealers. They also
confessed their sorrow on how low
the market was as it wasn't big
enough and well managed to
provide them a better sales place
for their crops. But whatever the
problems may be, they were happy
to have been working and
empowering other women to be
financially and socially sound.
One of the major upcoming
challenge in the future would be
weather and climate management
because agriculture depends
hugely upon these two factors. As
seen earlier agriculturewas started
dueto the change of climateinto a
warmer state but keeping in mind
the current scenario, further
increasein globa warmingisgoing
to makethe soil looseitsmoist and
amorewarmer environment would
mean that the crops which grows
in cold weather would extinct and
other several problems will arise
with it. In our history of
agriculture, we produced sufficient
products through the use of
traditional methods. But today, the
soil isso depleted that it would take
another hundreds of yearsto bring
back the quality of the soil and
water. Useof low quality pesticides
and high use of fertilizers have
madethe cropsresi stant to so many
diseases that the use of animal
manureinthe soil for ayear or two
wouldn’t increasethe production of
the crops or it wouldn’t stop crop
failure. One way to make the
products organic and soil fertile
would beto dowly decreasetheuse
of fertilizersand relatively increase
the use of manure. The best way to
look at it would be through
adequate research, use of high
technology along with traditional
methods and efficient government
policiesto tackle such problem.
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Rural Women'sVast Rolein Agriculture

& Ritu Rupakheti

Background :

Agriculture is the science, art or
practice of cultivating the soil,
producing crops and raising
livestock and in varying degrees
the preparation and marketing of
the  resulting products.
"Agriculture" comprises of two
words Agro and Culture.
Accordingto E.B. Tylor, "Culture
is that complex whole which
includes knowledge, beliefs, arts,
morals, laws, customs and other
capabilitiesand habitsacquired by
asamember of society."

Around 12,000 years ago, there
wasamajor changein the climate
of the world, with a shift to
relatively warm conditions. This
was a time when several grains

bearing grasses including wheat,
barley and rice grew naturally in
different parts of the subcontinent.
Men, women and children
probably collected thesegrainsas
food and learnt where they grew
and when they ripened. This may
have led them to think about
growing plantson their own. Asa
result, rice was first grown to the
north of Vindhayas in Central
India

The constant movement of people
enriched our cultural traditions
such aswaysof doing agriculture
and cooking food over several
hundreds of years. Scholarshave
studied the lives of present day
farmers who practice simple
agriculture. They find that they
follow certain customs and
practices that may have existed
earlier aswell. Usually in atribe,
women do most of the
agricultural work while men
usudly lead large herdsof animals
in search of pasture and children
perform small thingslooking after
both. Tribes usually have their
own gods and goddesses whom
they offer their first food grainin
every season and sometimeseven
perform rituals for rain in which
they use agriculture products to
make the gods and goddesses
happy. The use of slash and burn
agriculture hasa so been amethod
used since severa thousands of
years. The bio mass from the
ashes makes the soil fertile but
after about threetofiveyears, the
productivity of such plot
decreases.

Ordinary people such as hunters,
gatherers, farmers or herders did
not keep records of what they did.
All that we know today is based
upon archaeologica surveys of
such sites, carbon dating or stories
from the tribes. So, nothing
precise can be said about their
past.

In Nepal, the economy is
dominated by agriculture.
Agriculture in Nepal has long
been based on subsistence
farming, particularly in the hilly
regions where peasants derive
their living from fragmented plots
of land cultivated in difficult
conditions. In the late 1980s, it
was the livelihood for more than

90% of the
population.
Only about
20% of the
total land area
was cultivable
but it
accounted for
about 60% of
the GDP and approximately 75%
of exports. According to the World
Bank, agricultureisthemain source
of food, income, and employment
for the majority. It provides about
33% of the gross domestic product
(GDP).

Agriculture is an important sector
for developing countrieslike Nepal .
Flourishing agriculture does huge
contribution to the national income
of the country. It provides
employment opportunities to the
people as agriculture is the most
flexible sector of employment but
the problem of disguised
unemployment and seasonal
unemployment has to be tackled
efficiently by the government. It
also provides base for industrial
development as the raw material
required in the production if
produced domestically cuts back
the huge cost of production that
comes  from importing.
Domestically produced products
both agriculturally and industrially
benefitsthe producer aswell asthe
consumer. There are several
products of our country such as
orthodox tea, large cardamom,
turmeric and zinger that brings us
an international recognition.
Producing a high quality of such
productsincreasesour international
ranking.

There are several problems in
agriculturein Nepal. The seasonal
nature of farming leads to
widespread underempl oyment, but
programs to grow cash crops and
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Jumla producers and traders
should becomeless dependent on
subsidies and on organising
capacities of supporting
organisations.

3 Technology development Local

bio-pesticides& research :

» Knowledgeonlocally producible
bio-pesticidesistill limited, but
there is an opportunity for low-
cost inputs. New applevarieties

* It is unclear whether micro-
nutrient defi ciencies are the
cause of the poor keeping quality
of Jumla apples. 38 A Value
Chain Analysis of Apple from
JumlaBio-mass

* Further understanding is needed
ontheimpact of climate change
and the possible climate change
adaptation strategies. Currently
awareness among farmers is
extremely limited.

4 Marketing Transportation :

» As long as the Surkhet-Jumla
road is not al-weather and will
be closed during the apple
harvest, apple transport will
remain dependent on costly and
unreliable air flights limiting
volume of trade. Marketing
channels

» The year 2009 saw the first
organic certification of three
apple producing groups, which
are now organized into
cooperatives. Thepremium price
received by these organic
certified farmersisnot sufficient
to cover the extra costs coming
with certification, and thus will
not befinancially sustainable.

50rganization & Coordination

management :

* Coordination within the apple
valuechain hasgreatly increased,
but is still dominated by
supporting agencies, which
ultimately will not besustainable.
Cooperative strengthening

» To increase their bargaining
power and not to become too
dependent on the goodwill of

other farmers should increase
their degree of organization.
Benefit sharing within
cooperatives is one way to
measure the degree of good
governancewithin cooperatives.

6 Regulatory (policy) Accreditation

* Thereisno national accreditation
system recognized by the
Government of Nepal to accredit
Nepali organic certifiers.
Transport subsidy

* The current subsidy policy does
reduce the transportation costs,
but does not increase the number
of flights which is the actual
limiting factor.

7 Research and development :

e If Jumla and later other
surrounding districtsredly areto
become an important supplier of
applesfor Nepal, investment into
research and development will be
necessary. Already mentioned are
the need for appropriate bio-
pesticides and other pest control
measures, ways to increase bio-
mass for compost making, ways
to improve the storage or
keeping quality of Nepalese
apples, introduction and testing
of apple varieties suitable for
organic production, resistant to
increasing droughts, requiring
less chilling hours, etc.

CONCLUSION:

Increased pace of

commercialization of high value

perishable commodities such as
appleinvolvesintegrated approach
in production, post harvest
operations and marketing. Unless
all the three fronts are dealt with
simultaneously, isolated effort in
onefront not only leadsto wastage
of resources but also creates
negative environment and
frustration c] 12 on the part of
actorson the success of such High

Value Crop (HVC) production

program. In the production front,

a number of constraints are

apparent. First, change in

developmental attitude of the poor
farmers to commercialization,
change in skill and capacity of
production, based on market
demanded quality. Second, there
Is serious problem of orchard
management and crop protection
from emerging diseases and pests.
Jumlahas been declared asorganic
district, and requiresalot of study
on organic pest management.
Third, the institutionalization of
production groups and its
sustainability isaquestionable after
project phase out. Fourth, farmers
groups formed to take up group
marketing are weak in terms of
possession of  technical
knowledge, skills in post harvest
operations and marketing
management. Their capacity to
manage production inputs in
package form and to link their
production with markets is still
need further external support. In
the post harvest front, systems of
packaging depend on the
availability of appropriate
packaging materials.
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Nepalese apples are widely
recognised as tasty and crunchy
applesin Nepal, but size, color and
general condition have a big
influence on consumer choices.
The different marketing or trade
modalities are currently in
operationin Nepal:

1) Large apple producers who
bring their produce to Surkhet
and Nepalgunj themselves.

2) Growers—especialy indumla's
Sinja belt — who collect from
other farmers as well and send
the produce to the Terai.

3) District headquarters traders
with a storage at the Jumla
airport who either a) ‘rent’
orchards and organize the
harvest themselves, or b) buy at
the airport from farmers.

4) For thefirst timein 2010, nine
Jumla cooperatives did joint
marketing under the District
Cooperative Federation.

The Karnali Apple Company

(KAC) was supported by a

USAID/AEC project from 1996 to

1999. The project also linked

Nepal ese appl e traderswith apple

traders in Bangladesh by

supporting thevisit of Bangladeshi
traders to Nepalese in order to
convince them that Nepalese
apples were superior to Indian
apples. The project also organized
an exposurevisit of applefarmers
and traders to Himachal Pradesh
in India and even provided
management support to KAC.

KAC exported 12 MT of apples

to Bangladeshin oneyear. Apples

got damaged as airplanes did not
arriveontimeand also farmersdid
not bring their best quality apples.

