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'to the Japan-International'Cooperatio Agency (JICA)

In, esponse to the request of Hie Majesty 8 Government of

-.Nepal a study team headed by Mr._Shichiro Tsuchiya, Head of - Fourth

'l'Laboratory offFruit Breeding, Division of Fruit Breeding, Fruit Tree

'Research Station, Mlnistry of Agriculture, F01estry & Ftsheries, fron

September 13th to Oetober lst, 1984. -5"-3

The team had diseussions of - the Projeet with the officials

' "concerned of the Government of Nepal and conducted a field survey in the

' Kathmandu area

After the team returned to Japan, further studies were made

5 and the present report has been prepared

T hope that this report w1ll serve for the development of the

'{'Project and . contribute to the promotion of friendly relations between

our two countries.__W- .;'

: I WiSh to erpress my . deep appreciation to the officials

concerned of His MaJesty s Government of Nepal for their close eoopera~

'_-tion extended to the’ team.p

February, 1985

Keisuke Arita

Pre81dent

'*"Japan International Cooperation Agency

The JICA sent to-r?i"
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SUMMARY

The Kingdom of Nepal is an 1nland country with the shape of
atrip extending from east to west, and is encompassed by China and
- India. It lies between in latitude 26° and 27° north and between in_
ilongitude 80° and- 86° -east; and: has the territorial area of about .
'147 181 km.;_ The land can be classified into the northern region of
| :mountains, ‘the central region of hills dand- the southern region of
plains. The climatic conditions vary’ wildly from thosa of subtropical
to tenperate zone, to frigid'zone ‘and ice and snow-bound zone. The
' nation ‘has a- population of 15, 022,839 (1881 census) of which 95% is o

engaged in agriculture.

The economy of Nepal. depends on agriculture, the country s
_ bas1c industry.' However, ‘the slowdown in the expansion of farmland
development and in the growth of food grain productivity coupled with
| the recent rapid population growth are inflicting a serious blow on its
economy. The attalnment of a ‘drastic increase in agricultural-produc~
tion, therefore, is the top priority policy in the Sixth Plan for the

elimination of absolute poverty.

ln.the mountainous and hillyfregions,_surfecelSOil is being '

.~ washed away by the cutting'of:forest trees_wnile_the land is being
further devided due to the current population -growth, ‘The increase in
the- agr1cultura1 production, as a result, is levelling off so that even
' the minimum subsistence 1eve1 of food production can ‘hardly be secured

- for the people ‘of these regions._

In Nepal, such citrus fruits as Junar and. Suntala have been
roduced since earlier tlmes but there is no- other noteworthy fruit tree
" to: speak of, except pear, peach and chestnuts which are grown in the

suburbs of Kathmandu in a small scele.,

The. Government of Nepai has formulated a mountain horticulture

?_development plan to develop fruit gardening suited to each area w1th the;



‘aim of ra1sing the income of the farmers in the mountainous and hilly
regions where the production of food grain 18 not suitable and of ‘
'dimproving the nutritive condition of the people and conserving the: soil
of the mountainous regions,.and has requested the Government of Japan '
' for technical cooperation and grant aid for implementation of the eaid

plan.

The Pxoject, based on this request for the grant aid aims to.
'construct a. Hortlcultural Development Center for: research -and experlment
of pomiculture technology of citrus, grape and chestnuts which are
considered the most promising of the products to be developed, and for
training of horticultural extension workers: (JT/JTA) and-leader farmers

to diffuse these techniques throughout the country.

By the implementation of the PrOJect, pomiculture . technlques
suitable to each area. of Nepal will be developed and 40 pomiculture
technologlsts will be given tralnlng of these technlques each year. to

dissemirate the techniques at each of the produc1ng areas.

The construction site nlanned for this Center is within the
compound'of:the Kirtipur Horticultural Research Station located-é km
south of Kathmandu, the capital city, The Klrtipur Horticultural
Research Station,waa founded with the cooperation of India in 1962 and
is the nucleus of Nepalese hort1cu1tural research stations., - The site,
1ncluding orchard has the: land of 20 ‘ha, of- whlch about. 8 ha are

available as the constructlon site for this Center.
The outline of the ProjeCt is as folloﬁst
HorticulturalzDevelopment Center
1. ;Buildlnéa (total'floor area about_3,120.n2)
| (1) Laboratory & Lecture Block (reinforced concrete, 51ngle-
. storied) . office room, manager s Toom, meeting Loofm, - lecture

=ha11 laboratory, research room, etc.

Floor area is approx. 1 580 m?.

it



R

_ "('l.;)ﬂ

(5)

-Dormitory'Bldck'(feiﬁfofded donététe, sihgie¥st6ried).bed—
“rooms; dining hall kitchen, house-keeper's quarters, ety

_-Floor area ‘1s approx. 700 m?Z,

Roofed ronnecting passage (waoden, sing]e—storied)

Floor area is approx. 100 m?,

WdrkéhopiBiocR“(reinforded COncrete;‘éiﬁglefstofied) wdrkshop,

training space, garage; driver's room, electrical room, ete.

"Floor area is approx. 420 m2.

Farm'Housé Blpck (steel ffaméd; singleQSto}ied) farm office;

fruit storage, materials storage, working Space, farm equip- -

. ment and 1mp1ement yard,. ete.

" Floor area is approx. 320 o2,

" 2. Orchard iﬁpiovemeﬁt.

' Size Df orchard (total 3.25 ha)

(N

()

Citrus I _ ; 0,80 ha
Grape : ' . S 1,60 ha'
Chestnut . L 0.35 ha

. Nursery of seedllngs " 0.50 ha

Irrigation facilities

Water source @ Ex1st1ng borehole

- Coverage & Citrus,’ grape, nursery plot totalling 2.9 ha

.Systém ) : Closed system water pipeline, ground surface

stationary spray p1pe type sprinkler

TGréen'house facilitiés'

-Glass house with a cooling facility 1
‘Glass house - N : ool

 Vinyl-house S

111



(3) Grapevine trellis
-0f the 1,60 ha vineyard grapevine trellis will be set up for
0 70 ha. : -

3. EQUipment

e'(l)i Pomiculture and breeding laboratory -1 set _
-(2)-3Plant phy31ology and biochemistry 1aboratory. 1 set
e(B) .Soil science and fertilizer laboratory.- 1 set
(4)'-Entomology laboratory: 1 set
;(5)--Plant:pathologfflaboratorj: 1 set
_(6) :Heteorological{obseruation:. 1 set
(1) VWirelessfrédio unit:; 1 set
(8) Vehicle:: 5 units |

(9) .1raining equipment‘ ;IIset '
(10) Farm machinery. 1 set'f '

.{, Construction equipment and materials necessary for execution
-of work w1ll be planned for procurement within Nepal as” much as p0551ble,
'_while those which ‘can not be procured in- Fepal or which are’ difficult to
.procure, with respect to quality and quantity, will be imported from

~ Japan.

: For‘the'establishment of this Project six-months areﬁconsider—
ed necessary for detailed design, cost estimation, tender and ‘contract
r'consummation, and another 12 months for procurement and transportation
of equipment and materials and construction work, adding up. ‘to'a total

period_of 18 months.

_ The Horticultural Development Center w1ll belong to the Minis—
_try of Agriculture, whose Department of Agriculture will be responsible
:for its operation. The annual operating expense of the Horticultural
Development Center under thls Project is estimated to be Rs 1, 184 R

thousand (about USS 69,000).

o Aw



_ The benefits that wou]d be accrued for the national economy by'
the Project are ‘the production increment of fruits as a consequence of
improved technical skill ‘of-the. fruit producers by the establishment and
'fdiffusion of pomiculture technology suitable to Nepal the prospective_
.increase in the revenue of farm households, the attainment of self .
.sufficiency and ‘éven exports of the fruits (currently being imported)
f.would contribute to foreign cnrrenoy eernings. The Project will also
‘serve to improve the nutrition of the Nepalese people and to preserve
the national land Japan 8’ grant atd’ for the ProJect would, therefore,

_be”of great significance.

