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'Baséa“oﬁrfésulﬁé 6f?the Sur&eyféabriéd éﬁt by_the“betailxbesign

Shfvey-Teém'foE:the demeﬁétrdtibﬁ fafms)OEIthe Neﬁaigdﬂijub;ceﬁter and

thé--s‘iﬁdﬁﬁli""sab;cehéer' £rom Novenber 29, 1985 to January 16, 1986, the

'detalled de51gn of the demonstratlon farms has been made. The reéults_

of

surveys, studies and de51gns are summarlzed below.

Agriculture plays.dn.important role in the Nepal's economy. Farm
production and related activities comprise about 60% of GDP.

However, the condition of the Népal's economy becomes. serious

'recently due to the rapld populatlon growth whlch is over the

expansion of farmlands

In the hilly areas, because of poor land conservation and Serious

defotestration, the growth rate of a@ricultural production beEcones

'so slow that the minimui sub51stence level of food requlrement can

_hardly be secured for the peoples living in these areas. .

His Majestyis Goveinment'of Nepal (HMGN) has formutatea'the.
mountain hortieqlﬁural development plan to_develop the fruits
gardehing suiteble to the hilly areas; in oraereto_raise the income
of the farmers living in the hilly afeee,‘and_has'reguested the
Government ef Japan for the technical cooperation and gfant aid

for the above development plan.

The Horticuitural Develbpment Project aims to develop technigques

for selectlon of sultable varletles, prollferatlon of fru1t

'sapllngs, admlnlstratlon of cultures, control of plant pests and

1mprovement varletles of fruit trees, ‘andg 1mplements training of
hortlcultural technlques for key farmers at the pro;ect center.
It also conducts experlments on prallferatlon of fruit saplings
and demonstrates farms for the purpose of extension toward farmers

at the sub-center.
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_IhVOCtobef'l98q the Japanese Implementatlon Survey Team organlzed

_'by the Japan Intelnatlonal Cooperatlon Agency (JICA) was despatched

in order to work out the detalls of the technlcal cooperatlon

fprogram concernlng the . Hortlcultural Development PrOJECt.
As result the Record of DlSCUSSlon (R/D) was concluded on ldth

_ October, 1985.

According to the R/D, the.ﬁetail'Design'Survey Team:was-despatched

by JICA-from Novemper 27} 1985 to Januaxy 16, 1986, in order to.
proceed with surVeys,'inveatigations and detail designs for the

demonstration farmefof sub~centers.

The sub- centers w111 be - establlshed in the compound of the

Nepalgunj Agrlcultural Station and the Sindhuli Agrlculture Farm

'~ The Nepalgunj Sub center w1ll conduct adaptatlve e%perlments on
.grapes and the Slndhull Sub center will conduct the productlon and

.experlment of the Junar sapllngs.

The Nepalgunj Agrlcultural Statlon located 7 km west of Nepalgunj

was establlshed in 1962 in order to expedlte the agrlcultural

development ln the Teral plain of the Far Western Development

Reglon and has about 60 ha of farm land- The major objectlves of -

the statlon were to conduct resealches on varlous ‘kind of cerlal

crops and to produce 1mproved seeds.

The Slndhull Agrlculture Farm Wlth ahout 7 0 ha Of farm 1and is

10cated in: Slndhullmadl where the dlStrlCt headquarters of the

Slndhull District is located. The farm was established for-'

demonstrating cerial and vegitable crops and conducting thelr

trials in 1978.

The. area of the Nepalgunj Sub- center 1s generally lncllned toward

-north-western side with an average slope of about 1 to 200 The

' area of the Slndhu11 Sub center is bounded by the fOOthlll of the

small mountain in the west and be lncllned eastward w1th gentle

undulation.

- vi '~
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Climate in the'areas of the both sub—centers'afe chaxacterized by

.two dlstrlct seasons the ralny season from June to September

and’ the dry Season from October to May.' The annual ralnfall is
about 1-500 mm - in both 51tes. About 85% and 83% of annual ralnfali

occuts durlng the ralny season in the Nepalgunj Sub=- ~center and

'meSummﬂlsd)wmmL

The ex1st1ng deep tubewell located Jn the Nepalgun3 Agrlcultural
Statlon is used f01 the 1rr1gatlon water source of the Nepalgunj
Sub-centér and the’ 1nstallatlon of the submergible pump shall be
required; The underflow water of the Gwang rive: which is flowiﬁg
beside the Sindhdli Agricultufe'Farm will be the irriéation water
source of the Slndhull Sub- center."The eonstrﬁchion'of the.shallow

well and the 1nstallat10n of the lntake pump shall be requlred

The soils in the Nepalguhj Sub—center are classified into sandy

loam or silty loam and soil reaction is slightly acid to moderately
alkaline with pH 6.0 to 8.0. The soils in the Sindhuli Sub-center
are classified into loam or sandy loam and soil reaction is slightly

acid with pH 5.