KAC bought at NRP 16/kg from

farmersand sold at apriceof NRP

50/kgin Bangladesh. Of the50MT
delivered, only 14 M T wassuitable
for export. It rented a cold store
in Biratnagar to deliver to
Bangladesh which demanded 50
MT per week, which KAC could

not deliver, after which the
Bangladeshis lost their interest.
One important impact of this
project was on the price: before
this project the price of applewas
only NRP 2/kg at farmer’s level
while afterwards the price settled
at NRP 10/kg (up to end 2008).
The organic certification was one
of the reasons why the price of
organic apple increased from NRP
10 in 2008 to NRP 35 per kg in
2009 (ungraded) and was
marketed through at least 6-8
supermarkets in Kathmandu.
Other reasons for the price
increase was caused by the better
post harvest management, most
tangible the improved packaging.
Another important factor was the
general increase in market price
due to the reduced production in
the Himalayan belt: 7 thepricefor
uncertified, but well packaged
applerose to NRP 25 per kg.
AppleProcessing :

Processing of apple isimportant
as a considerable part of the
producewill awaysremain of too
low grade to sell for fresh
consumption. At the same time,
this is even more urgent for
farmers as market access will
remain problematic during
harvesting time: processed apples
into whatever product can often be
better stored and/or have less
weight or volume which reduces
transport costs. Several enterprises
- including the largest called RN
Organic - have started production
of dried apple slice on a
commercia scale— both for local
consumption and ‘export’ out of
the district to major markets in
Nepal. Other products have not
seen any commercial up-scaling,
except for apple cider production.
Of course, production of local
apple rakshi for district or
household consumption remainsa
long term favourite. some local
entrepreneurs are ready with

distillation equipment to start the
production of apple brandy. They
are still waiting for alicense, but
license provision for strong
alcoholic drinksis- at the time of
writing thisreport - banned by the
central government. The general
opinionisthat dried apple hasthe
most potential (easy processing,
light weight), but they have to
compete with the good quality
apples coming from Mustang. If
these various products are to be
promoted on a larger scale,
separate value chain analyses of
these products would be
worthwhile.
CONSTRAINTSAND OPPORTUNIT
Constraints and opportunities:
1Input supply Quality of saplings
* Nursery operators are unable to
provide adviceto the buyer. The
former is unaware of the
varietiesand their characteristics
e.g. need for pollinators, early or
late variety. Also practices to
limit spread of diseasesthrough
nurseriesareminimal.
 Jumla announced itself organic
in 2007, but servicesto farmers
to support this decision are il
minimal. Knowledge on organic
production, bio-pesticides, etc.
among agro-vets and DADO
extension workers is equally
minima.
2 Orchard management :
» Still a large part of the apple
producers has not yet adopted
pruning, irrigation and compost
making, causing small apples
with less market demand. 3
Harvest & post-harvest Harvest
& post harvest management
* Grading and careful handling has
taken off, but especially on-farm
handling still needs to be
improved. Packaging material
2009 saw great improvementsin
packaging, but this was mostly
subsidized through DADO-
Jumla and other supporting
organizations. In this aspect,
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At least 95% of Jumla apples are
organic by default, as the
marketing opportunitiesfor Jumla
appleshave been limited and only
afew larger farmersarewillingand
capable to invest into expensive
chemicals. The 10% of the total
appleswhich did reach the market
outside Jumlawas mostly used to
servethe cheaper market segment
intheTerai: poor management, all
theway from orchard management
to packaging and transport, made
these relatively small and often
bruised applesless attractive.
POSTHARVEST PRACTICES:
Apples going to market rarely
satisfy any specificvisud, texturd,
flavor, com-positional, nutritive or
safety criteria. Produceis brought
to market after harvest with
minimal cleaning are harvested by
hand and are brought to market in
traditional packaging such as
doko, tokari, bhanga, jute bagsand
in improved packaging such as
cratesand polyvinyl bags.
Currently parameters such as
chemical composition, nutritive
value and safety are beyond the
concept of quality inNepal. Visual
attributes such as freshness size,
shape and color are generally the
indices used by consumersin the
selection of produce. Insect-
damaged fruitsand vegetablesare
readily accepted by consumers.
Large quantities of fruits are
retained on trucks and in some
cases are cushioned with paddy
straw, moss and bananaleaves (in
the case of bananatransportation).
The packages are roughly
arranged in ordinary trucks/mini
trucks, bus roofs and hand
tractors. Traditional packaging
does not provide adequate
protection given its flexibility; it
cannot be properly stacked owing
to its height and shape. Further
losses are sustained due to
mechanical injury of over mature

fruits in ordinary transport on
rough feeder roads.

Littleimprovement in transport and
packaging systems has been
achieved. Currently packaging is
lined with cushioning material and
trucks have been equipped with
racks. Two single layers of
packaged produce can generaly be
accommodated. A wide gap still
exists between recommended
technologies and their adoption
rate. The level of adoption of
recommend technologies is still
inadequate to support the
requirements of external markets.
This has been clearly proven
through an initiative undertaken by
the Agro Enterprise Center, in
exporting mandarin oranges,
apples and pears.

Marketing of Nepalese Apples
Grading was done by the traders—
usually two grades depending on
size alone for export to the Terai
till 2008. In 2009 grading (A, B,
C, D) was introduced but without
price difference. In 2010, thiswas
doneby the earlier mentioned nine
cooperatives which collaborated
under the umbrella of the District
Cooperative Federation Jumla. It
was agreed to only export A and B
grades. Grade A received NRP 30
and 26 for organic certified and
non-certified respectively and
grade B received NRP 24 and 22
for organic certified and
noncertified respectively. Thereare
no grading standards for apple in
Nepal, and the definition of the
different gradesisbased on mutual
understanding between the
stakeholders. As nearly all apples
are transported by plane, whichis
also achallenge becauseflightsget
rather unpredictable in the
monsoon weather, grading, pricing
and packaging all happen closeto
the Jumla airport. Sometime
Golden Delicious, a late variety,
gets packaged separately. The
district headquarters traders will

usethe applesother than gradeA,
B and C for processing or for the
local market. When there are no
flights available to transport the
apples to Nepalgunj or Surkhet,
from where the transport can
continue by road, also A and B
grades start flooding the local
market.

Trade and Marketing of Apples
Harvesting already starts during
the monsoon and makes transport
over the Karnali Highway
impossible. Thismakescostly air
transport the only option, but the
same weather makes flights very
unpredictable. There is also
cons derable competition between
cargo and passengers, especially
before Dashain as many people
want to go homefor the holidays.
If the road opens early, transport
by tractor becomes possible
increasing district headquarters
appleprices. For example, in 2008
the prices increased from NRs.
10/- to 20/- but with losses of up
to 50% due to the bad road
conditions. The 232 km Karnali
Highway opened asbarely atrack
in2007. Thishasgrestly increased
the perceived future perspectives
for the Jumla apple sector. The
World Bank is supporting the
blacktopping of the first 132 km
(up to Khidkijiula) which is
expected to be completed by the
end of 2011. Improvement of the
next part is expected to start in
2011. But the chances of
landslides blocking the road
during monsoon will remainlarge
for theyearsto come. Those 10%
appleswhich do reach the market
outside Jumla largely serve the
cheaper market segments in the
Terai: poor management, al the
way from orchard management to
packaging and transport, make
these relatively small and often
bruised apples less attractive.
Nevertheless, in comparison to
Chinese and Indian apples,
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Variousimprovementsstill need to
be made. Modern high-yielding
varieties need to be introduced,
those which will dowell in Nepal
from the perspective of organic
production, dry area with little
irrigation, less required chilling
hours because of climate change,
etc. Nurseries must be able to
provide disease free saplings and
provide advice to farmers.
Commercial supply of bio-
pesticides and bio-fertilizers
through agro-vetsand a so piloting
of home-brewed bio-pesticidesare
necessary for pest control, which
will even become moreurgent with
the climate change. Further
promotion of pruning, irrigation,
compost making—lack of available
bio-mass being a problem here,
and handling of apples during the
harvest, especially on-farm, to
avoid bruises are important to be
able to supply large apples with
good appearance for which most
consumers are looking for. Well
trained Local Agricultural
Resource Farmers could be away
to provide on—farm advice and
services. Further on, strong
cooperatives or other forms of
producer organizations are needed
to manage post-harvest and
marketing activities. Although the
priceincrease in 2009 was agreat
success, still marketing is not
sufficiently working in favor of
Nepalese apple farmers. Margins
upstream are high, limiting sold
volumesand still many consumers
with an interest in organic apples
cannot find the Nepalese apple.
Linkage to more wholesalers
would widen the distribution
network, increase salesand should
especially reach those consumers
who want to pay a premium for
organic products.

CURRENT STATUS OF
POSTHARVEST MANAGEMENT
Recommended Technologies

Currently availabletechnologiesin
Nepal arebasic and can, therefore,
only support domestic
requirements. A number of
technologies which have been
recommended to upgrade
postharvest management in Nepal
are now described.

Harvesting :

Harvesting techniques and
maturity indicesfor apple, orange
and banana have been established.
Harvesting bags and knives have
been devel oped and distributed to
individual farmers on a 25%
subsidy. Hand harvesting is also
undertaken in specific situations.