The following must be noted foi the effective operation of the

Horticultural Development Center'_-'”

. To- create an extensive and tooperative relationship with departm
ments and organizations of the. Ministry of Agriculture having
simllar funotions, and to 1mplement dispatching of Visiting re-
searchers and 1ecturers as well as exchange of teachlng materials-

:_and development data. _* _

.. The- technical cooperation from Japan is neoessary for ‘the operation
of this Center._ The dispatching of experts on the productlon of
citrus, grape’ and chestnuts, which are the object fruit trees to be.-
grown partlcularly, and experts on farm machinery operatlon from

Japan is de51rable.'
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CHAPTER 1. INTRODUCTION

The economy of Nepal depends on agriculture which 1s the-::* 5
; country g basic industry. Nepaly which aims foriself. sufficiency in
dfood is suffering from a serious food crisis, and the slowdown in the
='e*{pension of farmland development and "in-food grain production coupled
-with rapid population growth are inflicting a serious blow on the
economy. - “In the’ Sixth Plan (1980~1985)," the’ basic policy ig to ellmi—'
nate absolute poverty, and_to place top priority on the attainment'of a
drasticdiﬁcresse in:agricultural production in an attempt’ to overeome

-this crisis: . °

In the mountainous and hilly regions, efforts-are being'made
to convert even some steep slopes of the hilis into farmland, but
.increase in the agricultural produetivity in. these regions is levelling
off due to arable land being washed away by the cutting of forest trees
- and the subdivision of land holdings.which_is in progress due to nopulan
tion growth. The'situation,is that even the minimum'suhsistence'level
of food production can hardly be secured for the people of:these re-

- gions.

With the aim of raising the Farmers' income in the mountainous
and hilly regions'Where produetion of food grains is not suitable, and '
‘of imnroving their'nutritive conditions and preserving the national land
in the'mountainous'regions, the Government of Nepal has formulated a
mountain horticulture development pr03ect in order to develop pomi—.'
culture technology suitable to each area, and has requested the’ Govern-

- ment of Japan for technical cooperation and grant aid for implementation'

of the said Project.

In response to this request, the Government of Japsn.decided'
to carry out a study for the Project, and the Japan International'
Coopﬂration Agency dispatched a hasic design study team headed by '

Mr, Shichiro Tsuchiya, the head of Fourth Laboratory of Fruit Breeding,
Division of Fruit Breeding, Fruit Tree Researeh Station, Ministry of .
Agriculture, Forestry and Fisheries, from lBth September to lst Octoher,

._.}_....



:1984 to- etudy the proposed grant aid program. A prelimlhefyfstddy of!
the: project«type technicsl cooperation was made in. June, 1984 followed
'by another study during beptember-f)etober coneurrent with the study by
the Basic Design Study Team, and the contents- of these are now under
:rev;ew.‘ The Basic Design Study Team has conferred on the contents of
the'request and the contents of. the Project, confirmed the organi—x
'zational setup . for 1mplementing ‘the " Pr03ect and surveyed the construc~
ftion situatlon .and. othex relevant matters. This report, which is based
on the field. survey, reviews . the justification of the Project, develops .

the basic design and renders. an overall evaluation of the. Project

~ With respect .to the composition of the Study Team, Schedule -of-
. the Study and ‘the Minutes of Discussions, the details are attached as

"Appendix",









* CHAPTER 2 PROJECT BACKGROUND -

'2-1 Generat Conditions in Nepal

- Nepal borders oft Ghina in-the north, India in the south, east"
and west respectively,- Its territorial land: is aboit * 147 thOusand kin?,’
lying between in latitude 26% and 27° north and ‘between in" 1ongitude 80°:
and- 88° east.: The country-s population 1s about 15,023 thousands of
which about- 95% is engaged in agriculture. “In terms of topography and
climate," its. national Yand can bedivided into three parts: the central - -
hilly region of’ which Kathmandu, the country s-capital, is rheﬂcenter;i?i'r'
the'nortﬁern mountainous regioﬁ iucludiug_the Great Himalayan mountain
group; and the Subtropical southern plains commonly called the Terai
plains, The country is a strip of land that extends in the east-west
direction, and it has wildly differlng climatic conditions that range
from those of subtropical to temperate, to frigid and even ice and

snow-bound zones.

Ethnicaily, vorious ethnic groups are commingled in a compli-
cated way. Accordingly, not only the religidn.but life style, customs,
language and culture are not uniform; This and the diversity of the
climatic conditions which has beeu'oreviousiy mentioned can not be
disregarded in the discussion of the conditions on which the Nepalesge
agriculture was founded and its future prospects as they lie at the very

basis of the subJect

Agriculture is the dominant industry, but because of the demand
for improved living'sténdard, imports of particularly apparel and indus-
trial'produots have increaéed gradually, Its'balance of trade, as a _
result, shows imports to greotly exceed exports (refer to Table 2-~1). 1In
exparts, the rario of 1ts exports to India is large;'and the ratic of its
imports from India is also large. Thié iszindioation of its deep 1lnvolve-
ment with India from earlier times, partly due to their geographical
proximity. (Refer to Tables 2-2 and 2-3).  Lately, however, the ratio of

imﬁorts from Japan 1is increasing,. Partibularly,.the impbrts_of auto-—



‘mobile and motorcycle parts, spare parts for aircraft and tractor parts'
ffrom Japan are largely accounted by which a relationship of greater

intimacy is being established between the two countries.

.Agriculture'is the key sector which forms the foundation of the .
fNepal's economy, - It accounts for 57% of GDP, 95% of'eﬁcloyment and'807

of exports, Accordingly, an year of good or pooT harvest in agricultural

*crops immediately reflects itself on the. national economy._ The. economic ‘.

development of the nation therefore ig unthinkable without the develop— _
- ment of its agriculture.' With a. population growth rate as high as 2.6%.a .
year today, the food supply crisis 15 felt to be particularly acute -in-
the hilly regions and the mountainous regions, and the need to offer

emplcyment opportunities to the surplus labor of. the rural: villages in

these regions 1s-qlso.increasing;-



Table 2-1 Trends in Foreign Trade
{units in million Rs.)

Export (I0R3) l_:mor.t {CIF} Trade Ralance

1979/801 1,150.5 3,480.1 +2,320.6
80781} 1,608.6 4,428.2 -2,819.6
Bi/szl 1,491.5 . 4,930,2 -3,438,7

R2/83| 1,112.7 6,713.0 5, 100, 3

Source: Nepal Rashtra Mank:

Table 2-2 Principal Impor{ Items
-(Excepting imports from India)

(units inmiiiion Rs,)

1980781 | 1981/82 |1982/83

Petrolewm and L 453.0 374.4 - ) 6131

products _ {24.0% | (15.0%) | (17.0%)
Textile | ssair | aro.a | 220.3

LN ARSI VN B X 5

Cament 108.9 | 182.3 | 265.2

T (5.7% |  7.8%) | ( 7.9}
Fertilizer o bwerr | st | 20802

oo s.mn L6 | [ 5.7
Machinery and 153.5 152.9 188.2

machine parts (8.1 | { 6.4%) | ( 5.2%) .

Transport equiprent 158.3 133.0 Iat,2

{ 8.4%} | (.5.6%) | (5.0

Mote: Figures in parenthesis afe the percentage ratios
- .to total Imports of Mepal (except fram India}
Source: Trade Prawotion Centre

Table 2-3 Principal Import Items from India

(units inmillion Rs.)

1980/81 [ 1981782 | 1982/83

Food and | 4136 | 4457 | 186.0

live animals (2i.ee | (7.0 (15008

Manufactured gbod 655.1 | [Ti4.8 418.5
o 1 soos | tazam) | (34.4m)

Machinery and | 399.7 | 380.9 | 226.7

. transport equipment (18.3%) | (17.8%} [ (18.8%}

Mote: Flgures In parenthesls are the percentage ratios
" “to total imports of Mepal . '
Source! Nepal Rashtra Dank



22 General Economic Situation-ail_d"the _Sixﬂi f’la_n

General Economilc Situation

_ There has been ﬁo‘cﬁaﬁge in the;ecbﬁomic sttucfﬁré of Nepal in
the past ten years. The.pe? capitaiGDP in‘currént-priCes_(in_the fiscal
year'lQSi/S?)'is Rs 2,114. (US$165). The rétio-df_its laBor'force to the
total population is merely 55% of which more tham 95% is engaged in

agriculture.

_According to the eccncmic.scrvey repcft;LCDP rose by 5.6% in
the fiscal year 1980/81 and by 3-87.in the fiscal year 1981/82, 1In the
fiscal vear. 1982/83 however, it recarded a minus growth of -1,3%, the
.major reason for it bheing the decline in agricultural production due to
draught, desplte the rise in industrial production during the same

. period.

The economic base is agrlculture, and agrlcultural production
accounts for 57% of GDP,  The share,of the_manufacturlng.industry in GDP,
on the other hand, is a mere 5%, and the gector provides employment to

“only 1% of the employed population.