The principal_feaﬁﬁres of the sub-centers are summarized below:

- wii -
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PRINCIPAL FEATURES OF NEPALGUNJ SUB-~CENTER

Location

Subjecﬁ crop

Water source

Net irrigation area. I

Irrigation method

Facilities

1. Pumping'fécilities

Deep tubewell

Submergible pump :

Delivery pump = :

Pump house

2. Farm pond

Effective storage

~capacity

High'wéter level = :

_Low_water_level :

Size of pond - :

Related structures :

 Diameter of well

North—eastern corner of the Nepalgunj

-Agrlcultural Statlon

7.75 ha

Grapes

Groundwater

.Sprinkler irrigation with pipeline

aystem

E .200 mm
Depth of well T 13 W
Groundwater level ! GWL 20.61 m

'Design“drawdown level : "ILWL 87.51 m

‘Design discharge “: 0.65 m3/min.
Total head - - 19 m

- Diamete¥ of pump : 80 mm
Reqiired power : 3.7 kW, 50 Hz
De51gn dlscharge . _:"1.13 m3/min.
Total head . T 36 m
Diameter of pump 1 80 x 65 mm
Required power : -15°kW, 50 Hz
17.5 m2

625 m3

HWL 101.41 m
LWL, 99.98 m

19 x 23 m
inlet. plpe -+ . 1 unit
Outlet pipe : 1 unit
Extra outlet ¢ 1 unit'
" Blow=off valve : 1 unit
1 unit

Spiliway : :

- ix -



biéé;iﬂé'irriéatien'syetém;f

~ Main irrigation .
pipeline” = .. - Length

. “about 300 m
‘Dlameter of plpe

150 mm

P T

:Branchfirrigation-' : : : _ o lwete
‘pipelines S Length T ¢ ~about 850 m ..

- BT _Dlameter of plpes- '150;~100,_75-mm
- Hydrants, 450 mm i 36 Nos. . . .

N

] S .H1Conductlng plpe ¢50 ;: about 160 m,
"Spriﬁkler_system :-'Length - '.':-_60m:{2 linés per 1 set

: Requlred pressure
-‘at the splinker

head 1. 2.5 kg/cm?
Drainage_system
River_improvement e Léﬁgﬁh :  . abbﬂt.260“m'
Maih"drain"- : :__Leﬁgtﬂ*:, . ¢ about 520 m
- o ’ ‘Base width - : 0.3 - 1.0m
- Heéight : 1.0 - 2.0 n
. Collector drains : Leﬁgtht R : _about-l)lio ™
T  Base width . : 0.3 m '
_ _ Helght o : 0.5 ~1.0m
Farm ‘ditches ¢ TLength _ . . about 1,550 m
' Base width ¢ . 0.3 m - -
: Height . oo+ 0.3m.
Sub—eurfaee dreiﬁ 1z Length o N 'about 7;750 m'

Diameter of dralnage pipe : 100 mm

Releted'structeres': 20 units

_Road system

' Approach road : Length T ‘about 720 m
: E Width - v o4 m _
‘Gravel pavement : 10°cm thick '
Main farm voad . : Length ~: about 1,340 i
c : ‘Width T 4 m :
Gravel pavément -: 10 cm thick
_ Seéondaryffefm road: Length - : about 2,270 m
: S - Width - o2 mo
Vine trellis. - . : Total area : 7.75. ha
' ' ’ ' Height ;1.8 m
Farm house : : Store room - : 24 m2 .

-Rest rOOm -0 offlce space 24 m2
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PRINCIPAL FEATURES

Location

Subject Crop

Water source

Facilities

1..

‘Net irrigation area ~:-

. Irrigation method - :

Pumping facilities

Shailow well

Intake pump

‘Pump house

- Farm pond

“Discharge pipelines:

Effective storage

capacity’

High water level = :

Low water level :

Size of pond

-Rélated strdptures

OF STNGHULI - SUB-~CENTER

- Southern part of the Sindhuli

Agricultural Farm

1.27 ha

Junar (Citrus) saplings

Underflow water of the Gwang river

Furrow or Basin irrigation with

pipeline system

Diameter of well
Depth of well
Groundwater level

Design drawdown level

Design discharge
Total head o
Diameter of pump
Required power

- Length
‘Diameter of pipe .

4 mg

50.m3

HWL 517.00 m
LWL 515.33 m
5 x 6 m
Inlet pipe
Outlet pipe.
Extra outlet

Blow~off valve.
Spillway

B

LT

PO T 1)

Tt e e e

1.5 m

8.6 m

GWL 493.97 m
(Dry season)
LWL 492.47 m

70;44 m3/min.

36 . m
65 x 50 mm

9 P.S.
180 m

80 min

unit
unit
‘unit
unit
unit



Pipeline irrigation system 
Main irrigation pipeiiné .
Branch irrigation pipelines

'Hydpants_¢1/2"-

~ Gate valve, $100 mm

Drainage system

" Drainage canals

_Relétedistrﬁctures

‘Road systém

Approéch'road

Main' farm road

' Seédhddfynférm roads

Grafting house

. Length. - -
Diametex of pipe..
Length
' Diameter of pipes:

16 Nos.

1 wo.

'”Lehéﬁhi--

Basé width

_Height'_

14 units .

* Length.

Wwidth

Gravel pavement

Léngth-

S wWidth _
Gravel pavement

~Length

© Width

40

StOrihg'piage fop-:" -
' .96 m2

grafted trees
Store room

-oxii o=

T

*
H

“about

about 135 m
0100 mm - - _
“about 350" m
100, 75, 50 mm .

800 'm
0.3 - 0.5 m
0.5 - 1.0m

about 290 m

4w
10 cm thick

about 110 m'
Im
10 cm. thick

about 580 m

2 m

24 m2
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. ABBREVIATION .

km - : _kilOmeter

mo : meter

ch . : 'centimetér

T :  millimeter

t c:r - ton

kg s kilograﬁme.

g | 2 gramme

kmd :  square kilometer
m2 :  square metef

ha -+ hectare

1T G Kiloliter

m3 I cubic meter

AL t liter

m3/sec : cubic'meter.per second
m3/min : cubié:meter per minute
[/sec : liter per second -
X/sec/ha : liter per second per hectare
L/min  : _. liter per minute

‘t/ha : ton ?ef hectare

hr(s) : hour(s)

mm/ day 3 .ﬁilliﬁeﬁei”pér day

°c : degree centigrade

% H per éent '

NRS : Nepal Rupees

kW : : kilowatt

GDP : Gross Domestic Product

P.S. : '+ ‘Horse Power

C= xvii o~






1. INTRODUCTION






[, INTRODUCTION
1.1 General =

, Nepal is a rectangular-shaped and landlocked country between China
and Indla.: It ha :e‘total area: ‘of ‘about: 147 000 kn2 extending 850 Km
in the east west dlrectlon wlth an average w;dth of 170 km. It is
lelded 1nto three parallel ecologlcal zones runnlng east-west the
Teral Plaln, an extendlng of ‘the Gangeetlo Plain of India the - Hllls,
the foothllls of Hlmalayas,_ranglng from’ ROO m to 4 000 m in elevatlon,
.and the Himalayan Mountains to the north. Rivers and streams running

north~south-divide theé country-into several isolated areas.