Postharvest Handling :

Grading and Sorting :

Grades have been
established for Apples by the
Department of Food Technology
and Quality Control. Thesegrades
arelocation specific, being focused
on the color and grade
specification. The grade sizes
rangesfrom 68-78 mm extralarge,
60-66 mm large, 55-60 mm
medium, 50-55 mm small. Grades
established by the Post harvest
Loss Reduction Division of the
Department of Agriculture (DOA)
differ somewhat from these
standards. Grade established by the
Post harvest Loss Reduction
Division are more practical and
appropriate for the domestic
market.

Packaging :

Improvementsin thetraditionally
used packaging such as doko,
tokari, and bhanga have been
recommended. These
improvements provide for
cushioning or lining with rice
straw, pine leaves, banana leaves
and paper at the base and sidesto
protect from roughness of the
packaging.

Improved packagesinclude crates,
carton boxes, wooden boxes,
polyvinyl bags, etc. These crates
are usually plastic crates which

haveacapacity 20-25kg. They are
used for tomatoes, cucumbers,
capsicum, and gourds (e.g.,
sponge gourds, bitter gourds, etc.).
Crates having a capacity of 20 kg
are used for mandarin oranges.
Improved traditional packaging
has proven more convenient
during transportation by man and
mule and less damaging. With
time, these packaging materials,
however, need to be replaced by
even better packaging.

Storage

Rustic stores:

These are structures having
dimensionsof 195 cm length x 75
cmwidth x 225 cm height, which
contain fiverackswith the capacity
for the storage of 500 kg of
potatoes. These stores are fenced
by mesh wirein order to keep out
pests and animals. They are
covered with straw and grasses.
Applesand potatoes can be stored
in these structures.

Zero-energy storagestructure:
Fresh vegetables and fruits are
stored in zero-energy storage
structures. These are constructed
using local materialssuch asbrick
and sand. The structureisdoubled
walled with a 4" (10 cm) space
between two wallswhich enclose
a central storage space having
dimensionsof 75cmx50cmx 75
cm. The sand is kept moist by
sprinkling water regularly in order
to maintain a temperature of 7 to
10°C. Itiscovered by ajute matrix
which isalso kept moist.

Cédllar store:

The cellar store is a warehouse
constructed from locally available
construction materials such as
stone, mud, and sand. The
temperature within a cellar is
maintained between 4-9°C, while
the humidity ismaintained between
75 and 90%. Cellars are used for
the storage of apples, mandarins,
oranges, and sweet oranges.
Organic Certification

'ﬁﬁ[ A 3099 ST (Krishi Journal-2020 (April-May) |

EY



chilling apple cultivars are being
grown at low altitudes, aslow as
1200 m.as.l. Total of 54 districts
grow apple, however, there are
only 12 major apple producing
districts mainly from high
mountain regions (see Table 3).
The data for Jumla does not
correlatewell with that of theDDC
Jumlahousehold survey of 2008,
it gives an indication about how
districts compare. Also one hasto
take in consideration that the
production is very scattered, a
considerable part not with much
commercial value and only
consumed locally. Only Jumlaand
Mustang have an organised export
to magjor townsin Nepal.

Apple is one of the agricultura
products with a good potentia in
the mountainous districts of Mid-
and Far-Western Nepal. In contrast
to the other districts, apples were
aready introduced in Jumlainthe
1970s. But it was only since 2006
when the Surkhet-Jumlaroad —the
Karnali Highway —was opened as
a seasonal road that the people of
Jumla suddenly saw apple
production as one of the major, or
even the mgor income source

Karnali Highway isstill aseasonal
road, and remains closed during
the monsoon season, whichisalso
the harvesting season. Therefore,
nearly all apples’ exported’ out of
the district need to be fl own out
by air, which is the single most
important factor impeding
increased applesales. Possibly only
10%issold, whiletherestisused
for household purpose or remains
on thetrees. With thisoversupply,
farmerslogically havenot invested
in orchard management like
pruning, use of manure, pest
control, etc.

Jumla declared itself an organic
district in 2007, and in 2009, the
District Agricultural Development
Office initiated organic
certification of apples for three
Village Development Committees,
with support of organizationslike
SNV Nepal and World Vision.
Also nursery improvements,
pruning, professional apple
packaging materias, grading and
market linkage with wholesalers
were promoted from 2009
onwards. One major success was
the apple price increase in Jumla

for the near future. Since of Nepal (2006/07)

2008, farmers have been qigri 0
planting more than 100,000 %ﬁ{f gAgga(ha) 3{;’)_0
saplings per year. Operating Mustang 304 10.1
applenurseries hasbecomea gy ik humbu 281 9.4
lucrative  and  fully g gikot 236 79
commercial business.

According to the DDC 33:(%?71 gig ;g
Household Survey of 2008, poqwa 185 6.2
nearly 10,000 households sindhupal chowk 155 5:2
were already engaged in i mia 137 5.2
apple production in 2008, Bajhang 15 3.8
producing together morethan gt 11 3.7
1800 MT. The production 14z 300 100

will increase year by year,

because in 2008 most trees (70%)
were still in a non-fruiting stage.
On top of this, farmers are
expanding their orchards large
scale. Although a large part is
already being blacktopped, the

from NRP 10/kg in 2008 to NRP
35 and NRP 25/ kg for organic
certified and non-certified
respectively. Partidly, thiswasa so
caused by high pricesin the apple
market in general. In 2010, the

prices went down respectively to
NRP 30 and 26/kg for grade A —
the first year with price
differentiation for different grades.
Progresshasa so been madeonthe
organizational side. In 2009 the
three certified farmer groups
undertook joint marketing, and in
2010, nine Jumlacooperativesdid
so under theumbrellaof the Jumla
District Cooperative Federation. A
major factor in this development
was not just the price increase in
the year before, but also achange
intheagricultural policy, asfor the
first time only cooperatives were
allowed to apply for the air
transport subsidy.

Although progress has been made,
still more needsto be doneif apple
isto becomethe mgjor agriculture
sub sector and the major source
of income for Jumla and
surrounding districts. The
Nepalese apple will need to
compete with the Chinese and
Indian apples, which now have a
market share of nearly 90% and
10% each in Nepal. One way to
createanicheisto further promote
the Nepa ese appleasorganic, with

Area(ha.), production (MT) and share (%) of major apple producing districts

Production %

4557 194
2888 12.3
2495 10.6
279 ok
2070 8.8
1897 8.1
1610 6.8
1349 5.7
1260 5.4
1001 4.3
9666 4.1
23523 100

or without certification. Theprice
premium received by producersfor
their organic certified applestill is
not sufficient to cover the extra
costs coming with organic
certification.
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APPLE POST HARVEST MANAGEM ENT-

ABSTRACT :

Apple a fruit of temperate origin
was introduced to Nepal several
years ago. It is best grown in
Karnali zone. Government of
Nepal has identified apple as a
commercia fruit of comparative
advantage of temperate zones. The
construction of Surkhet-Karnali

road has opened new opportunities
to apple produced in this region.
Degspite farmers interest to grow
more apples for their livelihood
they have inadequate knowledge
about orchard management and
cultivation practices, post harvest
handling including storage,
transportation, wrapping and
packaging. Applecultivation canbe
more attractive and profitable by
boosting the production and
productivity (through better
orchard management) and by
minimizing post harvest (grading,
storage, packaging and
transportation) losses. After
harvest fruitsand vegetableseasily
losewater and nutritional valuedue
to continued respiration; they are
also prone to decay because of
contamination from spoilage and
pathogenic microorganisms. It is
therefore very important to keep

postharvest fruits and vegetables
fresh during storage to maintain
their quality, safety and nutrition.
Key words: Apple, Orchard
management, Post harvest |0ss,
Market linkage, storages practices
INTRODUCTION :

Nepal is predominantly an
agrarian society: the agricultural

sector
' provides
employment
opportunities
to 66 per cent
of the total
population
(MOAC Web
site, 2019)
a n d
contributes
about 36 per
cent to GDP.
Presently,
production of
deciduous
fruits (apple,
pear, peach, plum, apricot and
walnut) in Nepal is limited
compared to tropical fruits. As a
result substantial quantities are
imported to meet domestic
demand. However, there appears
to be tremendous potential for
further devel opment of deciduous
fruits in Nepal and for import
substitution as a'so mentioned in
the Agricultural Perspective Plan
and the First Three Years Interim
Development Plan.
Among deciduousfruits, appleis
the most important crop in terms
of area, production and household
economy in remote mountain
districts. But most production
units are small and often located
in isolated and inaccessible areas
whereinfrastructure such asroads,
irrigation and storagefacilitiesare
inadequate or completely lacking.
With the present increasing trend

inthe connectivity (road network)
in remote high mountains and
Inaccessible districts such as
Mustang, Jumlaand Kalikot, there
isagreat potential for increasing
areaand productivity of thesefruit
crops.