Nepal sustains a ‘chronic deficit'in_its balance of trade.
Within a span of the last threé”yeafs, its trade deficit increased by
about three times from Rs 1,587.9 m1llion in the fiscal year 1978/79 to
Rs 5,130 million in the ‘fiscal year 1982/83

Traditionally, Inﬂiajﬁés'Nepai‘ézﬁiéééét”tfading:%értner in
both imperts and exports; but “since the éarly'lg?bs Nepal began to
diversify its trading partﬁérs with the result that its share of exports
to ‘India in the fiscal year. 1982/83 receded to 73. 6%,  1Its shares of
exports to. other countries in the. fiscal year 1982/83 were 1ncreased to
7.9% for West Germany, 2.3% for U.8.S8.R., 1.5% for U.S.A., 5% for the
United Kingdom, 3.4% for Italy and 1% for Jcpan'respectively,

. Hardly any change in the export pattern is recognizable for a.
long time now. “The key exp0ft products are Stlll agricultural produce

and basic raw materials,



What supports the Nepalese balance of international'payments;'

position are forelgn lOans,'grant_aids and ‘lncome from téurism.

The Sixth Plan. -

The Sikth Five Year Plan of Nepal began in the_fiseal year_-
1980/81 and wiil end 1n the fiscal year 1984/85. The agricultural policy
of the Sixth FivgeYeer Plan méinly=emphasizes an increase.in;agrieultural
production, expansion of employment, maintenance of grain experts-and
stable supply of raw materials te:agricultute—related industries, The
Five Year Plan aims for 5 3. 27 per annum rise in the principal agri-
cultural products, of which the. target growth rate for. g1ain production

is set at 2.8% a year and for cash crops, 3.9% a year.

. Followiné,the,sixth FivewYearﬁPian,uthe gist of the Seventh
Five_Year Plan has”been,sanctioned;by_the_National,AsSembly. _The. Seventh.
Five Year. Plan gives the imp?eSéion_of_metely.carryinguover:the.basic
straﬁegies_of theﬁpreviousxfive year;plan,fbeing eentered mostly around
policies.for stepping up production of food, iﬁcreasing employment

opportunities and promoting exports.

of partlcular interest is the emphasis being given to the
development of systems for horticulture products (fruit trees and veget-
ables), livestqck farming and_fish_breeding next- to the production:
increase of grains as the agricultural policy of .the: Seventh Five Yeer'
Plan, The Seventh Five Year Plan not only attempts to-increase the
income ‘of those in :the mountdainous and hilly region, to correct the
income disparity:between ‘these people in the'mountainous and -hilly region
and "the farmers in the Terai plain region, to.increase employment oppor—
tunities and to step. up production of export products, but to realize and-
reflect the results of ‘the horticultural research development implemented
under the Sixth Plan to contribute to the. improvement of the people 8
nutritive level of .food:-intake.



Trende-in~ForéignﬂAid;51

" Nepal has been the recipient of foreign aids for its develop-
ment projects sinee 1951, and the emount that it has received. in eid.oVEr
the past 33 years (until the fiscal year 1982/83) has reached Rs 14,643.8
millionts - '

Atrpresent'(the fiscal year:1982/83); foreign aids, that '
consist of grant aide .and loans, account for 52% of government expendi-:

‘tures‘and 75% of development funds. (Refer to Table 2=4)

" The pattern of-aid is three-quarters in grant aids and ‘the rest

in- loans.

' When bilateral aid and the ald from 1nternationa1 organizations
are. compared the former was the major source ‘of - fund untll_the frscal
year 1981/82=fbut'in'the-fiscal”Year 1982/83,"316 from'internetionél
organizations: came ‘to’ account for a larger share. 'Ofttheﬂtotel emount of
foreign did granted in- the fiscal'year 1982/83, the ‘aid from 1nternational
organizations accounted for 57% (which was 47% in’1981/82 and 45% in
1980/81). (Refer to Table 2-5) '

Forelgn alds for-the’ various development prOJects of Nepal' is
mostly concentrated in such- sectors as" transport, power ‘and ‘comminica~
: tions,-fslnce the road and communications networks were dlready consid-
erably improved by the time the Fourth Five Year Plan ﬁas‘coméletéd, the’
Fifth Five Year Plan allocated 33?'of'theetotal’ekpenditﬁres“td agricul-
ture with'emphasis on: agricultural production and development of domestic
industrles and small secale industries. However, the allocatlon of
foreign aid ‘did not coincide with ‘the said national-poliey, and the’ fund
-from:the'foreignfaidé-Wasjallocated'in accordance with thé”conveﬁtional'"
deveidﬁment patternr_.Lately,“howeVer, produétion projects began to be
imolemented'with-the aids of China, U.S.S.R. and ADB, although number and
amount-of_such projects and foreign aidS'ere still not enough for the

- development of Nepal's economy. (Refer to Table 2-6).
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“Table 2-5 Amount of Foreign Aid by Type (on an Execution Basis)

(Units in million Rs.)

Fiscal Year 1979/80 - 1980/81

1981/82 . 1982/83

Bilateral - 846.4  838.1 909.5 . 1,531
" (Grants) 696.4 - 707.1 799.6  1,277.3
"~ (Loans) 149.0 - 7 151,0 - 109.9 7 . 256.8
Tnternatfonal - _ S S I
Organizations - 494,1 - 704.1 813,7 - 2,093.9
(Grants) 108.1 161.8 193.7 . 331.0
(Loans) 385.3 - 542.,3 620.0 - 1,762.0
Total 1,340.5 1,562.2 1,723.2 3.628.0
{Grants) © 805.6 868.9 993.3 . 1,608.3
729.9 2,019.7

(Loans) 534.9 693.3

Source: Economic Survey 1982/83.

Table 2-6 Foreign Aid to Projects in the Public Sector

Project/Enterprise ' : % Donor Nation Class qf Trade
Basbari Leather & Shoe1Fac£ory | China Foot wear and léather
. . processing
"Birganj Sugar Refinery ' U.S5.8.R.. - Sugér_& éléphol
. Janékpur Tobacéo'Factofy : TU.S.S.RJ; '—Cigarétté
Harisidhi Brick.&_Iile Factory China Brick and tile
Bhaktapur Brick Factory o China ,Brick
Hetauda Textilesﬁill _ China Cotton'cioth'
_Hefaﬁda Cément_ﬂill _  _:- ‘ADB'ioan " Cement _:;7
Nepal:Metal Company | ' indi; Fabricatedjlead
,Bhfikﬁti Papét Mit1 o - China Péper | |
_Lumbiﬁi_Sugar Refinefy_f . Chiﬁa Suéar
Nepal'Paper.Mill 7 :1 o KDB loan: Paber

Source: Industrial-Service_Centre,'Kathméndu
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2-3 Prevalent State of Agriculture in Nepal

2-3-1 General Situation

1)'. Land Use and Crop Composition . :

. As.the land utilization in Nepal 22, 2% of . total land in Nepal
is cultivated farmland (35 130 thousand ha), 29 1% forest (4,100 thousand '
ha) and 12.7% grass land (1, 760 thousand ha),’ whereas 18% is waste land
or bare land (2 550 thousand ha) and 15% perpetial snow land (2 110
thousand ha) with the 1att‘er two which are- unsuitable for cultivation

accounting for one-—third of the total_national land,

Of the 3,130 thousand ha of cultivated farmland, 62% is in
Terai plain region and 38% ‘in the mountainous aad hilly: region, and the
farmlands that are being newly cultivated extend even to the steeply

inclined terrain. (Refer to Fig. 2-1)

Fig. 2-1 Land Use in Nepal

'Residences and roads
: . 0.21%
Rivers and lakes
2.83%

ElaSSland
L 12.60%

Farmlénd

22.17%

© Bare
ground:

~and waste
land

18.10%

Total Land

Forest

29,06%

14.106 ha*

‘Perceptual
snow land

14.97%

Source: M.D. Joshi, Environment of Nepal (1981)
Unit: #million o : A
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Fig. 22 Ratios of Planted Area by Type of Crep -

Paddy Rice
54.2%.

JnduStrialJcrdps__
~ Vegétables
Pulse
Miscellaneous:grain crops

Source:. N_atu_x;ai: Envrionment and. Crop Distribution in
Nepal by K.B. RAJBHANDARY

" Table 2-7- Production of Principal Agricultural Products

(Uhits in thousand tons)

Fiscal Year - 1979/80 1980/81 1981/82 1982/83
Rice L 2,059.9  2,464.3 2,560.1 1,832.6
Corn : 553.8 742,9 751.5 718.2
Wheat ' 439.9 477.2 © 525.9 660. 4
Barley . 23.3 230 23.3 20,9
Millet 119.3 121.5 121.7 o o121.1
Total 3,196.2 -3,828.9 3,982,5 - 3,353.2
Cash Cfops
Sugar:Cane 3844 - 4834 " 590,0 638.3
0il Seeds . 6L.9 - 771 791 694
Tabacco 55.0 . . 54.9 48.2 - 66.6
Jute . 675 . 503 . 427 3i.1
White Potato = 278.4 275.2 . 319.8 374.6

Soufcgé Feod & Agriéﬁltufe-Mafkétihg Services Depaftment.'
Jute Development & Trading Corporation.
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~:The pfqﬂﬁction pattern ofacrops'is;overwhelminglyadominated_by

- 50% share 6f paddy'riCe;ufolIOWed by corn, wheat and then miscellaneous :

grain. crops., In terms of planted area, it is-no exaggeration to say that -

paddy rice and éorn constitutP the main diet in Nepal. (Refer to Fig.
2-2) . _ .