Agrlculture plays an 1mportant role in the Nepal‘r economy. Farm.
'productlon and related actlv1t1es comprlse about 60% of GDP. However,
the oondltlon of the Nepal g- economy becomes serious recently due to

the rapld populatlon growth whlch is over the expan51on of farmlands.

In the hilly areas, because of poor land. conservat1on and serious
deforestratlon, ‘the growth rate of agrlcultural productlon becomes so
slow that the minimum subsistence level of food requlrement can hardly

be securéd for the peoples llVlng in these areas.

.In order to raise the income of the fermers~living in these hilly
areas, especially_in the areas where the food grain production can not
be achieﬁed} and to facilitate the land conservation in the hilly areas,
His Majesty's Government of Nepal (HMGN) has formulated the mountain
horticultural development plan to develop the fruits gardening suitable

to those hilly areas.

Since 1980, the Government of Japan has provided various kinds of
horticultural cooperation including the construction of horticultural

development cenker, to expedite the above development plan.

In November,lQBS; the Detail:Desiqn Survey Team on_the_Hortioultural
Development Project in the Kingdom of Nepal (the Teem) is'despatched by
the Japan International Cooperation Agency (JTCA) .in. resoonse to the

" HMGN's request, in order to proceed with surveys, 1nvestlgatlons and

"~ detail de51gns for the demonstratlon farms. -



R Members of the Team

below::

(1)

(2).

(3)

(4)

Tean Leader : fTakashi ISHIHARA

_Cooﬁdinatof,; Tsuneo " TAKAHATA -

Trrigation and
. Drainage . . ‘: JYutaka NAKANO

.Eafm Design.: .Souichirou YUMOTO;.

‘The Team consists of four experts including team leader as listed

Deputy Directof; Kinki Régional
Administration- Office, '

~Ministry. of ‘Agriculture,
Forestxy'and Fisheries .

_Agricultural'Developﬁént_Division,

Agricultural Development

‘Cooperation Departiment,
_Japan International Coopexation

Agency

2nd Irrigation and Drainage

Department, Nippon Koei Co., Ltd.

2nd Irrigation.and Drainage

Department, Nippon Koei Co., Ltd.
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1.3 Itinerary_of the Team -

' All members of the Team 1eft Tokyo on November 27 1985 - and arrlved
ln Kathmandu on’ November 28 1985 After a courtesy call at the
Mlnlstry of Agrlculture and Embassy of Japan, the meetlng with off1c1als

concerned of HMGV was held on November 29 198q

- After the-ﬁeeting;-all meﬁbers carriea dut"the reconnaissance
survey and field 1nvastlgatlons in the Nepalqunj Agrlcultural Statlon

and the Slndhull Agrlculture Farm, tlll Decembéer 8, 1985

The first group consisting of - two ‘exparts 1ncludlng team leader
left Nepal for Tokyo on December: 12, 1985, after exchanglng views with
chLCLals concerned for determlnatlon of the ba51c cencept of the bcth

sub—centers.

The Second group con51st1ng of two’ englneers carrled out the fleld
survey w1th the kind collaboratlon of counterpart personnel tlll on

January 7, 1986.

The detailed itinerary of the Team is shown below:

pate o R - Description”
1. Nov. 27, 1985 (Wed.} ~ Trio (TYO - BKK), TD-625
2. Nov. 28, 1985 (Thu.)  Trip (BKK-KPM), TD-311

Greeting to Embassy of Japan

3. Nov. 29, 1985 (Fri.) - Greeting to Mr. P, N. Rana, Secretary,
Ministry of Agrlculture
Discussion in Department of. Agrlculture
“Visiting JICA Kathmandu Office

4. Nov. 30, 1985 (Sat.) Trip (KTM-Nepalgunj) by air

"5, Deg. 1, 1985 (Sun.} Site reconnaissance in Nepalfunj Agrl—
i ' © " cultural Station

6. Dec. 2,‘1985‘(Monl) " Discussion in Nepalgunj’ Agrlcultural
Statlon
7. Dec. 3, 1985 (Tue.} Trip (Nepalgun]-KTM} by air

{to be'continued)



{sat.)