Post harvest losses in fruits and
vegetablesarevery high (20-40%).
About 10-15% fresh fruits and
vegetables shrivel and decay,
lowering their market value and
consumer acceptability.
Minimizing these losses can
increase their supply without
bringing additional land under
cultivation. Improper handling and
storage cause physical damage due
to tissue breakdown. Mechanical
losses include bruising, cracking,
cuts, microbia spoilage by fungi
and bacteria, whereas
physiological losses include
changes in respiration,
transpiration, pigments, organic
acidsand flavor. Lossesoccur after
harvesting is known as post
harvest losses. It starts first from
thefield, after harvest, in grading
and packing areas, in storage,
during transportation and in the
wholesale and retail markets.
Several losses occur because of
poor facilities, lack of know-how,
poor management, market
dysfunction or simply the
carelessness of the farmers.
Apple is a deciduous fruit and is
grown successfully inmid and high
mountainous areas from the East
to the Far West of the country.
Sub-humid and dry temperate
areas in the mountains with
elevations ranging from 1800-
2800 m.a.s.l. are considered most
suitable for high quality apple
production. The rain shadow or
low rainfall areasarelocated inthe
Western and Mid Western
mountainous regions. Some low
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fasmieTar qrRaare ATRA I FepH
ATTRT ATHAT AR ANTRFRER AT
TIITITHT TS TR TR T
AT TUFT T | AT JTF IASTIHT
TR FAFEE®, AegAT URIBFT
faamdie® ¥ fafav Tom, SagTawT w87
FH TRTEHET AqTAl ATTAE FHS
ART e Eeeh! e STHIET AT ISR
ST Tafee AUl Fa=ATHT faa91 a1
I b AR AN FEEAS a9
frar @rsT T |

fasmitaar it fagget g fafa=t
gatd T S THEA ATTFRE TEIATT
TR SOATAl STAATRT ST EaTHT Giefebe
T AN TAe"d FHA AR
et fHate = AmT T | Ay g
YT &l HHTEE R \!'l"I('llt'llSr
famfae SATeTe ITeehT SrarerAT qad® qiv
IFR, AAANGE T, ANICE AT
T |

TET & ATGIYF T FRTPT AT
T[T TG, T~ F BT | T&AT SAaeTaT
A qRYL T ATIRAT AR E

AT T3S W] AT 9T <099 TTeeh
AAGTHAT TSI AT [A9THT T8+ AUHT
TEul TRl fadrafed arsrATEEE T

ATTPRER ATHIT o | T I
qAF THATRATIE® STIA Bl a7
ATST AFTHT B, | THTSTT ERaT Al
FE THT AF STSH] AALATATs T
FEHATT X ISR [ATTHT @

TEATIH FHAT Aled alads ATAHT
STSTRTHAT S<h T4 |

FLaT FEET faF FaleT AMET TG
STIFIT TRNFTT F77 FHTT FTAAT

¥ |
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AW T fopT ¢

TEAHT GTE TR T AR AT G |
FE ATATAT 91d [SHSATIT A7
(Mosaic virus) ®mE-wg Nl 3@r
qQCHT B | IIAHT @R FTAl AT AT
IR T | AGE! AT GG AMSET
JUER T AT AFATH T Al |
fereTert T g farer wer (Tuber)
AT FFT TR ATITHT G |

ISR :

JEAF] TEAATS Fal TUT TTHHAT TR
FISTHT FUERY TR | AUERU &
FISTH ATTHA Q4 Tl I &9 | 90
IR A7ET FH ATIHHAT USRI &

o g s (Chilling [njury)
T WeATeh! TTZET T IhTIAE
w1ge8® (Advangate of yam
cultivation)

- O W IEET & |

- HEhr qBq T4 |

- % fearey UgRYr T Ak | fam
foTd HUER (Fleg TENW)
IRTIREE

- T HH ANS, | GE TR Al @ T
EEIES]

- &R U @ =, |

- 9l WE TR qGET @l T
afepa |

qrelt R

-T&A  ATIRIAAT. 9-2, HIEATHT TR
7 | WY HRITHT THH! AT el
AU THET ATTH ECTHT @Y farzhrep
AT FATET Faeqr e I qHTaR
TEXE® Tedl AU Fa ITedg | 9-3
afger fedl @1 IAETET F4 g
ar3ed | e g (Early Market)
F ONT AER I3 TUH TeAATS
fash1 1 99 . RIS AW 9 |
JId & FTl AET AR I d@d
I, | WY A=3T AN T T TS
qF FHATE 3BT ME GAATHT F |
(Milking) (Early harvesting calls
milking)

IR

-8 ATl A e Y Afeew
T AT &0, | THT AR T b
P! AT 33-¥¥ T g TH 73, |
Reference:

http:al aaboutkeral a-anishpanthy.
Blogspot.com 2/2008/10
crophussbaddry-greater-ayam-
cultivation.html
http://nsdl.niscair.res.in/inpui/i
bitstream/123456789/409/2/
crops.pdf

1.Mohan kumar.C.R Nair, GM,
Gerge, J., Ravindran, C.Sand ravi
V. 2000 Production Technol ogy of
Tuber Crops. Central Tuber Crops
Research Institute, Sreekriayam
Thiruvannanthapuram Kerala
Indial74p.
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FARA ¥ FUEHT (5 @R AT a9
dhlde JOIUb] B |
- T9TVY AT YE9THT JTATITehT 30 FiaeTe
AT 3Y a1 U 7 {99
T IIMSH I TUHTT FAl oL
T AT ARG R, FAFIT T TATT R
feama TaT BTaaE F9TVR g5 AT
qErel T AR IR TATGF

ATI-13 TH AT JUHT,
FHAREE TR TR AKHA 31
I ASA g T 977 ®EEre
JHET ATTH T, |

- QTFRA AT Iraa TEAb! T
T G FYNT T fehare YoTreane qara
EH ATTT TR G, | AETHT T&I 9T
TS 3T T & HU, 9T, &G,
g I W TR, ThaTers deerd
TITATS GaATS ITATRT SGEATIH T
HRT TR | Y, @ SAT&T THR! 3=
EIfeTafeTerT Sa=T fae I /T TIehT |

- fqoa™ dewenr Tl a1 T oW

leRTUeRl T SEHT TR0 i ARl
T T Wk TUH G |
I FHET STI-SIT3 T T TS @l
THET AUH F |

- Y AR TIEA T AR TG Bl
A U IUN T7 TR faded T
I AT ATTH G |

- fFam 7 FH=TR AR T qad
fa FH=T IHl, T WA g A
qfe T T AT T ST TR |

- ZUHT = ATH] AUHT T T FH
I FEATAAT T A1ehT T STAATSA
TIFRATE Irerd FaH dehld ATGITE

TUPT, TUNT T8 A1 [FHEHT sAfeet

H'Chdﬂl'ir o] =T eb] m fdeQ’Ilé
a1y 55 ot Few T A o
TWeH T |
IS FIHAT gII IR BT
TeSTHT 3T &, 1 forg TATT TRTSH
T fFae 7 SURTETg 9 9w o9ie
MEd e A ol s TRUH § |
fasr awr afrruer fag fa=r g 2
feFaTTepT STRTHT fa 9% 97T 9f 918
T JoTEd ATHTH @R AT T Ul
T | THET AT TS FTHRRATS (G797
g {59 A% 9T ATHTATS I T
iy e wreeHT g FHTaer I
gy T fAure wfedr wfuer 9 )

E A S b R AR IS G s LA L L K R S R

PRI ST gToreTder TRTATE S+ FXTe®ed! Tl TR | FeedTs
T, ATH 9T AT |

q. gHIT, HFITT A |

3. Temsrar wfguet, EifaTe
GTTHRRTE T@raT |

3. 9Tg, T @E=ET e et

Y. FHYET At AT TG |

oy =fre
EE ]
fetie grgenfas qar
TeTRII0T FHTS, HISATS!
HIAT3A 7 (25%%¥R050

FY A 099 §9T@ (Krishi Journal-2020 (April-May) |

R



20 T &g | TR TS FIeal arsard
TAGFER ATIT forF ¥ FFUlg w7
afaeardrs ATHEATE qAgEH =
cgarg (Dithane M-45 =1 4-90
fereaes gam e |

3. dI39TE : A8 faudie AaTH ARTR
g3 9= fofos | T @A #1e
AT, |

3. FHicgare | dE &-c U ATHI F1eT
w1 s+ &89 (Rooting Harmon)
M I I8 |

¥. fe=g o= (Tissue culture) : a1
Tt gfatgare 9T q@ fawar
TeTer? AT |

ATTEE

TATAHT TEAHT FA I I AT
fafea wfvwer 87 | Qe F=Ea
TR TqepTe o, Fmegediet foey =T
ATae®E gAre T Gfq T drg fa=
fawor e AU g |

q. qATRT QT © -TqATS BRI IS 1A
afqvg | a1 ATdHT TTA FAATET
fSTectTaTe FohaTT TR ATZTRTA THRT
qH AT AT A@URT T | TFHT
e 3-¥ ey I amr T YR
F 9O IAET a9 qfes | ar
TTAATE AR G0 | T qoAT
TS TORHAT AT 2T T&l &, |
ERIE 17 | R 1 e 1
eTaTe Tohad TRUHT &7 | THHI
TAEITHT Fal FET &7 | TTR Forl
T STHFE! AT 9% &, | U0
AT 3-3 Thea+ Al §76, | TTH
IR ¥-5 &9 &7 | a1 o1
9 @M eR w@iEdl & | A ad
Tod Tl 5795 |