The grain productioh*voiume'in'Nepal is éfound 4'000 ﬁhousaﬁd
tons a year. The fiscal year: 1981/82 was year' of poor’ crop with. 3, 221
thousand tons; but: produccion -1s improving, though énly: slightly, for -
instance, the production,volume ‘0f-3;934 thousand tons ian the fiscal year'
1980/81 increased to 4,302 thousand tons in-the fiscal year 1982/83. The
staple food of the Nepalese people is rice which accounts for 50 to 60%
of total grain productlon, followed: by corn (19-21%) and wheat (13 19%).

:Pulse crops are. indispensableé as food in Nepal as in India.. It
is'the-main-ingredient'of,the dal_dishés and -constitutes an important
supply source of vegetable protein. There are many varieties of them,

including climbing peas and beans.

Industrial crops oCcupy:én important peositicon as cash crqps for
foreign trade mainly with India and account for 7.3% of the total planted
area. In cash crops, sugar cane is dominant, with a continuods increase
in production during tﬁe five years from the fiscal year 1977/78 to the
fiscal year 1982/83, The production of other Cash'droﬁs of oil seeds,
jute, potate and tobacco has fluctuated wildly in the last five years.
(Refer to Table 2-7)

.COmmercial production of:vegetabies seems td be limited to the
surroundings of Kathmandu and around other cities scattered througﬁout
the country. The plantéd areas aré ﬁot vefy 1arge.. However, every farm
household has its own vegetable garden aroﬁnd_fhé'house for its own
consumption, and if these are Included .in the statistical data, the area

would'actually be faifly large.
The planted varieties of vegetables are many, being as many as

104, but they are not extensively cultivated ;hrogghout-&he country; nor

have they reached the stage of satisﬁying demand. The vegetables sold in

- 13 -



: the:Kethmandu“mérket-are only pumpkin and 20 to 30 varieties of ‘root -
crops, which almost.all of the‘other vegetables are imported from India, =~

Cucumber and radish are cultivated almost in.every part of the country.

Fruit trees are presumed to be cultivated on a land'area_of
36,470 ha., In fhe tropical regiene including Terai, mango 1s mainly
cultivated: Also, banana, papaya, litchii and guava are ecultivated on a
.reletivel§ large: scale.‘ Various citrus fruits-are cultivated in the
subtropical zone between the elevations of 300 m and- 1,200 m above sea.
levely peach, pears . plum, apricot, pomegranate, etc. in the- temperate
zone between 1,200 m and 2,100 m in elevation and-per31mon:and chestnut
in the ‘mountains of around 1,200 m in elevation. Also, apple, pear, hard
ffuite'Sueh?as,almond-and-walnut are cultivated in zones -above 1,200 m in
elevation; however, those wﬁich are on the market ere'mostly imported
from Indie:fof;the localiy'ptoduced fruits are far from_adeqﬁate”to
satisfy;the;Nepalese'peopie‘s'consumption of: 20 kg .per.capita’ per:annum.
However,::the cultivation of grape which was first latroduced by‘a'Japenese
pomiculture expert quickly spread throughout the environs of Nepalgunj,
and the culfiveted area today is already 82 ha. (Refer to Table 2-8)

- 14 -



Table 2-8 Distribution of Crops and Livestock as Determined
by Altitude and Climatic Variations :

0 500 1000 1500 2000 2500 i3ofp  ¥500  4000™
Food crops . - )
Paddy C e — Paddy (Indica)
N ) w———f——=+ Paddy {Japonica
Wheat - e T TG L
Wheat {(Indian type, Fall gowlag)
Wheat (Tibet type, Spring} -
: : ) : - : _ wheat |{Summex) | . | .
Baxley — Barley {Indian type, Winter) : ’
Barley {llimalayan type, Winter)
R ) Barley (I'ibet type,
Buckwheat: : —={Buckwheat {(Winter) Spring)
B . ' . R o Buckvheat (Summer)
M?;ze Maize (Spring-Summer) "] . -
Finger millet - - = Finger Millet
Soy bean ’
Casﬂ cfﬁp
Jute
- - : 01l seed
Supar [cane
Tobacced
Vegetéble
: Legumes
Vegetable
B Garden pea
- Potato T
Fruits
Mango} Papaiya, Pineapple
™ Gitrus '
Plum, Pear
- Peach
Livéstaék
Cattle . - : - Indian cattle
Water buffalo - : Water buffalo
Goat - — - - —  (oat
Sheep . Sheep
Poultry . - T ! . T
Horse — —
Forest
.Sal ’ . - Five-~leaf
+] White pine
: f———=| Rurishika N RS I
Three-leaf pine Chinese juniper
White oak hondo spucef+ Jhi:;e;:rl R
Southern |Japanese] hemlock - xap arc
| Rhodadend tone———t—-
Climatic : : : -
Sub-tropieal Warn temperﬂte Middle coldtemp. ﬁubnfrigid
|| ] ]
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2)  Sofl Condition

There is not enough accumulation of data on classification of.

soil in Nepél,_but in géneral, it is broadly classified into five major

categories as in Table 29,

Table 2-9 Classification and Distribution of Soil and Crops Cultivated

Classification

of Soil '  Régibn. Cultivated Crops
1. Alluvial Soils . a. Fastern Terai and. Paddy, Sﬁgarcaﬁe,
: ' o . narrow river basins Jute, Tobacco and -
' ' Mustard
b. Wester Terai ‘Paddy, Wheat, Bafle_yi
' ' Sugarcdne, Potato and
Mustard. -
-c. Lower region of ‘Paddy, Sugarcane,
Eastern Terai Jute and Tabacco -
2. Sandy Boulder o Inner Terai region Forest Area
Soils s

(Generally mixed with.
ferruginous sand and

clays.)
3. Lacustrine Soil - Kathmandu and
with top clay soil Pokhara Valleys
4, Diluvial Soil Slope of the hills
5. Glacial'Soils *  Himalayan regions

Paddy, Wheat, Maize
Potato and Vegetables

Maize, BuckWﬁeat
Soyabean, Tea and
Frults

Wheat, Barley, Pdtatq

‘Beans, Frufts and '

Vegetables

Source: Natural Environment and Crop'Distribufidn in Nepal by

K.B.: Rajbhandary.
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The land in the;southern aree'Of_Terai plains:ie'coneist-of
‘relatively new alluvial qoils:hhere the'egricﬁltural production is done
in a large scale,  The soil in Inner Terai area 1s eandy goll" with much

iron content, while the soil in Kathmandu and Pokhara Valley 1s the
so-called lacustrine hydromorphic sedlment The soll of the hilly
regions: further north is alluvial 8011 formed in the Quaternary Period
which 1s generally fairly strong 1n acidity and poor in fertility
(Refer to Fig, 2-3)

The most important:es.eraolerlend is the alluvial soll that
spreads over the entire area of Terai plalns which is suited to cultiva~
tion of.principal_grain crops and eome cash crbps such as paddy rice,
sugar cane, jute, tobacco, etc. The*lecuetrine hydronorphio sediment
zones In the inland valleys are also suitable for cultivating many
dry-field crops and-vegetables and are next in’ importance to alluvial

soils for agricultural development.

3 Agriculture in the Central Hilly Regionsrend Northern Mountainous

Regions

Although: the situation in the centrel hilly regione:end north—
ern mountainous regions differ by each small ‘area according to altltude,.
topography and resource endowment, ‘these - regions as a. whole accommoddte .
two~thirds of the natilon's total population on their farmlands which
constitute_one third of the total farmland of Nepal ‘The populatlon :
density is 1,500 persons per 1 km? of arable land, ‘or in other words, the
cultlveted area per household is only 0.4 ha which is much too small to

attain self~sufficiency in food.

And, as the population in these regions st1ll continues to
ETOW, the land is continuing-to be subdivided'lnto even smeller lots.
The prineipal orops are corn (36%), rice (262), wheat (14%) and foxtail
millet:(ll%). Land reclamation in the hilly reglons had reached even the
steepl& inclined slopes of the mountains so that further eXpension of
farmland ie elmost lmpossible when future development is considered it
is therefore neceseary to, conslder advancing into new areas related to

1mprovements in farming technology, such as the systematic inducement of

- 17 -
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domestio“animals,'thé-seleotionoof appropriate varieties and qualities of
“erops, the inpﬁﬁ=of fertiliiefé_and insecticides and the diffusion of

irrigation or inte the area of agricultural products processing.