Date Description
8 DE§,_;4,‘1985:(Wqu)f_':[viéit'xirtiphr Horticultural Station.
g, “beci 5 1985*(Thuﬁ)»- _:Trlp (hTM Janakpur JADP) by land
' i s ARt VDlSCUSSlon Ain JADP @ : :
10, Dbecd. 6, 1985 {(Fri.) Txio (JADP -~ Slndhullmadi)
L LT T gite reconnalssance 1n Slndhu11 Agrlculture
_iFarm o : o -
DlSCuSSlon 1n Slndhull Agrlculture Farm
11. Dec. 7, 1985 (Sat.) 'Trip_(Sindhulimadi-JADP)
' - ' Site inspection' in JADP .
12, Dec. 8, 1985 -(Sun.) Trip (JADP'S KTM) by Land -
13. Dec. 9, 1985 (Mén.) 'DiScussibn.in JIéA_Kathméﬁdu_Offibe'
14. Dec. lO,'lQSS (Tue.) Disbuséidn'in'Départﬂeﬁt of Egriculture
15. Dec. 11, 1985.(Wéé.)' "biséuésién with Mr. . P N Rana, Sec;etary,
: T ‘ Mlnlstry of Agriculture
Visiting Embassy Qf Japan -
16. Dec. 12, 1985 (Thu.) Preparation of field survey
' ¢ " 'Messrs. T. Ishihara and T. Takahata left
for TYO by TG-312
17. Dec. 13, 1985 (Fri.) . Trlo (KTM Bharatpur) by land
18. Dec. 14, 1985 (sat.) Trlp (Bharatpur Nepalgunj) by land
19. Dec. 15, 1985 {Sun.) Dlscu551on with Mr R. B._Shrestha,
R : Farm Manager T
- Nepalgunj Agricultural Station
Field Survey
20. Dec. 16, 1985 (Mon.) = - B
o e Field survey
28. Dec. 24, 1985 (Iue.)
29. Dec. 25, 1985 (Wed.) Trip (Ne?qlgunj-:BhératOur}lby land
30. Dec. 26, 1985 (Thu.) . Trip (Bharatour - Janakpur, JADP) by land
31. Dec. 27, 1985 (Fri.) Preparation for field survey
32. Dec. 28, 1985 'T;ip'{SADP-siﬁdhulimadi)'by land -

(to'be continue)



Date

“pescription-

{5un.)

33, Dec. 29, 1985 T
s B . Field survey
39. Jan. 4, 1986 (Sat.) . P
40. Jan. 5;'1986-{§ﬁﬁ.)_ Addltlonal fleld survey
' pitoree Trip (Slndhullmadl—-JADPJ by land
41. Jan. '61,1996 (Mdn;) -Cdﬂétructlon materlal survey in Janakpur
' ' - Trip  (Janakpur - Bharatpur) by land
42, Jan. 7, 1986 (Tue.) Trip_(Bharatpur-DTM)_by-land
43, Jan. 8, 1986 (WEd;)j VlSltlng JICA Kathmandu Offlce"
: Data’ collectlon
44. Jan. 9, 1986 (Thu.) Discussion in Departiient of Agriculture
' Data’ collection .ih Seil Sectlon and.
Meteorologlcal Sec¢tion”
45. Jan. 10, 1986 (Fri.} Data. collectlon in Meteorological Section
o and Topographlc Survey Bxanch
46. Jan. 11, 1986 (Sat.) ,Prepgratlon of Field Report
47. Jan.. 12, 1986 (Sun.) Preparation of Field Report
48, Jan. 13, 1986 (Mon.i - ' ﬁiééﬁséion in_Déﬁéfﬁmént of Agriculture
49.  Jan. 14,.19867(Tue.)_7 . ‘Additional data collection
50. Jan. 15, 1986 (Wed.) Trio (KTM - BKK). by TG-312
51. Jan. 16, 1986 (Thu.) Trio (BKK- TYO) by JL-482
1.4 Official Concerned of HMGN
Official concerned HMGN directly related to the Team -are as listed
below: '
1. Ministry of Agriculture
- M, P.'N. Rana _Sgcﬁétary _ R
- Mr., K. B. Rajbhandari - Senior Agricultural Advi%or



'DepartmentZ@flggrioulture_ R

“ Mr. Po é;'uorlchall SR Qifeétdf_ééﬁéréi
s Mr. 8. M,-Regml S _'Députy‘blrédtor Géﬁéral,'
; - _ '_Plannlng and Coordlnatlon
- My. H. P{TGurung: "'_Deputy Dlrector General,
' _ -Hortlculture and Fjsherles
= Mr.ﬁA.:Mgu?fa¢h§ﬁahgji_'1;Deputy Dlrector General
~ Mr. H. P. Shrestha -']: ttPlannlng Offlcer

Kirtipur HOrticultﬁre?ReSéarchiStation' L

- Mr. J. N. Pana - . - : Farm'Manaqer} Hortiéulturist
- Mr: B. R. Sainju - ; rrult Development D1v151on
o R Hortlculturlst

Managing Agtibultﬁral Statipqt'

-~ Mr. R. B. Shrestha . :Research Coordinator
: : (Farm Mandger)

M. R.NiJoshi T o jASSlstdnt ‘Hortitulturist

- Mr. R; S;”Li.Kéfﬁé : _ASSLStant Pathologist - _

- Mr. C. L. Pandél - Assistant Production’ Agronomist

~ Mr. P, S.‘Sharma.  R Assiétant Agriculturél Enginear

- Mt.-R.rP.iShréstha _ Assiétént Botanist

% MftJG.:P;téhtéstéwa 2 '.:Aésistént 5011 Sclentlst
-.f'M?-'B} Déwaﬁ“;‘-- . ."Aééiétént'Agrlcultutal-Botanist'

Agricultural Development office, Banke

~ Mr. K. A. Khan . .f:AQricuitural Detelopmént Offiéer

- Mr. G. Chaudhary Asgistant Agrlcultural Development

Assistant T Officer
Road Department, Banke

~ Mr. B. Krahuju ' District Engineer

'-'Reglonal Irrlgatlon Offlce, Nepalgunj

-~ Mr.' R. M.  Amatya - ..~ Regional Irrigation DPirector’

© Janakpur Agricﬁlturé Developmeﬁt Projeét'(JAbE)“

~ Mr.’'S. B.'B. Shah © ' Project Manager
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"Sindhnli‘Agricultufe Farm

- MrY E;iR; Kaini . . Farm Manager R e :
”;:Mr‘ R. i. ?raSad coe stistént Plant'Pfotedtioﬁ'foiCer_

'Division'of-Soil Science_& Agricultural Chemistry
- Mx. R. Shah © - . Chief Soil Scientist

= Mr. S. K. Shrestha - Assistant Soil Scientist

Meteoro-ogical Section  (DIHM)

- br. J. L. Mayava Chief Méteérdlogiét

= Mr. L. M. Acharya Senior Meteorologist












11, BACKGROUND OF THE PROJECT

2.1 Generel;SiﬁhétiQn of Horticultuye

Nopal has atural condltlons favourable to the growth of frult trees
s0- that frults have been cultlvated 51nce ancment tlmes., However, those
have never been cultlvated by the farmers as commerolal agrlcultural
products but only for thelr own consumptlon The per caplta frult o

Jconsumptlon in Nepal is sald ‘to be about 20 2 kg per year.