3 W @RS - I1 S SrAr
ATERF! BRITHI ITIAT STEAT TForl
TURIA BT I3 g1 A =T G |
TH! IATET TIST SICHT q4-20
[P g | a1 TR -3 [he
T FeF |

¥, UTSSlS (TeATe) - A7 fEegel
FSTTeRT TR ST &1 | A7 T3 T
FAT T AT &7 | TASHT [Tehl ATT
TAAAT T TR, ITF==T qehT3ar
el qrr =fed, afd T4 g
STHTH Fdgare 3-¥ fthe el TR

T AR &9 | T3l deHT U3l
A & AR 94-20 [FATFI R Fe
NG, |
TRaAT fae@ & fawia wieer
I ACEE :
9. =7 *rYT (Shree Keerathi)
<. 1 %91 (Shree Roopa)
2 3% (INDU)
¥ A farer (Shree Shilpa) : 4t arsse
ST &1 T 5 AiEAWN TR & |
v «w®:
900 YTHH T =T 000 fFal gia
FFT ANG, | LS 300 YTHHT JT AT
3000 {Fdl 8o 300 UTHE HT ST
3000 [FdT 9T Y00 UTHEI HE AT
4000 fFdl 9iq gaex 13 aNeES |
JA U .
T wigTEr Aty oY e drewrs
IR T e TG fagarg Tamy
AT dig 82l 7 | T3 BT a0
g 3 e AiEATEE A Al |
AW T
qo U fazareia e fazarer L0 9
7 7 U gRafE o7l el 7 9 1 9
e arg q fHeear A 98 | ARaw
FA-H SIIAT 9o FHT aTE ¥Y-%0
F WrFT AT 99 I =aT g | FAr
qed JaATEAH! AT = fHaw arg <
frazer LT TS 99 |
TR qA T AAEIE -
ST AR T&T TR @A T I, |
ST IATHT %-¥ T i gaeTHT FHT
<[ BT I, | TATAHT THTATTE HADT
AT fawifed q9uaie aRaEr aed
TS 50-50, 5O AIE. T, Fiq Eee?
ARAT AT (TR TR B |
TET ATAT TATAHT G0 TART T Al |
TAAME FAHT FAN TR TR T
JATAT HERRAHT G2 HTAT T ATFTSTET
ATYT /AT, T GIETER] AT /AT Blo]
9G, | TT AA AT Q Al qfg AL
TAel3ST IATHT AT T tﬁ?l_ﬂ' HA
Bl 99 | e9 gfay T Aa et
fer@arerT ST7 =T 94-30 H.HT TMaT Bl
Tg TFAR Tl (AT TATSH UIH T
7 P TAFT HEIU THH &5 |
Jqoy afker ¢
qed fara= alterd T == G | i
ey e afvees =+ SredHl 9 |

9. g (Ridge) : 9 fesr
JY-¥0 ¥ HT Il AT a8 Ue q0-
v F AT TR A I |

) gwrt (Mound) : 9 fezer gmT
TFFT IATE AT, | TFFIHT Ia15 9
frer aw afews | Far 9fq qo-y4
AT MM I A |

3) qHAaw ST A (Flat) :- Fwae
T q frever T I 96g | T
qfeeraTe &7 ¥y, FHT 915 ¥y, FAT
%Y, I IRl @leal @Al @lea|T FHee
A BTl A T | TIAT AT faq
qa |

%) Tl [HARAT A | TFHT qi
@Tedl ¥y, arg ¥y I AT arg vy, I He
Qledl @Al @lee Al FFIE T ITFTAE
A BTl A I8 |

fa=g -

TIET TAT I gofr rarar=raT T
U TUTCTHT THATSHT ATTITHAT TaT
AT AT foT=er AT &9 JUAT
faarE®r FaeaT T 99 | F7Ad0
STEAHT 219 IATST | gear HIEaar
AYHET GUEHT 90-9Y, faaHT Tkuesw
fo=ms &9 amEeas g7 | HEw &4
q&d @dlHl M7 5-90 YTHFIEH
HFITFAT ATAR (=TS T T4, |
gt (Mulching) :

a7 ! TEA G T8 | T Hodlg
& THFHT (o fevews, | ¥ shRard
FH IS |

U1 I

qeAATs qThT 237 ITAET TGE, |
Y, Bl TH EFTTTH AUHT @A T
q1hT AfEaT 98 HigE o sdezdsq AT
AUHT T@AT | B¥F faoardrs wRiNTIe!
araEl AT faue | TATEr TSTeeTern
ISTETE &THT SadNasd aed @l T
STSHT WHGT TIHT Gl Tal b
IRTHT FTH TG | HAIT STSERHT
GHER Ml AHHT diedl drR (Wire)ed
R AEITATS AT A(Gd AT T, |
HRYT

T AR &-Fl G BRI [Tehler]
T, |

R
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TATAHT e FeiT I Heb @il ST @elr
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IR T BRAT WE R A9 S
T |
*TERT IS IR AT IIIH &7 T
T THT STEEE ATed TANT TR, |

AYTTHT A 9T fegedle g

7 EAE qeAfa? g | fEew W
TEfFal o9, WegH drasd T TGl
far=mger a7 AT Heb AT A¢ Bl D, |
TTE-

Ak AT AAET Gl a1 areTel T
U &7, | TR AT garq Feream
ATTTF TG, | U [ T qERIS
TETS AUHET TAC ATAT BT I ITHT
Z79 A% I (R aHeT AT Heb I
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W T A YANT &7 |
SIUTTHT F Tebehl GTHA 54,0000
g T T IET 9RNE000 T T TId
JdTaehd .09 g |

TP GAHT FH IR g1 FRUES
*TIHT AT Il TS, |
STTITHT G qeaerl FHT
*I-ETAET FRUEE

STTHIRT AT

faftr=r fepfamesr 7 g

() 7 & Y 3T qUET

(%) SAa T AT

qr AT AFGT I ETEAT ATATAT
BTG, |7 T9 HAGEHT ATMED, (
THIaT SAFTAFT@H ) | A1 foreroo
EAETHT [CH HAZTHAT qAMFG | T
TITHT 2,000 HhiT IS TFH A, |

afEs |

(@) THEH TA

T ST A7aT 9fed FFATee! JanT
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T 94D, | X Uk AT /TehISeF qaATT
NI T TR Tk Web A SwaT TSl

S |

(M) A, Bew, I+ & T a1 q@A

T 2

SFRITALE =0 T

STTIATS FARTIAT TATSH
*TTH - FAH TH
T S AfaT

*qT@TR fad

gfest MeAA

¥-Y, T AGET 9T 3-3 Erale;

T MSAA T T

STk TS GSTATH ATIET 23T TS i
T T @ i T

*ET FIeET 83 Irad ale &TH I
SFIG FATSA

TG TS AT ATFENA of TIGH
T ¥ =g e

a8

*TERT HRTAT HITEHT
qIags A qS
| S qTeRT ST ST A AT
T TS T8 |
N 7% Fferaeatg w4 o
Y Fe |
(o) dISH IUER

| < urgfa & SrEr aw
FYIIET a1 TYIq
7. 0. 91T 1 Afes |
(@) dHAA aqHT
sgare! faar qarer
T FIETATHI TSI
*fgg A T

*TF WV IRT
*gTed 41 S I3
QredHT U@l FeE 0 F.fHafer T
Y Y = @reddT W 49
JY.0 YT T FEl AMMATE HA FiT @TeaT
BT | WEAH I USfay Wad! 413
A T Y A lETEEr AW | a9
A@ GEA-WEAH! I Y F.1H.
FAIEE, |
AT FeRIeT S ER ATee- 3RE e
T 9 F.f7. ¥ die I dedr g4 Y
.19, #7 TA ¥,0000 FlE/ gaeR AMSA
IiF=g |

R0 W1/ T IRE Y &N /5w
T A8 TN T Al |

@) fa=rs :
fe= 7( Transpiration )
fa=mg e afver

q) Ffes

() TTET,FTATERT A FeAqTHIR!

FETIare

(3) FHoET

(¥) w41 (Spinkle)
e a9 ¥ far=mgert AT eraare 9T
qUSHT <-4, I (=3 faquas |
fa=rg fem arferer -

ofgEar amIar
ofa%ar g AqTATHT
STHA Frorl ATLATHT
STHT AT AGEITHT

ST ATTITHT
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*HA e IHT T ST AR FHIAT

T TE Ba |

(B) HPH! HRUTAH! FHI=0r

q) BT e

%) AATFAR R AW 4.0 3./9,3-3 fT. /7.
TTA ¥ 00 T 9T fHaTs W TU
e ¥ fa= fam

3) Tarfe: 9-¥ fa= i wo WP3- ¥
F ./ && WA Y00 T =T
fraTs 9ART I |

¥) qqAT b YT AMST faATiTeress
AR T

(3 A€

FHC a7 MSHA - 90 T /8.

fawTeeT €0-c0 & i, N 30-¥0 &5

P 7 q0-30 &7 K 9eq9 Iarmettch

qURT ATTHT (T Hebebl AT ) T 5 O-

320 N yo-wy P 7 30- vo &K

fegaer @

QIS TART T qiHr:

9 T+ 9/3 AT

) 9/3 YSTHEH AT AGLITHT

3) 9/3 TEA g o -(Tasseling

Stage)

(V) STl FarT

*3TT FIET 3¢ TS FISUS, a1 ek
f&ket c0-40 fa=Hr

*30-34% o= woaT

(@) WhH faamar dicdie doagss!