2-3-2 Administrative System

Administratively, the Kingdom of Nepal is divided into 14 zones
and 75 districts. Each zone consists of four to five'disfricts. (Refer
to Fig., 2-4) ' .

The Kingdom of Nepal today is undex the reign of King Birendra -
Bir Bikram Shah Dev who rules the country through a council of ministers
headed by a Prime Finister on: the basis of - Panchayet Democracy. There
are 19 ministries headed by ministers who directly report to the Prime
Minister. 1In addition,_there are seven organizations which_directly

report to the King., (Refer to Fig., 2-5)

As for agricuitore,rthe Ministry of Agriculture is headed by
the Minister of Agriculture and it enforces all égricultural policies and
administration. The Ministry of Agrlculture consists of 3 departments, 1

laboratory and 7 corporation.
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" Fig. 25
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2-3-3 Extension Services, Research and Education

1)  FExtension Services

Agricultural exten510n 1s considered important in this country
for achieving a drastic increase in agricultural production which is the
one of the objectives of the Sixth Plan

Lurrently, the three ~tier, system is- adoptcd for the extension
personnel It consi ts of the district agricultural development officer
(ADO), extension worker (JT) ‘and assistant’ extension worker (JTA) In
unorganized areas, the regional agricultural director (RAD) of each zone
directly guides the extension workers, The qualiflcations_and,the roles

of each are:

(1) An ADO must be a university'g%adnate (four-year COuise)?and
registered as a gazetted officer in the Official Gazette, He
maps -out an -extension program and implement it by prov1d1ng

guldance to ITe/iTAs. -

(2) A JT must have graduated ftom the training school attached to
the university . and’ must be a 5LC (a person who has passed the
graduation examlnation) after completlng i0 years of schoollng,
or a JTA who has passed the examlnatlon to become a JT, and is

a nucleus of actual extension activ1t1es.

(3) A JTA is a person who,has completed at least one month of
training at the government training institute, and performs

extension activities by assisting JT.

(4) A RAD works in.the districts, where no ADO ig assigned, to
provide guldance to JTstTAs.

However, these JTs/JTAs are not quite yet competent'due to lack

of actual experiences in eéxtension services on the field, and need to

undergo more intensive'in—sefvice'training.

- 22 -



Those of RAD, ADOZQr'JT'class'ﬁshally}ﬁnderstandlEnglisﬁ'but'
‘most of those in the JTA elass do not seem to understand-it. .100-to 120

JTa/JTAs are employed each year.

.iNepal is administféti#ely,diﬁided into_S development regions,
14 zones and 75 districts, and there are- also about 4,000 villages, or
panchayets (self—governing body of a village) with each panchayet beirg

composed ‘of ‘a few'to several ‘wards,

: The-ektehsidnjse;vice_organiigﬁion-lh‘this cOuﬁtry in‘principle
adopts the unit of administrative division aé a unii area for extension
servicé:éoveiage, and in accordance with the administrative system of the
national government, stiuctures theuagriculfural.extension service systen

in the threé-levels of.¢entral; region and district and village.

The follbwing_points may be enumerated as the org#nizational

characteristics of the extension service system of this country,

(1) -.At the central’ 1eve1 the extension service is directed and

promoted by the DEPt. of Agriculture, but the responsibility

- for its implementation and operation are_shared between-the‘
respective deputy difector géheral (D.D.C.) of the Agricultural
Extension and Training, -the .Crop Research and Horticulture and
Flsheries.; The AgriculturalgExtension and Training Division
controls and directs agricultural dévelopﬁent and general
éxtension works: The D.D.G., (Crop Research) and D.D.G. (Horti~
culture and Fisheries) oversee the major crop research sta-
tioné, hortigulture'reseayﬁh_stations}and Fis-Farm tespectiﬁely

~and play. the role of ﬁromoting-the'diffusion of techniques
mainly at the village level.

{(2) At the regional level, RAD acts as go-between for theacentrél
government and field offices in each district, ‘mainly bears ‘the
responsibility for preparation, adJustment and guidance of
agricultural development progran. for each district under its
jurisdiction and fér supérvision of its implementation aé:Well

as for provision of administrative support, supervision and



guidance to the general extension activities 6f the District
:Agricultural Development - Offices (ADO) all in line with the

central government's policy.

- {3)" At.the-district and villagerlevel,'JT'and JTA act exténsion

-sefvices centereduaround;ADO-which'is plaeed'for-each:distriet;

The‘totel:numoef-of.eillages in this country 1s about 4,000,

and the average number of farm households is said to be. in the
‘range oﬁ.300 to- 400_per village.u Total number of ‘the 'JT and
:JTA:oosifions are 7,700. However, the actual number is said to’
bejebout less than 7,000, ‘Accordingly, the area serﬁedfper"?
_eﬁtensionrwofkef is~six!viileges”on_average'of?in}tefme of ehe‘

_numberfof‘farm households, about 2,000 to- 2,500 households.

2) Agrieultural}Reeeafohe

Since the research and experiment institutions were established
not very ltong ago,:and aleo_due to ‘the small number of technical experts,
the prevelent'state is such that Nepal is limited in its ability to carry

out any new expeériment. for:practical application,

In the 1980'5, however, greatly desired for the: development of
agriculture on the Terai plains are the promotion.of:a large scale
irrigation projecty:the;creatlon of .superior varieties to match its newly
improvedlenyi:onment; and ‘also desired for the development of agriculture
in the hilly’andimountainous regidns;are'the_promotion of comprehensive
etabiii?ation"meésﬁfes fof the-progfeséive*fafﬁers,'SUCh as the develop-
ment of new. agricultural ‘technologies to match the environmental improve~
ments ~ such as the small scale irrigatlon ‘and drainage works = s the
constructlon of roads to connect the villages in the valleys, the instal—
~lation of- new" storage and distribution facilities, the development of

pomiculture and the stablllzation of ‘agricultural product prices.

* The existing agr;cultutal'researcheand experiment institutions

are as-listed on Table 2-10.
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Table 2:10 Agricultural Expeﬁmtnt and Research Institutions

HIS MAJESTY'S GOVERNMENT OF NEPAL
~FRUITS FARMS/STATIONS

- I, Temperate Farms/Stations'

Horticulture Farm; Daman, District Makwanpur
Horticulture Farm; Godavary, District Latipur -
Horticulture Farm; Helambu, District Sindhupalchowk
Horticulture Farm;" Darma, District Humla . -
 Agricultural Station; Jiri, District Dolakha
‘Horticulture Farm° Jumla, District Jumla
Agriculture Farm' Kakani, District Nuwakot
Horticuliure. Research Station, Kirtipur, Distriet Kathmandu
Agriculture Statlon, Marpha, District. Mustang
Agriculture Farm; Dhunche, District Rasuwa - .
Horticulture Farm, Satbanj, District Baitadi
Horticulture Farm, Solukhumbu, District Solukhumbu

Pt et fed et et e el ek et et b
1 i.
bt e et KD Q0 SO AN D DTN

M = O

L

-1 &1 r

2. Subtropical Farms/Stations:

2-1  Agricultural Station; Paripatle, District Dhankuta

2-2  Horticulture Farm; Dhunibesi, District Dhading

2~3  Horticulture Farm; Tansen, District Palpa

2-4  Horticulture ‘Research Station; Pokhara, District Kaski
2-5  Horticulture Farm; Dailekh District

3. Tropical Fafms/Stations:

Horticulture Farmj. Janakpur, District Dhanusha-

Horticulture Farm; Nawalpur, Dlstrict Sarlahi-

Horticulture Fafm, Panchkhal, District Kavrepalanchowk _
Agricultural Station (Hort. Unit); Parwanipur, District Bara
Agricultural Station (Hort, Unit); Tarahara, District Sunsary _
Horticulture Farm; Trishuli, District Nuwakot '
Horticulture Farm; Yagyapuri, District Chitwan
Agricultural Station;'Nepalgunj-District Banke

!
L~ =

i
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3)

Qutline of Agricultural Education

Considering the development of the Nepalese economy, the role

played by agriculthral educati@n is extremely large. Agricultural

education consists of the Instifute of AgriCultufe and Animal Science

(IAAS) under Tribhuwan University.

()

IAAS

" TAAS 0f=Tfibhﬁﬁén5Univéréity located at Chitwan in fhe Wé$térn e
Region is the only Institute dedicated to agriculture training. The

IAAS offers a course on generalaégriéultural_scieﬁée_inbludiﬁg
horticultural science, and ébout ha1f:of its gfé&uétes engaged in
extension services are emplOygd_aé Aﬁoé. As the figures released by
the Ministry of Education and'Cuifﬁre show, the number of new

entrants to IAAS is increasing yearly.