~ Various factor‘s are c_:or'lc'eivable 4s reasons why large scale .o‘rChards
have never been developed in the past, but the foremost reason fay be
the fact that the country had been long closed to £ofei§ners.:.Thefé was
hardly any road until 1951 ‘or any other means of access 't__o the cities
56 that the movement'offpeopie and flow of commodities Were qﬁite,
limited.¢}Secohdly, because fruits are easily damaged whern haﬁdled:and
transported in bulk, no one produced in a large scale as -cormercial

merchandise.

As a result fTUlts were never cultlvated in large quantltles as
marketable products.w What are produced are only a troplcal and sub~
tropical fruits. The reason thaL a Eew number of orchards dld ex1st
was only because.frults were necessary for rellglous and social events:

and not because there was any . economic demand_for themh

.'In_the_hi}ly and mountainous regions between 900 to 1,500 m in
elevation, eloitfus_cayled "suntala", which is a fruit of the same kind
as mandarin'orétangerine orange, is ?roduced in~large_quantities;f _
It has been produced siﬁce ancient times at Iliam, Dhankuta, Bhojpur, .
Slndhull, Pokhara and Dallekh, and because of its excellent quallty and
superlor oommerc1al value, 1ts cultlvatlon has been rapldly expanded

lately.
Another Nepalese citrus is the “junar". This one is genealogically
‘called Citrus sinénsis of Mosumhi Genus and is an original local variety

- of Nepal. It is very sweet and juicy and compares quite well with any



-.other orange in. the world. At present, 1f is belng produced on a llmlted
scale 1n a part of Dhankuta, Bho;pur, Slndhull and Ramechhap Also,
Tcltrus frults such as lemon (Cltrus 11mon and thrus jambhlll), Kag2111me '
'(Cltrus auran tlfolla), Pummelo or Shaddock (Cltrus grandls), Sweet llme .
Z(Cltrus llmet01des), thron (Cltrus medlea), Bltter orange (Cltrus
:aurantlun) and Kumguat (Fortunella japonlca) are cultlvated in the _
'gardens of homes 1n all of Nepal to be eaten dally or as an offerlng at
festlvals. Slnce suntala and junar are both excellent Ain quallty, Lhose
are - qulte exportable to forelgn markets.T Those ‘aré therefore gulte
,valuable as the main frults to be developed. Regardlng grape, the’
Government of Nepal lntends to develop 1t as. a- newly 1ntroduoed fruit

_ and to expand 1ts produc:.ng areas in Manang and Mustan to 1ncrease the

__'plantlng of varletles for w1ne as a step toward w1nery preductlon in

) Nepal.: For the tlme bPlng, howaver, it plans to extend the cultlvatlon-'
: of table varletles such as Olympia, Cambell, Delaware, and Kyoho 1n the
_Banke and Berdla areas. Incidentally, the place of orlgln for European

' grapes 15 sald to be Trans-Caucasus. Grapes in. Japan were first intro-
'duced from Chlna, but they were of European varletles However, the
varletles of grape lmproved ln Japan are adaptable to the climatic
'.condltlons in Nepal and are expected to play thé leadlng role in the-

hortlculture development program in Nepal.
-:2;2 ‘Horticultural Development Project

7 The Horticultural-Development”Projeor'aimé:tO'contributertO'increase

'in farmers' inconmie and 1mprovement of thelr living standard through :
'multlple agrlcultures in. hlll areas 1n Nepal. it develops technlques
for the’ selectlon of sultable varletles, prollferatlon of frult sapllngs,
”admlnlstratlon of cultures, ¢ontrol of plant pests and so on in’ order to
1mprove varletles of . frult trees whlch are sultable to these areas and
.'to develop and_establlsh growlnq technlqoes. And at the same time, it
'_implemente training for horticultural techniciahs and key farmers at the
project center. | ' L o o

__'Itpalso.eonduetS'eXperiﬁeaﬁs'on proliferation'of.frei£ saplings and.
dembnstrafes farﬁs'for'the purpose oﬁ'extension toward farmers at sub-

center.
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Principal featurés of the project will be as”follows:

1. Organlzatlon of the progect

‘The Mlnlatry of Agrlculture, HMGN

2. Enforcerent beaniéétién'éf'Ebé'prbject'

1)

The project'cehteré

: The progect center will be establlshed in the compound of

.2

“3. Subj

the existing Klrtlpur Hortlculturn Research Statlon

-'Thersub—centers

The’ pr03ect subucenters will be establlshed in the compound
of ‘the Nepalgunj Aqucultural Statlon and the Slndhull
Agriculture Farm. a '

ect -crops

Mainly citrus fruits (Junar), grapes and chestnuts

4., Function of the project center

The
the

i)

ii)
iii)
iv)

)

vif

vidi) .

project center will play the role of a center facility for

dgvelopmént_of.the following items:
'Intfoductiqn of fruit trees aﬁd:geléction'Of-Sﬁiﬁable
_varieties, .
Proliferation techniques gf fruit trees,
éomiéhlfﬁral tebhniqueé, -
:Control techniques of plant pesfs,
Soil and.feftilizei,
Tfaining of pomiculﬁural techniéians, and

Publicity -activities.