FHIFT TANEE:

AT

faeare! gfg wasg & ¥ ITaes ATEITH

AT AT I/ TEAT & TLH, |

Fa9=T Ifge RET qaeed T 3

AR € ATHRAT Belg BehT TIRTe

A7 WL | 9fg T qTaee q8fa ¥

TH T |

FORRY:

TwTaTe frafay ®dg TR I AT

AT [ T@ IEF, | ATl el 9T T

TFET HAA h a7, ATTATAT FTHTRT

gAE &9 |

qrefead

R TAEEE [FARTES THTATE Hafa?

hds qiefd" &7 | Sedl @ ATHERAT

WW|

WWF&W%’H?F&W
QUEHT Ui dRUT TE7g | Il T8

o |

AT -

TIET FHT TE& AT T FAE WA
3fEg \FAAr ATRITAT RET IAEE
AT Al @ T FHI FTceh

TIMEEET ATRT T AT B[kl Tl
a1 AT T LTSS [STaehl AIMET ATHT
gHTESH T BT TEvg |

TR ATTITHT TebehT THTES T
fFmRIES TEDH T FAOMETH =T
ATHT A BEo |

Y T Fegehl JAU

ATTAGR 39 =, FHT T Peg ATTILHT
TG HA TETA ATTeEd J&TT T
TarE% A qRfefde FRo IHEn
ATUafe gTfad TER e (FT ST areT
AT AT TRTH & |

e @R breE (New Covid-
19) FT FHAT DTS AT T
YA WY B (AESTST) STaLITHT

AR T & SR FE IS
TGS & AEATeIT AT ATTHRIHT
AT goaT gt AU 1 o9y
AT TR qIT GRIHY AAE®
qravqeh TIHT AR, HIaTsd, SHe,
TEIF AT AT I T Al
Frgel TEATead FIHT TSR TRIZTHT
£

TR BT FeATETER Ty fAYwavdl

I<h FTAR] AT ST drged qIaieed

T A gEr fafv= FEwmEE
FATAT T FATS TTHT AT
ETETATS FATAIHT FHA a1 Fratedd
FEFHH & ATged Hargdare o, T
TH T AT TIT F F=ATAT qeqa
AFFRT TSETH FA FRUEGT I
STET I T T TUHT ATEA
TEEES T FIAATATS AT /AT
Wega Fratatg AT ATH T ATRAT

FREA T8 (AF Ahe®dls TrE
I FHA FATRE TRTRT G |

STEHET ATl ARET FATh! AT RIquT
qgd, ANTETT FaTepl AT IfaEAR
&G, | ATSTAT G FATehl ATHT Taw9T
THebed, ATAT FEI=AT aTeh! ATHT ST
AT, FAHT AT AR AT FIEIATE
TS, A3 ATHHNT TRTITH T, |

HRIAT TR ITAR BITAT I
STHRT T TeT TRYHT AT

mEr : [EeeTar gvEw

grdr +.: 495000009909

k

farea=amdT ATETATEHT #9HT ®Bfdusr HRET 9Eed (COVID-19)
I FSHAUATS B AfGd qAT BT AHATH T [TIA0TH
ATRT SETHHT AHAT ‘BT AT AGHAT IThATH, a7
TAT IT=W Y @Al GIiAUH Zal T=geh Alch qAT HH-
FIEE Al GIArHT ThH STHT TN FEART TRIET & AR
Wﬁ@wﬁﬁwﬁ%a@rﬁwﬁmﬁaﬁwﬁﬁﬁaw

S W ;LT AT TSF

Il AW © HRAT ASTH FSHA, I TA1 IT=N H9
T IRBR

AR TAT AT Fidied AT
WH?JTEFQTRUT%T‘HFT

%" |
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(Greater yam syn: Water yam,
Winged yam)

Dioscorea alata
Family:-Dioscoreaceae

=T

JIATS X dedd U i | dwa
JEAYT fawar & | ¥ AT 5-90 HigdTHT
gArs TR g AUR JaATs U
U FTCATRT TIHT GAT TR, | ATRFA
TerEwdT W& @rar (Staple food)
FTATE] TTHT FAN TS, | AT AT
FARE a9l del aed IdEd T
fatq T 39T &7 | TSE qTA ¥0-Y0
el e weg T 3 e e
AHEE g9 | o, AR, faud
qod @I ATATR] JATHT TR
JAEA FH T A T @ d¢] dANES, |
FARTTE! AT IATET ¢.q TH 8§t
T A AT ¢, TF gae? ¥ TFaTHT
9¥.Y T BRI G |

diftes Hew ¢

e ofch (Energy)®t 9id &1 1 q00
I eI 995 ®rarr (Calories)
ofwm feeg | a1 @rETa wfewaq
(Constipation) #® g | 79T
FATLA (Bad Cholesterol) Gal
TRATE UEISS | WA ATEAT A
FT=Rae Srmss | (Lower colon
cancer risk) et Fer ferrars S
SISHT ATSH Wed g, | TIHT gl Ja
&+ aca (Anti oxidant) 9fF 93 |
IgHT drergaw  (Potassuium) #9%
(Cupper) T wam (lron) =& 915 |
aqd WiEATE®AT ITIITAT EHA,
(Estrogen horman) a«rs= F&dmT
TE | (yam attribute to synthesized
natural estrogen in women) Baquer
and oke (1977) | Fsiera®dT JITa™
B WP IAE®H] IFdH 3.3-93.2
gfeera ¥ atfudw ¥.2-9¥ giqerd w1
gifed qrges | agAr1 fqq fefaasr
urgiErsfa=®  (Anthocyanins),
argted (Cyanidin-3), emEe
(S-Diglucoside) ATAe dedg® qfd
TEAATE I T Afeheg | AFFRI
TN HEEATS ATTHT 7RG AT e

aeel Sl qfafer

QT 91 HE ARRE! TIH] @TH
Tl |

EIR G

I qur w91 3907 yafera (Torpepical)
gral &1 | av 39w (Sub-Tropical)
ZTATATAHT 9T IFERT @Al T A |
TEA WAk AT 2Y-30 ST F=EUE
AR =MMEws, | TTR Gl T SISHT
gere =¥ (Full sunlight ) grararraT
qf TFHT QAT T ATk, | T Fel au

gdr T IIAH &S | AT fereae
TOTET B UG | HIEIE MU= ¥.Y-LY
TEHAET AT T Iibeg, | Tge ST
gI® a9 aed amsd &sd (Crop
Rotation | Ti=ars d3®T qATT
(Planting materials) @&« Dioceous
farzar &1 | IFHAT ATl T 9T AAT- T
AT &7 | qocAb] ABIHT F-HTAT
FE® heag | Taars mew (Mirek)
AT | 5 =R foptaee A Alebw, |

AMTAT 313 =MD, | TAHT IATIAR]
1T e e et (Adequate
MOi Stures) &9, | TeT Y it
HIEHT For@me ¥ 9oTed aul g99d, |

AT fa T A& [T &7 9 Brel
faaT egar (Tuber) d&a a5 | afe
faera g1 Jammr AT f&q 93 "ver
T=3T &1 &99, | AR I~ TATHT Frel
fz7 (Shorter day lenght) g7
SCATEHT AT TIIH A=, | Frarar
gdr Tar goed #9 g | (shade
Leading tolow yield) |

HTET : IEeT QT T qrr Fore (Not
water loged), AT gwkr T TiEd
(Friableand deep soil), ArerT ararert
F==® (Proper aeration) g, yersi
T fafaUeEr dMe adre M

q. 2ga® (Tuber) : T&a I Fasgear
g FET & A ey de (Set)
A | Hew A3 ¥ AW 9T (Set
type) ﬁ SCATETHT AT TATT ITSE |

AERAAT 0 IH If@ Yoo W
TEIF! e AU | AT I
FAITST ATER =Y, YTHHT Feare 94,
g9eY JCAE AT T&d Y0 UTHH
I 95 T a7 9T | 400 UTHHT
T ITET <& T IR ITATET AT | XS
9000 YTHSH! FT ART 39 T SHTH
JCATEA AT | & Fe A W (Set
type) o IETEAAT FEX TWH @, |
qeael argwl (Crown) =T IqTE
30 Afee T BaeTdFH &g W faerenl
T (Middle set) &z et 2y, e 2ae?
et AT It (Tail =T &7 3T
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&y
q. IT AT ARTafe; fawar Turare faeare
I a7 A AT famaw a4
ARTERHT $ics G fawdT Hag | 975aT
T ATATE% GHMMAT @G T
i, GATTAT SEUTS, AR I Hed
FE |

3 A1 ATREA AR UG, fawar
TEAT &3 W7 | GTTAT TATHR
AAEE @S, Id GoarTg, T
fawarer gig faem™ AfE, |

3. fawar sizarss | T qeEw
fHefra | T fawarer qasr aides
BT Y o | T Uy 9 fawar
AEfamr wEg | [T AR qAEE
TF ATIGHT FIfgrad | fasdrsr
qATqTET TS T FIHAT ATFHI
(Vascular) gomrerr gsfas 94 |

AFATHET JIIEE !