Fiscal Year - 1978 1879 1980 1981 1982

No. of emrollees to g7, 1,004 1,060 923 (9) 1,322 (16)

 TAAS

Note: Figures in parentheses are female students.

Source: FEducational Statistics of Nepal at a glance (1978-1982)
H.M.G., Ministry of Education and Culture

TAAS gives training for middle level technicians (JT/JTA). It sends

out about 30 graduates as JTs and JTAs every year}
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Fig. 2-7 Organization of Ministry of Agriculture
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2-3-4 Development Plan .

The development plan in its ‘iritial stage was promoted with :
major emphasis*On'traﬁsportation=whicﬁ Wsttbnéidefed_to'be he basig for -
economic deﬁelopmént.i However, ever sin¢e the Third Plan, a”éonsidéraﬁle
amount of fund came to be invested in agriculture upon the recognitiom’
that it was agriculturé that was the mainstay that supports the Nepalese

economny.

The agricultural policy of the Sixth Plan places major emphasis
on increase of agritultural production, expansion of'employment, mainte-
nance of grain exports-and stable supply of raw maférialé'to"éhe agricul-
ture~related industries, and the Plan, under ﬁhich devélbpﬁent projects

have been implemented, is already about to enter its last year.

Expansion of field crop pfqduﬁtion is realizable by the intro-
duction and extension of modern agricultdrai techniques siuch ‘as breeding
of improved varieties énd appligation of chemical fertilizers, but ‘also
necessary for itsjégricultural-deVéibpméntrprogram; besides these tech=
nical matters which directly support production, are the {mprovements in
basic conditions,- and these are found incorporated as the ‘central items
of plan. TFor instance, as a measure to improve the knowledge of the
farmers and inspire their willingness to work, it provides for technical

"training and organizational reform of the extension service asystem, - The
plan also refers to the need for a detailed investigation and review to
establish the optimum scale of operational holdings per farm household
that matches the climate and the its location instead of simply applying
a uniform system of land ownership refotmations_since productivity
differs greatly depending on the particular area and the cfops culti-

vated.

The fund lending system for the petty farmers who lack the
“financial resources is one of the characteristics of the agricﬁltural -
development program of the Government of Nepal, and the system is gradu-

ally taking effect.,
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In the Sixth Plan, 30% of the nation's development“budgetfjs .
allocated to the agricultural development program, of which about one
third is applied to the. agricultural sector and: about & half to the
irrigationzsector.. The major developnent projects are the Second Phase T

Mahakaii Development Project, the production program.for the. existing
| cultlvated land, and the agricultural research and extension program, . the -

Sunsari Morang,lrrigatlon Project, the Mahakall Irrigation Project°

The major development projects under foieign ald are as

".fqliowszf

(1) 'Pokharé_Regiohal Agricultural Training Service Center - West Germany. .

Technical training.and sarvices in agriculture in general are

offered to the farmers in Pokhara Région,
(2) Jénakpur Agricultural Development Project (JADP) ~ Japan

The project: covers a;total of five districts as its projéct areas,
three in the southern Terai plains.and two in the Intermediate
mountaiﬁbus.région, and.under Eﬁis ﬁrbject; Japan has implemented
‘the construction -of regional deveiopmeht”¢2ntérs and ektension
fafﬁs, gr6undwater_irfigation by means of deep: and shallow wells for
modél-villages,_anﬁ.tréining.of farmers- and extension workers in new

‘techniques to match -the new improvements in environment, etc.
(1) Swiss'Agricultural Technology. Assistance (SATA) - SwitZerland

The:Swisé program mainly centers around the constructiom of a
mountain livestock industry improvement center in a certain district
in the northern mountainous region. It is also coopefating in the
opening of. the road for trausport and connection to the mountainous

region .and. in the construction of a primary school in a remote area.
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(4) Integrated Cereals Project (ICP) - U.S.A,

It {nvolves the technical cooperatibn to thé_centxal3expétiment_,_
_statioﬁs for major crops located at éeven,piaces throughout the
_country, At present, it i1s also-cooperating din the cbnstrucfion'of

a laboiatory'block,ﬁexperimental_farm for practical applicationias
- well as other facilities méinly_ét Parwanipur Paddy Research Sfa—

tion; in,the_training of techhicians for research and experiment;'in

the mini~kit program (a program to distrib@tegpackages.that.éontain
seeds of superior varieties and fertiliéets.with.instructions tb_
farmers to h&ve them cooperate in local trial cultivation); and also
in the training of farmers and extension workers in techniques and

extension work.

.. The implementation of the forégoing regional agricuitural
development programs of international dimensions are qoﬁtributing to the
modefﬁization;of the development bases in the.local regions_whiéh had
been neglected heretofore, and serve for the remote regions in the
extreme west, the development and extension bases of this couhtfy at the
regional Jevel aré now considered to be in good shape in terms of
facilities_and equipment. However, facility improvement and the
asgignment of tgchnicaljpersonnel for the extension offices, extension
farms, seed and seedling producing farms of villages have not been.
touched yet. Thefe'is practically no new technique that has yet penet-
rated the terminal end of the extension organization or any results of
experiments in practical application that had been diffused among the

extension farms of the villages.
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2-4 National Horttculture Dcvelopment Program
2:4-1 General Situation of Horticulture

‘Nepal ‘has natural conditions favorable to the growth of Fruit
trees so that fruitﬂ have. been cultivated since ancient times. However,
those have never been cultivated by the farmers as commercial agriculu
tural products but'only for their own' cpnsumption and for their village.

. The per Cépita?fruit”cbhsumptibﬁ in Neépal 1s said te bé about.20;2"kg”pér

year.

‘Varioﬁé“faétors:aré'bonbeivable-as reasons why large scale
orchards have never been developed in the past, but the foremost réason
may be the fact that the country'ﬁad been long closed to foreigners,
There was hardlf'any’rdad‘hntilleSl or any otlier means of access to the
cities so that the movement of people and flow of commodities were quite
limited.'-Séﬁondly,”ﬁecauSe'fruits afé easily damaged when handled -and
transported'ih.bulk, no-.one produtéd:iﬁ 4 large ‘scale as commercial

merchandise.

As‘a result, fruits were never cuitivéféd in large guantities
_as markéfable'products. What are‘produCed are only a tropical and
sub-tropical ‘fruits. The reason that a few number of orchards did exist
was ohly.because'frﬁits'were necessary for religious and social events

and not because there was any economic demand for them.

Irn the hilly and mountainous regions between 900 to 1,500 m in’
‘elevation, a citrus called "suntala", which is a fruit of the same kind
as mandarin or tangerine orange,'is produced in large quantities. It has
‘been produced Qinqe ancient times at Illam, Dhankuta, Bhojpur, Sindhuli,
Pokhara and Dailekh, and because of its excellent quality and superior

commercial value, its cultivation has been.rapidly expanded lately,

Another Nepalese citrus 1s the "junar". This one is genealogi~
caily called Citrus sinensts of_Moéumhi Genus and 1s an original local
variety of Nepai. It is very sweet and juicy and compares quite well

with ahy other orange in the world. At present, it is being pro-
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dﬁcéd on a limited 9calefin'a part'of'Dhankuta,"BHijur5‘Sindhuli éhd”ﬁ
" Ramechhap. Alsb,-bitrus fruits-SUCh'as lemon. (Citrus limon and Citrus
jambhili), Kagzilime (Citrus auran tifolia), Pummelo or. Shaddock (Citrus

grandis), Sweet: 1lime (Citrus limetoides), Citron (Citrus medica), Bitter B

orange (Citrus” aurantiun) and Kumguat (Fortunella Japonica) ‘are culti—”

~ vated 1n the -gardens of homes_in all of Nepal to be eaten daily or as-an
offering at festivals. Since suntala and junar are both excellent ‘in
guality, those are quite exportable to fofeign markets. Those are there-
_ fore:quite valuable as the main -fruits.to be developéd1' Regarding gr&pe,
thé'Government of-Nepai.intends to develop it as a néwly introduced fruit
and to expand its producing areas in Manang énd Mustan to increase the
planting of varieties for wine as a step toward winery production in
Nebal. For_the‘time heing, howéver, it plans to ekténd the_cuitivation'
of table varieties such as Olympia, Cambell, Delaware, and kyoho-in“the"
Bénke and Eerdia areas. Incidentally, the place of oiigin for European
grapes is said to be Trans-Caucasus. Grapes in Japaniwere.first intro-
duced from China; but-they were‘of.Eufopean varieties. 'Howevef, the
varieties of grape iﬁpfoved in Japaﬁ ére adapéable to\the climatic
conditions in Nepal and are expected to play the leading role in the

horticulture deVelopment program in Nepal.
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2-4-2 Horticulture Development Program

in Nepal;”citfusifruits'such as junar and-suntala'are mﬁiﬁ'
.:fruits; ‘And now, the Government has mapped out'a.horticulture develdp—;
. ment program_to'deveiop the mountailnous and hilly‘reéions which are
unsuitable'for,béreal cultivation in accordancéuwith the fofégoing] .

objectivés of the Sixth Plan.,

.. The ‘Government :expects to gain large benefits from:this pfogfaﬁ
as an initial input to'creaté the favorable effects subsequehtly ~ namely
to give the farmers in the mountainous and hllly regions a new means by
which to earn cash and thus correct the regional income disparity;-to_'
recovér the national land that has been devastated by_the cutting of

forest trees; and to contribute to improving the people's nutrition.