~ 11 -



. S,V'Functionwefrthe sub-centers
.ThetNepalgenj'Sub~center_and the Sindhuli Sub-center will
conduct aéaptative'experiments on grapes and saplihgs of Junar,
in their suitable areae'for7éuitures,'and et the same time to
give guldance and adv1ce on experlmental prollferatlon of

su1table varletlee and sapllnge.
2.3 Technical Cooperation:

'The'HMGN:requested the Government of_Jaﬁah for techﬁiCal
cooperation and grant aid for the imprementation of the'Hortigqltural
:Development Progect 1n 1983 by the note of verbal According'to the
request, JICA despatched the Prellmlnary Survey Team for the project
formulatlon in June 1984 and the Basrc Desmgn Study Team for the Klrtlpur.
Horticultural Development Center .(the project center) by the grant aid

in September 1984.

In October 1985, the Japanese Implementatlon Survey Team organized
by JICA was despatched in order to work out the detalls of the technical
cooperatlon program concernlng the Horticultural Development PLOJect.

" The scope of the technlcal cooperatlon was concluded with the Record of
.Dlscu551on (R/D) on l4th October, 1985. ' The major items of the technical

cooperation are as follows:
1. Cooperation period : 5 years

2. Dispatch of experts under the Colombo Plan Technical
Cooperation Scheme : :

- Long term : Team leader : 1 person

Pomiculturs -
Citrus 1 person
Grapes 1 person
Agrieultural Machinery .. 1 person
Coordinatorr_ : 1 person
- Short term : To.be dispatched as required for the smooth

implementatien of the Project.

3. Provision of machinery and equipment

=12 -
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'4;  Prov151on of Speclal measures to- supplement a portlon of local

cost expendltures._
5. -Traiﬁing’of'Nepaleeegﬁereohheiiin 3epah,‘“
,Based on the R/D,_the constructlon of the demonstratlon farms of

-the NLpalgunJ Submcenter and Lhe Slndhull Sub~center are to be- taken

by the Japanese Government for the spe61al measure” project.

- The Detall Deslgn Survey Team was despatched by JICA from November
27, 1985 £o January 16, 1986 under Lhe above condltlen,_ln order to
proceéed w1th rurveys, 1nvestlgatlons and detall designs fox the demon-

stratlon.farms-of the Nepalqunj_Sub—center and the’ Slndhull:Sub~center.

2.4 Nepalguni Sub-center

‘The Nepalgunj Sub-center will be esteﬁliehed in the'éo@peuﬁd of the
Nepelqunj Agricultural Station loeated:in tEe B£ﬁke'Distrieﬁ of the
Bheri Zone. The cultivation of grapes for the table varisties has been
carried out in the station by the guidance Of Japanese=expe:£'einee 1980.
Therefore the station is devoted for the sub-center in order to eenduct

adaptative experiments ofl grapes in the_subhtropical'zone..
The'required facilities for the sub-center are as follows:-

1. Pumping facilities using the existing deep tubewell,
2. Irrigation pipeline with sprinkler,
3. Drainage facilities, and

4. Vine trellis.

About 10 ha in gross is prepared for the area of the sub-center.
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2.5 ;Sindh'uli 'subfcen'te'r' LI -

The Slndhull Sub center WLll be establlshed in the compound of the
gindhuli Agrlculture Farm located in- Slndhullmadl where ‘the dlstrlct
headquarters of the Slndnull DlStrlCt is located Junar is a rajor
Iproductlon in the Slndhull Dl&trlct and the farm has been carried out
the. productlon and dlstrlbutlon of Junar saplings - in accordance with
the Junar productlon program " In thlS 901nt of view; the farm is devoted
for the sub*center lﬂ ordar to conduct the productlon and- experlment

of Junar sapllnqs."

" The vequired facilities for the SUB—centex are as follows:

N

1. Intake faciiities_for lifting up the underflow water,
2. Irrigation pipeline,
-3._-Drainage facilities, and:

4.  Grafting house

.Abeut-l.ﬁrhe_iﬁ groes is prepared for the area of the sub-center.

= ].4-'









[11.  PRESENT CONDITIONS
3.1 Nepeiguhj hgrichlturaleétetiohgii

The Nepalgunj Agrlcultural Statlon Whlch LS 1ocated 7 km west of
Nepalgunj was establlehed ln 1962 1n order to expedlte the’ agrlcultural
development in the Terai plaln of the Far Western Development Reglon.

‘The major ob]ectlves of _the. statlon were to conduct researches~on varlous
kind ef cer1a1 crops and to produce 1mproved seeds. Four'he of farm landg,
whlch was allocated to the station when 1t was establlshed, have been
increased to meet the grow1ng farmers_ demand, and at present, lt has

about 60 ha of farm land.
The following units are at present involved in the station.

- Horticultural unit,

7'Agronomy.unit {crop research).,

- Seed testlng laboratory,.

- Out-reach Program such as agrl extension and research program,
and

<" Regional Agricultural Training Center.

Among these units, the hortlcultural unit establlshed 1n 1977 is
con51dered to be one of the most 1mportant unlt, and about 16 ha is’ used
for the horticultural research activities. The various klnds of tropical
or sub-tropical fruits guch as mango, guava, papaya, banana, grape are

planted in its farm land and about 0.209 ha is used fox grape planting.