9. T ¥ 9E TSI FANT T, RTeA
UTEH YO FITTRT T3S AT Rl
IIAR T 94, | Al fawarar TR
LI IRGUAT HehbIoTd 3 UTH i fefe?

IR T JTRTAT I FT ¢

fqaRor I (F.9M) AR (%)

gTefae Bfedr gaml 500-3000
9%,000-9% 000

I BRTAT AT ¥00-%00
£000-5000

ZTETaE ITAT T GAMI300-¥ 00

9%,000-9%, 000

I AT bkl A {00-300

Fiy gfetfrafar wermEe wiafate

Fy 3fiiatey weTemEr, A9 &
ARTET “HEATRTS &TFAHT JTHT harT
T AISAIR FATehl AT ATATHA T

FH ATARIITHT EaT TATIT Tl B |
Tq AfaHed! Aaid 90 G WH T
T TIAHAT & gl 9897 ¥ 9% Jere
frearerr Teaml ghtemdier Tem 9

HIAA TMLT T AEET IeATEAH]
U [qers e SIRTE arafd & &=er
THIATA RS HAANIERIT & Tqbb] T

S TEH T | R0 FIGE ¥ A
TRETITHT ATATHT AMAHBT AT
TR T AT AIFRE [TRTH

IATEHT TIT JATEAH] AT Tl
gfg T THFH! FT qAUAT TGl TERT
FITT SITEEEH! ATATHT TATSHA
@SS | BT FHAT AT aNHT Teal
TR T TGET AGTITeR TTSTITETHT SATehT
FIUT ST &TAHT SREPT TR AT
7 AiEdTRl AAMIF T FLIT FHAAR
TET 3@V, | AT TRYETHT I TaH
Tfeew 7 e AT W ared
FATEEATS TEUTH IR T T dATATaRT
qATST Alhrg A FITATE HAT T,

Alee! ATaaTars HedTgdh T H°id

309t HUR 9% T ATHF dadT3e qdqT

FTATAART AT IIETHT TS B THeA

ATITHET ATH JeRTeTd TRTHT faT |

T9 AiawAT = fauoaqer Igrive

TIT Tl FETEe® THTIT TR

Exll

-YBTSI &THT TANT &4 AT H
AR T ITTRVEE

-qreR fee? ¥ feifea? AaasIR aun
RECIEE]

ITH! @AM T WENR gaTdrs
ISR BT glatae gretad T
IEIAA AITA WIFR EHT qgqT
qIIE faFT FEATAgH! A
fde aea i 3f=fqafes
HETOTT@T, ST EfT FAqFTH

-TRERT Tl gfafer

-UTte BT grat

- SIHRTAAT

- AT

79 AATE IRTHT FEHEE  HT
I T, 919, ol &vg, TadTiasd

qRYE, GHACR “HEATRTS] &

STHT fFa T RN garedT
artr erardrg wfo ArfeEET
s ATATSTAT T ARTHT &1 T
fAHE Ig9T TEATIEEATs HT

FT BTHET GHO T G| ATTHE
gty feF FEIRTl soaard AT
FATIA A | dfAq I991d IAF
AEATA  ATHAT STAATTE  FTSAAT
ATARET GIAATHT FATHT FEHATT
ORI T T IR TR T

%,000-5,000
afedr srepay 240-390 m IR SR ?ircr R
45 000-70.000 T AT qAT FAANIF
’ ’ I 9T A dAT qATIT TR

AT OTd? g 3 qeek fawarar
ESRECE

3. TR T 9TE ATl FART I, I
ATTH! [aEaTerT THTER dcdTe 8ara+
7 % T | IETT fgwer Faruuis
BTCCATS ITHIRAT T qTHT € STl
T IR dredare ATeRd AR fasardr
I I |

3. I[TETE TATSTHR! AT AT =R
JUITEATSRT JANT T 968, | 7 FTeTTar
qRvar e fawares e 9 Tl <A1
AT T & | G I HRTerer
ATqETHT FANT T 94 |

T | Y AW M@ G ABATEE
AT BT T AT {4 ey

Tfed® | g9 arfad ge=d, &
AR FEI=IT YT T ¥ IRl
IIART TR GRS gar ITHM fedr
7T IgHT feam wagaifas fEarHl

FATRO AT A= AT ATEURT G |

FHIN AT TAT FSARL FiAtT TR
g.f@ g=r Krishijournal.com.np
ONLINE qfer 9@ qeq &rer
sHA
Krishijournal @yahoo.com
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AQTTHT HTRT STEAT : g™

TR~

T AR 7 de qaTvee

AT ITATEAT IRG FAT § A Y9I ATHT
I ZITAT ATTHFH 23,95 FleqeTel e
FfraT 47 w1 20 @@ v gar
239y qTHA STHIHT FTH TR ATTH
B | A9 GRS qAT AT HEreTeRT
ferqas IATHEEAT ¢aey Wclreh! AT
ATTRT ¥ FA-SAT dae? Aek AT
F AT AT (9T JATT TThT
3@ | g9d %53 FasfEd I=q
AR IT geafadl JAMTRT fArAT
TTHTT FTH ISTIUHT T, | AT el
TAT FISHTST FUCATET ATRET 3G Tor
TATZH I ATEF AT ATTRETR
AN ITHT AU SRE=T | ATATA TRTRT
CHIET WY ATA FAIT SFIE®
fafras®r gq | faqer &1 TagE
qTEe |

fERTeT IE9THT ATF FTET AFATS AT
AT I | FA-Fd ARATS AT &aT
FATHT TANT E75, | [EATCAT TQ9Terl &l
R Fw o 9T G | aY AT gl ¥
TETET JSUTHT UTS+ ElE%HT [q9d Hveh
AUH RS | @ FTHAT FETET 2
AT FTe FTH EfFamEre 76 | WA
=T GATAT T T &aT FEHTAT FaoTerT
T FIERT FINTATH TANT &7, | “TATA
9TqT 9TeF BT | TF TAH] 39T &78 |
Tk WTH] ATHT TET &7, STHeb! TOTHT
1E AT AR AIAT FLEIET TS
T FHUATRUH &7, | el Felaed
TEATS T YRTES, | AT HT T SSTAT
wa (Frail) @zeer &1 Fd-%d T8
R HICT-HIST (AT HINTAT ST
T9, | TEHT ST SR TET FTATATS STET
9l MERl {1 =R fags 7 o=
AT Fiew, |

URTTE JaeTehT fFaTe® el oTicherl
TANT TEDA 7 BN H&T EH AR
21| IATHT 891 FAl oAbl g | ©1el
FATHTHT AR FISHT AT TR & |
TBTS] YROTHT Fd JANTHl AT &
@I ITET I @eal 3@ G231 @Teal, Sodl

®IET AT FH [d579 | *al,
URTel fFdATesEd g | ®el

TANT M | GAT HUS-$RUS
ET AT ATERFT E7 | AX A |
ITSHT UHATAH! 41 BTea |
HATHR =apT (AT HTIA
FATTET E7g | IR JcAF
feFaTerT BT 9157 |

T ST AT ARTHT FANT & | |
SIFTH ATFX g FATHIMEG
LI E@«ajl a(_‘lé T fiear-
fr &9 | STETHr ATER g
TATH @ AR T qF AU
e SR fAfee ATt ST
6‘II\’;FS‘, | STehTehl TR HIA El3
TATEAT 9fF e TGS | Fd AT
STAT ATHR AT TR AP
T | & ek AIGHAT T A
TH T & T TSR &5 |
ST, FebehT T SATET ST
T TN &7 |

TBTS YSTHT HTH Bl g0
TATTHT FTSHS T T @
T SATIEER TRl Gl 3= HBIETHT
B, ST U T ST ATEelel 4T AhUHT

I | T W PIETAT T&T AR T |
GAa @ IGE TN &9 | AT
I JATHT ATF T3 FTH TS
9| g AW 9=l ufEd @d @Ar
fecaTss ®TH FIATC T | 7Y, &l
G~ THT TR T & | ATTH
FIATE G, | STHIFH 94/ 30 fthe T
FIATATET [¥he T IJHATE &7, | 767,
FAT @ THT TEHH TANT &7 TRETY
TJATS T THPT FINT & EATS TaTeAT
ferareert fafaa @ I “g@ SO |
27 | FATIIRT AT FIETAT G TSHRT R
Z7O | o PIETCATRT ITeil THAA &7, |
FART ATEHT AHTS(ALEATE FeT T
IWH &7 | [aHTEER] TART AT
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forfaaaT (¥R g7 | |TaT Foret 7 e
FATE ST 575 [T GeaT BT FATSH
HUAT AT FIETATR] SATET ITANT &7 |
AT STIHT THAA PIETATETT TATT &7 |
T [FATETHT FIRTAEARI TANT FH
Z7 | AT, A, ATSTh] AT SATET T
TET P TE=aT 875 | Web, STCHTHHT qr@l
AT THE®AT e FT §76 | GUTRT
TANT TTYE® fdehel &0 o | o1
FTeA EfGATHT R | &7 | a1 8a |
T T P BMEAT 2-'90° W=l &l
g7 | TR, Gl 91 [HEed T 79 |
TR TRTEEETE Sl g BTaHT
FTe 8l TGS MET TS, “d-
FA' AR fFATER®! TE (999 AR
Gl