Horticultural crops,-particularly'fruit trees have larger leaf
areas by comparison to other crops, so that the ratio of ground surface

covered by leaves,-twigsuénd branches is larger.

This is an advantage because when their leaves, twigs and
branches nat@raliy fall and accumulate on the ground and their nutrients
begin_to_circuiate in the soils, they would improve micrometeorology and
prevent erosion by rain and- wind by virtue of improved 6rganié growth

environment.

.'Regarding improvement of the people's nutrition: - Nepal today
is one of the countries with the highest disease ratio and the poorest
nutritive. conditions iﬁ Asia and the people's life expectancy is there-
fore shoft. (Refer to Table 2-11). As a result of efforts to improve
nutrition and bublic hygiene, the life expectancy of infants was extended
.from 37 years in 1960 to 45 years by 1977,'and the child death rate was
also reduced from 200/1,000 to 154/1,000. But, the mutrition level is
declining again céupled_with excessive population. It is becaﬁée'of the
fact that hbfticulture'development is now in the limeligﬁt; Siﬁce incre~
ased production of  frults is believed to contribute greatly toward

improvement in nutrition level of the Nepalese people.
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Table 2-11 Health. Indicators: Selected Countries af

"Percentage
of Popula=
tion-with

“Access to

Calorje -
Supply

“as % of"
Requirement /c

o Ldfe o o
" Expectancy Child Population
- ‘at Birth - Death -per. -

Country . _{Years) Rate /b Physician
Nepal - 45 23 38, 700
Bangladésh ' 47 Togy 11,400
Burma - 52 15 5,400
India = . 51 18 3,100
Pakistan | | 17 3,800
Sri Lanka _ 69 2 6,200
Average, ' '
37 lowest-income - 50 19 10,300
countries

Safe Water

9

53
17
33
29
.20

28

o
L
.

Source: World Development Reﬁbft,'1979:(wdr1d'Bank), Annex Tables 21 and 22.

Note: /a Selected years, 1974-77.

/b Number of deaths per thousand per ypar among chlldren aged

1 to 4.

/c Calories .available as a percentage of ‘calotries required for normal
levels of activity and health given the age, sex, and weight dis-
tribution of the population and the env1ronmental temperature.

/4 Table I-3 1nd1cates a calorie surplus in the Terai; hence, for
' the 60% of the Nepalese population living in the Hills and:

Mountaing, the calories supply as a percentage of requirements

is substantially lower than 95%.

For the Terai plains which belong to the trppical zone, Nepal

has requested EEC for its cooperation in a tropical horticulture develop-

ment project. As for the mountainous regions, Nepal has requested Japan

for its cooperation in a temperate pomiculture development. project, in

the hope of not only meeting domestic demand but earning foreign currency

by producing exportable products.

. The objectives of horticulture development projects are as

" follows:
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1) 'Map out and implemeht programs to produce frults at suitable

places in the northern mountainous region.

2) '{Expand the production scale of seedlings to cope with the

growing -demand of fruit tree growers.

3) Develop facilities for the training of horticulture extension

workers, technicians and leading growers.

4)  Establish a distribution center for horticultural products in

towns.

5) Develop and improve each infrastructure of the producing area
-of horticultiral products in order to implement the fruit

production program efficiently.
'6)  Construct facilities for fruit processing.

The foregoing development projects are, for example, improve-
ment of the Sarlahl Horticulture Farm; estaﬁiishment of the'Kirtipur
Horticultural Dévelopmeﬁt'Centér;' iﬁprovement of thé Kirtipur_Horti*
culture Research Station; construection of marketing facility; aid for
" production” of seedllngs, aid for construction of roads for transport from
_ producing area; prov1310n of vehicles for transport of products, aid for
construction of irrigation systems."i Among the above projects, the
preject“for establishment of the'Klrtipurdﬁorticuitural'Devéiopmént

Center has been requested to Japan for its aid by Nepél.
The horticulture development projects are as follows:

1} ‘Sarlahi Horticulture Farm

Sarlahi Horticulturé Farm 1s in the Sarlahi district of"

Janakpur’ zone,
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~ In oxder:to promote the tropical horticulture development
program, - the Ministry of -Agriculture has requested ‘EEC for .aid in.the.
establiqhment of a development center and the construction of training -
facilitiesa. It-is also reviewing whether to specifically’ request EEC for
technical cooperation in order to amplify:and strengthen the functions_of

these facilities.

2)  Kirtipur Horticulture Research Station

- The Kirtipur Horticulture Researéh'station, consisting of horticul~
ture research facilities, equipment and an orchard, was constructed on
the present siteiin-1962 with the aid of the Indian Governmeﬁt and-it has
performed its.functions since-then as the development center of pomi- -
culture-technology for the entire country of Nepal and has been‘opefated
as.thé_culturing technique.training institute for grbwers,  After 25
years of use, however; the Station is no longer functioning as it used
to. The 1aboratory wing is already dilapidated, and water supﬁly and

electrical wiring are inadequate.

:The_Station offers short term training courses on horticulture
{Refer.to Table 4-1) by the use of the dibrary and the fields of the
Station, But the -facilities and equipmen;-for-them are inadequate so that
the contents of the:courses'are quite ‘poor,  Also, due to a shortage of -
technical staff, it is.hampered'in.its activities of extending technology

to -the growers in the producing area,

3) Kirtipur Horticultural Development Center

The Ministry of Agriculture has planned the establishment of a
horticultural  developmént center in the compounds of the Kirtipur Horti-
culture Research Station to -select suitable fruits, develop and establish
cultivating techniques and carry out training to enhance guality of :fruit
tree technicians éoncerning the sub-tropical fruit trées (mainly grape
and chestnut), . and had requested Japan for its assistance. This center
is to function as the technological development center of tropical fruit
trees for the mountainous and hilly regions and also as ‘the center for

guidance in extension in pomiculture teéhnology and it is also planned to
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establish sub=center(s) for this Center. At the same time; the Center
wiil-give‘traiﬁing of the developed techniques to the extenslon workers
and leading growers and will also give travelling guildance periodically
for techﬁology“éxpansibn. :It'is planned that the Government of Japan'

will.provide technical cooperation to this Project.

4)_ Horticulture Service Center

As pointed out in Par, 2-3-3, the sectdon on extension ser-
vices, research and -education, ADO JT - and JTA .are jointly working for
extension of horticultural development, but due to immature technology
and lack of headquartérs for in-service practical training, the extension
services for the participating grower are be fully carried out. As a
solution, Nepal is considering -the establishment of new horticulture
téchnology centers in the producing areas in order to improve the various

support systems for the horticulture production plan.

In order to provide effective technical guidance to the grow-
ers, each service center will be established for about 500 ha of orchard
or vegetable.ﬁroducing area, and experienced JT will be assigned to éach
center to supervise the implementation of the‘program_and offer effective
technical service to the participating growers. The technical center
will also provide the necessary agricultural inputs and éredit at the
necessary time to support the distribution of products. According to
plan, the building of each centef-will have office accommodations for J7T,

a meeting room and a storercom for agricultural inputs and implements.

The center will have dual functions. One is the foregoing
production_technology services and the other is guidance in such matters
as the means to harvest and process in a short period at harvesting time,
or to assure that equitable remuneration for production can be secured

without .fail,
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The development plan for each kind of fruit is as follows:
1) Junar
'1t is a high QUality cltrus prodﬁced in Sindhuli and Ramechép

areas and with a high potential for export. The planted area of 540 ha
as of 1982/83 will be expanded to 3,200 ha by 1987/88.

2) Suntala

It is a citrus of high commercial value that has long been
cultivated in the hilly regions, The planted area will be expanded to
1,000 ha by 1987/88 while efforts will alsc be made to extend the culti-

vating techniques to enhance its quality,

3) GraEe

Grape is a mewly introduced crop in Nepal, but:because the
western region is suited for cultivating it, trial cultivation has been
started since two years ago at Banke and Bardia in the Terai plains and

also at Manang in the hilly region.