The demonstration farm to be constyucted in this station will be
used for trials and tests of improved grape varieties and farming technics

as well as thelr extension.
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3.2 Sindhuli Agriculture Farm

_ The SindhuliJAgriohlﬁure2Farﬁ of abou£ 7.0 ha is located in . |
'Slndhullmadl where the dlstrlct headquartels of the Slndhull Dlstrlct is
located.: The farm was' establlshed in 1978 Wlth an- area of about 1. 2 ha
for demonstratlng cerlal and vegetable crops and conductlng thelr trlals

The present act1v1tles of the farm are summarlzed below.

1

Demonstration of the farming practices of cerial and vegetable"
crops, . .

- Productlon and dlstrlbutlon of Junar sapllng ln accordance with

the Junar productlon program,

- Muitiplication and distribution of improved seeds of cerials and
vegetables,

- Production and distribution of vegetable seedlings,

" - Agricultural extension services to the farmers: in coordination
with District Agriculture Development Office,
‘- Technical supervision of the Junar production program,
- Training of the agriculture assistents and leading farmers,
and
—_Trlals on cereals, vegetab1ES and fru1ts crops to solve the
problens of farmers. '
The demonstration farm to be constructed in this farm will be used
for trials and tests of improved Junar varieties'and'ferming technics as

well as their extension.
3.3 'Natural Conditions
3.3.1 Nepalgunj_Sub—center

The proposed 51te of the Nepalgun] Sub-center is located in the
northeastern part of the Nepalgun]-Agrlcultural Statlon.' Natural condi-

tions of the proposed site are clarified through the field investigations.

- 16 -



{1) Topography

_The proposed~site is generally inclined toWard_northmweéﬁéfﬁ'side
with an average slope of- about 1 to 200. A depreésed lbw'lana ig found
aiong:the:cénter line of proposed site in north-western diréetiéﬁ; and
along this depression a ﬁempbrary drainage canal is prbvided. The - excess
water is drained throﬁgh rhis drainagé canal to the Belhaniya stream, -
one of the tributaries of Kiran river.  -Some farm roads are provided
surrounding and traversing the area, and the culvert is provlded at the

crossing of the drainage canal and ex1st1ng farm road.

Topographic survey was carried oﬁt in the Nepdalgunj Agriqultural
Station.area and the topographic maps of the'scale of 1:1,000 was prepared
for i) the demonstration farm, ii) the approach road and iii} the drainage
canal. The écreage of the proposed site. surrounded by the fence was
measured to be'ébout 10.75 ha. Topographic maps are shown in tendér

drawings No. N100-05, N100-06 and NA00-01.
{2}  Climate

The climate of the Nepalguij: ig sub-tropical in nature and charac-
terized by two distinct seasons; the rainy reason from June to September
and the dry season from October to May. About 85% of annual rainfall

occures during the rainy season. The annual rainfall is about 1,500 mm.

Mean temperature varies from 14°C in January to 31°C in May. The
average monthly relative humidity at 8:40 AM varies from 53 to 88%.
Evaporation varies widely through a year from 4 wm/day in January to

12 mm/day in May. Annual evaporation is about 2,500 mm on average.

The observed records are available at the Nepalgunj Agficultural
Station and the Nepalgunj'Reéional_Office. The:Available meteorological
data and obsérﬁéd period are éhowu in Fig. 3 1. :_These dgta a;e used ﬁor
the detail design of the Nepalgunj sub center. The climatic conditions

are summarlzed in Table 3.1 and graphlcally shown in Fig. 3 2.
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L (3) Water sources

Groundwater pumpéd up .from the:existiﬁq déep'fubeWéll'is used for
irrigation.of}the Népalgunj_Sub¥¢enter.' The existing deep tubewell is
1ocaﬁed sohth?West of .the site. -The records of pdmpingftest'preparéd
by thé'Indién bdring firm in 1980_wére collected at thé site, and in
_additipn the exact depth and diameter of the tubevwell were measured to

check the above records through the field investigation.

.AcCordiné.td thé_above records and check resuits,'it would be
possible to lift up water enough to irrigate the proposed horticultural
farm, through the silt of about 8.5 m in. thick on ‘the bottom of the
tubewéll should be removed. The reqﬁired discharge of 0.65 m3/sac for
the_subféenter can be expected with draw down of 3.1 m. The profile of

the existing deep tubewell is shown in Fig. 3.3.
(4) sSsoil

The soils of the proéosed site inciude somewhait poorly to moderately
well drained soil occupying mostly on flat lower piedmont ridges and
depression with recent to subrecent alluvium. These soils are classified
_inte sandy loam or silty'ioam'and éoil reaction is slightly acid to

moderately alkaline with pH 6.0 to 8.0.
(5} Land use
At present, most of the proposed farm area is grass or bush land, but

some f:uits such as banana, lemon, litehi are planted uhder rainfall

condition in a part of the area.
(6) Field tests

" The basic intake rate test was conducted in the proposed farm area.
Through the test, the basic intake rate of 6.10 mm/hr is obtained and
the intake rate for the first 20 minutes is estimated at 51.15 mm/hr

as shown in ?ig- 3.4, Results of Basic Intake Rate.
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It is considered that basic intake rate will become around 50 mm/hr

after improvement of drainage.condition.

The bearing capacity was tested by cone pénetrometer_at the proposed
pump hdusé,'and.the-results reveal that the bearing capacity'of the soil
_wouid be about 40 t/m?, which is quite sufficient Ffor the foundation of

pump_house.and farm house.

3.3.2 'Sindhuli Sub-center

The proposed site of the Sindhuli Sub-center is located in the
southern part of the Sindhuli Agriculture Farm. Natural conditicons of
the proposéd site are clarified as follows through the field investiga-

tions.
{1). Topography

The proposed site is bounded by the existing fence in the south, by
the foofhill of the small mountain in the west, by the approach road of
the Farm in the north and the farm road running from north to south in
the eastl The ekisting irrigation canal traverses the area running from
north to south. The westefn side of this canal is the ofchard inclining
eastward with gentle unaulatibn, while.thé eastern side consists of

terraced fields of vegitable and Junar lowering eastward.