T FAR AU T THATS WhTeT Fhaies
FEFSTH! Wi e AT dfg quet

TATTRT Bl o el TR S ATTERT
7 | O 9UH B1FATH YA AlSTAT

FA TATET TANT SRR T T ol
TRGY 9% TUF G | FISHISTHT THH

Z7 | GUIhT JANT TRISHT TTET 915+, |
TRTSHT [FATEEAT FT &4 | TeTS
g {979 YARTHT qATSH AR AR
ETTepT WeiTaTs T g “BNT T faery
I7 &1 | qET THEAT AT A, FAr
TIART &7 | o1 A, T4 feears
qeT IS F (57 | Fo-Hd Tk
HTST e T3T 35 fa¥ 9/9 SIS 7%
TS AT G STHMEEHAT GTH FTEehT
wanT afadrET A | a9 &
T TATST TaT Ui 9Tfch &% 9T &
T FAREAT TR &M Feb(g IeHT 91

TAT BURHBER G | WIE GIE,
IRERTHT gaTs ATATATAR! dfaeT el
THag, A5 & I ST e d18
GERTE [FAAE®d ATATTH T |
FARFT FIT=T RAT TREAE ATeTATS
TJH ITATeETR AT ATYfAE s
AT TR T STSATE AHT STSHT
T Tek ATI=APT ATIEATY b =T
ARG FT G, |

faeaer 1% I=d IMBEAT AT
IIINTS w7 ek BThe ATt g |
AT T=AFT ITATT AT BTHT AT &7l

TUF Wl TEATg ATHT AH] SISTATg
TATIET AT AR T T ARTART Hife
T3 |

TATT ATAT AR TUAT qAT AT AT
QAT AT AER YER T 9T 9B
JE9THT ¥ GTSHHT TeTehT TTITHT T

ATHT TR FISH SAST UM T @
g AT THUATS, PRI @bl ATl
AT T TG B, TRENT A T @
T AT AR AT TN T8 |
fa 3% 717 &9 99 9 & |

ik fRlTHeRT ATell I3 ZaT SUTTE®
TR UHT AT dlad AqF IR
GUAERE! TANT TG | TITeAT ATETHT
TAATE GIT T~ T B, | qTaT Tarer
TOTHT Yedreher! fwaT-fiee T8 & | 9T,
TUENT AT FTATHIET AT &, TSehl
A UR @UAATS “T-@H ' FATA
Fete e gAdTs (M- H 9 (a9
T GIUR G| T @9A Al
FETRT F(T IIST ST EThT Tl &7, |
TATS TATAT “EH i | T
feFaTE® STebT aTa Bam |

RIS AT T AAreTeRT fepaeEd Yerfe
[P =31 del THHE FHATST &al
FfT FRAT T ATg TATT 575, | TR
ATATH TRTSHT HIETAT AR R FgaTeH]
T YANT &7g, | ERATT AT ATTRE®
RAHT FATH FRGTATATE T ATTEHT
&7 | FIETAl, 1S, Hgdl, SHST 3T

F FHHT U AT gaT | AT FEITHT

T RS YEITHT & | Aiel AT 9

BI3-STSHT U370 | AR WA A
EAR] AT THETE RIS SISHT AT
IR aGal U5 | TFIRl IqANT
TR TE=TS T ATSTAT ST F@1g2 IT0TRT
STTT S AT ST (e T
UG T fAgadar g7 |

TARTEeHT fFATS TTSPTHT ST TEH ¥
TR FRT FA G AR X SATCAT AT WA
AT FTe ILAT 9T TSR IIANT

GETFHE TTH | TITE FT FT=T
TFITE © T Y4 F GIFR, TEEET
T, FE7 TIT 9977 [T

Z7G | ORISRl EITAT ITA TTSTeHI
HEEqU & G |

FT RIS &7 YRaE I+ &1 | ATt
UEITE &HT 9 IR JANT T |

T | @7 G, FTSAS] 79T
geEITeT fafr ;- vovo

FeH FEET GiT . 9000

T (F), G E 340 FaT

g AqMTr -

e WiEATHT R FET HE HY FHew

= TS e He T faETg 7 gftar e fa

-gT EdH I AT g FlIc THIS Iq gde? KO &, S
T T B AT HeA IS |

¥ Il g Aiel (Hars 9 |

-3 UETSl &FHT AEA-9 ¥ Y TTdhl Id blalhl ATg e |

REINISE

-9ETET &AHT Heb WATHT TSHS qAT Heqoteleh! sgaedl fers |
-3 WUGRUMAT AN IR T BT e T A, faz, arr,
fFaaTelr, SaT, ARl dd TART T |

-qerg, FdT wErer ¥ SAfaY 9 g% g 9 T

-99TEER] ATYHT Il FRAT TTEH AT T3 (ATl

ST, g8, aTom, fedmrg ot aiee a1 & |

AT T ETFATHT FANT TRURT MG | | SRS T AL I hieAd qHI Tl T Fad el
T ETAAET T AW AR B | fqgeurey AT ATaedd e (eS|
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GAT geares gfafe

Fagare fqar

afves & gawR s (ATFSTAr
FIETR) AT THI w@ARAT fF=rs
AT (FfT qH) fehTaw Farer
afe=r

AT Tk FIATTT el 21 | TqATS
FI, FFT T el TAR G ATF, |
fIaT &7 &A1 el e fo afereg; |
FIa-FIiaE af@ R/IOI-FTTTH
ITed @AW Itad qo g T

I
W’WY
TTed 95T,
- STHET T -
B
JUIITHT
s T TH-9909,
- ®ARY, TH
- T¥-q9909 <
» FHT-9¥
= -.4,__,-‘Fﬁ€
; AT ATHAT
S qUIITET
g T ATATS
gQTTTT fa

T

A4 9t ARy T

T Fg AT GAMT AR ATRT
30-30 UTH AT ATAIFAT IS, T
fasareT EFHT 3000-3000 ATIITF
ST, | THHT §13 A T 2S99
T HIEH ITER T 958 | THAT 13
FTRT AT Q00 F. HIHT HIFAT 3 . 1T
e AT @A FATST. 96T | I<h
GTAHT Tk STATH HIFAT Fgdel drg
T 9eg | A3 AT qeobdfs Aredrg
FAHT T Al AT I 988, | T,
THE ATSATS YTeTel BIYT BT qTiT
fa 94 | FEEHAT ATqTRT FrIATS AT
7 foEiare FErSTRl AT qAHAqATS
WEF G 963, |

WAREFHPH! ATTHT aF gHiSA
TAMCHRT SATTHAT AAT FRTGTRT ATHT
FI=RT UTEell ¥ /% a7 3/4 379 TSIkl
wiftew®r s faq gdg | (fesT
AT AT FTAT TTRT T 4F HIGHET
AT AT TR AMCE AATHR] T
T 958 | ATEIH ST=R T qar<]
feraam stoufs FEEeRT AT fawarars

-
-ﬁﬁﬁ_ B ECIGECAILES
: L -
T =4 *l..ql

WAMeE SARTHT AT 983 | wATeCH
SITTHT AT TR aﬂlﬂlsww

AR wfe-adr wdg | e mﬁ’@?r JAtEE w0 =fg
HAR-q9 30 fa AT FHAHAT IH TR &5 |
T 8T8 FNAH-TTT STeTs THIFAT AT ©
HTI-2q AT I STHTAT 9gT /AT e
FAR-AST g TS | TUATHAT I A STHAAT
ATSH- T3 3 e 7T SATF FATSH 9S8 99 AT
At ARy THIAT SATFFI I=T5 30 3@ ¥4 A
39h A= | fawared]
il -‘lﬁ ENE & SRTET TEHT |IEl TR T
feefe I . fazar fasararg crfses
BT A a1 S gATH :2_;_‘;;#? FRTETE el STHITAT AT
aaﬁai [y 9
o <0 3 90 & 75y | fawar @tm T@ A

HAQTIET ATAITF GHATOT (T )

TEE T AT TEHIS EOTTrer

T AT fAT AR | IT@T @Y wel a7 FEE W 900 2Rg 9000 &I :ng;jgé < faawt
wiEAEEAT IeET faEd GACAE gy YEEW a2
THEHT AT 9w | fedr ¥-3 &S merrw
. : FIRE A T “IE 4 2 (Anthracnose)
F1aH RIRGAS ATSITTH Y00 UTH 2 HiSATE W=
A qFay, 93, I9QR foee B ¥y U 3' sivafer 7 (wilt)
=M Fve 00 ITH '
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