* Banke, Bardia : Table grape, target for 1987/88 250 ha
* Manang  : Grape for wine, target for 1987/88 120 ha

4)  Chestnut

An improved variety will be planted on 200 ha of hilly land of
the Kathmandu Valley by 1987/88.

5)  Fruits in the Kathmandu Valley

Kathmandu Valléy is suited for growing pear, peach, plum and
apricot. These fruits which are being imported from India now will he

cultivated on 1,500 ha of land by 1987/88.
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6)  Vegetables

As demand for vegetables 1s rising in the town areas, various
kinds of vegetables will be cultivated where suitable to each kind to

meet - demand.

Kéthman_du Valley _ 500 ha_

Dhading area 250 ha
Nuwakot area 850 ha
Kavrepalanchok 400 ha

2,000 ha

Fxg 2-8 Distribution Map of Fruit Producing Areas
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CHAPTER 3 PROJECT SITE

3-1 Location of Project Site

The :site planned for conétrucfion of the horticultural devel-
opment center is located within the Ministry of Agriculture's Hovti- . - -
culture Research Station .in Kirtipur which is about 4 km away toward the,

south from the center of Kathmandu, the capital city of Nepal.

Its surroundings have not been urbanizéd‘yet, and only a few

private houses are spotted along the arterial road.

On the north side of the Horticﬁlture Research Station, the
campus of the(iribhﬁwan University_lies-in thé large extent, ahd on the
sbuth-side across the public road the Bagmati River flows. From the
south to the west gide beyond the villages and towns of Chobar, Panga
and Kirtipur, fhere are mountains such as Bhanjyang, Campademi, -
Bhasmesmar that stand as high as between 1,800 m to 2,500 m above sea

level.

- . The Horticultyre Research Station has the land of about 20-ha
of. which 12.25 ha is now used as orchard, 4.0 ha as nursery of seedliﬁgs
and 3.77 ha as,road, waterway and building sité. In the orchard, peaéh,
apple, grape, plum, chestnut, walnut, mandarine orange, pear, etc. are

grown, and their growth conditions are satisfactory except in part.

Of the 20 ha, about 8 ha can be used for the Hortict’xlturi?al
Development Center. With the university campus on its north, the place
is on the whole quiet farm area, and is considered to.be a reasonable

site for constructing the Horticultural Development Center,
The bus service 1s the means of traffic from Kathmandu' to the

Horticulture Research Station, but it can not be depended on as the

buses are always crowded.
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32. Ge_:ieral Conditions
'3-2-1 Natural Conditions.
D] Togograghz

A small stream flows from- the town area’ of Kirtipur through
the center of the site of the Horticulture Research Station and dnto the
_Bagmati River.f The topography gently declinns toward the small ‘strea -
.and, as a wholo, forms a coniedl depression that opens ‘on the Gide ‘of
the Bagmati River in the east. The site commaods_a fine view of the
eaSt¢'“The'oonétruction siﬁevis'situated"at*phé:highjedgé‘of:the north-
west sidé.of.the conical ‘dépression, This;aroafwas once used as an
orohérd. but it had been earmarked as the site for this Center later as
plant growth condition was poor by lack of water during the dry seasom

and ‘the land had low utility~value ad the orchard without any irrigation’

facility,
2) ~ Geology

- According to the survey conducted by the Soil Science Division
of the Ministry of Agriculture, the soil of this area consists of olay :
or clay mixed with silt, and=forms-a:1éyér of such constituent as fhick
- as 30 m to-&ﬁom;- For a.visual'iﬁveotigation, test pits at six locations
were-dog 1.5 m deep from the ground ‘surface on the field and resulted
the soil to be all permeable ¢1ay-af which' mechanics can not be claimed
to_be'veryvfitm. FEmpirically judging, the soil bearing capacity is

considered to be in the range of 8 ton/m? to 10 ton/m®,

: The underground water level is'. falrly low during ‘the dry
~ season- but it rises’ to the ground surface durlng the ralny season. 'AS
water paddyfield exists_on-the west side of the site and at a level
higher than the'éite,_adequaté_cgre.musf'be féken in_designing the

‘drainage of the site for the rainy season. -
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3) Meﬁeorologz :

The Kathmandu Valley has a continental type ‘monsoon” climate

with a clear division between the rainy geason and the dry ‘season.

- annual mean temperatore is 24‘6°C, and'ﬁaximum'teﬁperatufe.and
minimum temperature are 32.9°C (in May) and -1, 0°C (in December)

respectively.

Humidity ranges between 50% and 95%, with the annual mean
humidity being 75%.

_ Annual precipitation ie about 1,200 mm of which 80% is concen~
trated in the rainy-season from mid4Jone to mid-September. -There is
hardly anysrainfall:betﬁeen December aﬁd.February,. Thundefs occur
during-the rainy:eeason but theré has been no record'of deﬁeges due to
thonderbolts. ‘None:of the buildings, ‘therefore, are equipped with a
lightening conductor. The wind blows from west to. east throughout the
year. 'Beiﬁg a valley, the wind velocity is not very high so that no
special consideretion with respect to wind force is hecessary in the

building planning.

As the area is located on the Eurasian earthquake belt, many -
'earthquakes have been recorded in the past. - Among others, the 1834 and
1934 earthquakes are recorded to have inflicted heavy damages. A

selsmic considerations are therefore necessary in the building plannlng.

3-2-2 . State of Infrastructure Development
1)  Power

At present, an 11 kV overhead distrlbution line of NEC (Nepal
Electricity Corporation) is laid along the public road on the. east of
the Horticulture Research Station from where it is led into the Horti-~

‘culture Research Station after stepping down the voltage to 220 V by a

pole transforner.
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‘The Center may receive 1ts power supply from the- same dis-
tribution line or from the other line laid overhead in the north of the

proposed Project site.

According to NEC, voltage fluctuation in the range of approxi-
matély~:§Z isrofteh recognized ﬂuring the dusk to evening hours. which
céincides with the peak consumptioﬁ hours,: Planned black—out occurs at
the time of construction or repair, lasting from eight to ten hours each -

time,

2) Telephone

The city. line is laid by the usé-of power distribution poles.
One city iine“has-alreédy'been drawn into: the Horticuitufe Research
Station, but the'circuit'étill ﬁas,enOQgh room to allow tﬁe installation
of one more line or so if Appliéd for. :The -Telephone Corporation is
planning the expansion of its facilities to be completed three.years

from now, so that new lines will be more easily installed afterward.

3) Communication Facilities

_ Most of the communication networks in Nepal are connected by
wireless radio stations. The wire telephone is connected only among

Kavhrepalanchok; Lalitpur, Bhaktapur, Nuwakot and Bara.

_ Kathmandu is directly connected to the.wireless networks
throughout the country by HF radio, and Nepalgunj has a CB exchange
system with which it can directly communicate with Kathmandu. However,
there is no radio commection at all between Kirtipur and S$indhuli, -and
radio communication with Nepalgunj is virtually impossiblef It is .
therefore necessary to install a new radio communication .system that can
be used for communicating guidance or instructions with- respect to

demonstrafion farms in the said places.
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4) Water Supply

As for city water, a storage tank (180 thousand gallons) is
installed near ‘the town area of Kirtipnr City, and a water treatment
plant is 1ocated adJacent to the Horticu]ture Research Station. The two
are connected by a gt pipe buried along the small otream which flows
through the center of the site, The Horticulture Research Station
receivee lts water directly from this 9" Water pipe, but at preeent,_
:water aupply is restricted to one hour from 81ght 0 clock to nine
0 clock in the morning. An ordinary private house, therefore, overcomes
the inconveniences of poor water supply by 1nstalling a water receiv1ng
tank (capacity of around 1 m®). As the water quality is poor, it is
filtered for drinking use.

.As_for well water, two boreholes were drilled at‘the Horti-
culture Reeearch Station in the.past, but one was abandoned_midways when
it began.to spout bntane gas. The other was drilled to the deptn of
700 £t to 800 ft and it is welling out spontaneously now, but the water
is not being used as the water quality is not potable due to odor and

turbidity.
5) 'Drainage

Sewage'facilities, to which sanitary.sewage and miscellaneous
waste water can be discharged, exist only in some part of the center of
KathmandudCity, and'there is none around the Horticultnre Research
Station. -The Horticulture Research Station allows its'sanitary sewage
to seep into the ground while its miscellaneous waste water is dis~
charged via the drain ditches around the orchard into the small stream

that flows through the center of.the site,
6) Fuel

_ Generally, firewood 13 used as fuel but the devastation of
national land due to felling of forests has become an issue lately which
is one of the Government s headaches now. 011, gas. and- electric1ty are
belng diffused to replace firewood but since these costs are high
compared to firewood, the diffusion rate is st1ll low. Gas is LPG
imported from India.
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