Topographic.survey was carried out in and around the Sindhuli
Agriculture Farm and the topographic map of the scale of 1 to. 1,000 was
prepared. The proposed farm area is measured to be about 1.6 ha.

Topographic map is shown in tender drawing No. S100-03.
(2) Climate

The climate of the Sindhuli is sub-tropical in nature and charac-
terized by two distinct seasons: the rainy season from June to September
and dry season from October to May. About 83% of annual rainfall occures

during the rainy season. The annual rainfall is about 1,500 mm.
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The rginfall fecords are available at the Tulsi station. Since
the climétic records except rainfall are not available near the Sindhuli
Agridﬁiture Farm, the climatic records at the ﬁetaudd'statioh located
90 Kin west of the Sindhuli Agriéultufe Farm are used for design. -
ThE“availablé metéorological data and observed peridd are shown in

Fig. 3.1.

7 Mean temperature of the Hetauda station varies from 14°C in January
to 27°C in June. The avefage monthly relative humidity at 8:40 AM
varies from 63 to 86%. The climatic conditions are summaried in Table

3.1 and graphically shown in Fig. 3.2.
- (3)  Water sourées

The Gwahg.riQer'which is flowing along the northern side of the
.farm will be the irrigation water source of the sub-center. The under-
flow water of the river will be lifted up by pump from the shall well
constructed on the riverbed beside the right bank of the river. The
underflow watér is'bérenhial and is sufficient for irrigating the farm
even in drought month between April and May achrding to the interview
made at the site. In addition, a test pit was dug to confirm the
availability of the underflow water at the site. Consequeﬁtly it is
judgéd that the undefflow water is sufficient for irrigation of the

proposad farm.,
(4) Soil

The soils of the propused site are well drained scoils and be
classified into sandy loam or loam. The soil reaction is slightly acid

with pH 5.
{5)  Land use

Most of the proposed farm area is used for various kinds of demon-
_ strations and trials of fruits and Junar, mango, litchi and vegetables

such as radish and cabbage are planted.
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(6) Field tests

The basic intake rate test was conducted through the field investi-
gation. ' The basic intake rate of 29.2 mm/hr is obtained. It is”
considered that the rate is sufficient for the furiow or basin irriga-

tion. The results of the test are shown in Fig. 3.5.

The bearing capacity was tested by cone penetrometer at the proposed
pump house site, and the results reveal that the bearing capacity of the

soil would be sufficient. The results of the test are shown below:

Location Bearing Capacity : Depth
1. Proposed Grafting House 20 t/m2 _ 1.3 m
2. Proposed Farm Pond 20 t/m? 1.4 m

3. Proposed Pump House 20 t/m? : 0.1 m
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Note | Above data was prepared by
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of pumping up test carried by them
in 1980 '

Fig. 3.3 Profile of Existing Deep Tubewe‘n

- 28 -



Na

40 EmEm>o.aE_ 18340 m_.:_ ar paumnssy ¢ -——-

mE; jiun. E ideo1aul mon_ pajpojrwnooy ¢ D

Jajusd - gng ?s_m__cnmz jD }s3l 9}bYy me:__H o_m_om_po w::mmm. ¢.m_ 614

o {uwy o000l - . 00g _ ool - 0% _ _ o S

dom sB5U1DID

. L8130 jinsal. mc;mm._. Sy
C {44/ wu) e1pd epUL OISO ¢ &f
A.E\EEw fE.meE @pmAn ¢ 91
: : ,oE_ oYy jo-adojs ¢ U
_ oG ) (108 ‘Y 40
moot:m ay} U0 'SIS9JDM DU BWIL ¢ 1

o's

AEEV :om 30 mxo.E_ pejpinwnaoy 4 oQ
. falaum

o0l

{2y ww)

_ ._...::c-.:oom?.oo@._m”
(ysww) _yLuD0s =91
{ww) 410 =00

Ho'0s

000I

(wu)

- 29 -



19JU90 - NS |INUPUIS 4D §SOL 2{DY 9MDIUT OISDE JO SYNSdY g 'Bid

{um) 0001 008 - c 00l 0g : Ol g
(44 / s ) . 31D1 DU o1sbg ¢ 81 o
{4y \EEV 2303 mv_ot: 18pujAn ¢ o1 :
-aull mE Jjo sdojg ¢ U
. , H upury jlos eyl jo
. moctzm mf :o S ._mtu_s byy suny ¢ L ey
aufy Jun %oﬁmo._ﬁc_ YD U wﬁo_:ssoo,q D 1§
{u) {108 jo mxcE_ umS_:E:oo,q oo
S : ©alaUuMm
(au/ww) f(U-1)009 U0 08 =61
Qayzwey TN 1000709 = 01
(ww) 10 =20
008’
0001

(wiw)

30 -









V. DETALL DESIGN OF FACILITIES
4.1 Gene;al

The detail design of facilities is mostly made on tﬁé‘baéis of the
results of field investigations. The outlines of the detail design for
thé Nepéiéﬁﬁj_Sﬁbﬂcehtér and the Sindhuli_Subfdénter are given herein-
after. -PrihCipal fEatﬁres of the both.sub—éenters are summarized in

clause 14 of summary.

4.2 DNepalgunj Sub-centex

4.2.1 Water sources

Water sources for the Nepalgunj Sub—éenter will be groundwater to
be lifted from the existing deepwell which was drilled in 1980 by the
Indian. firm. According to the records obtained on completicn of drilling,

degign discharge of 0.65 m3/min. can be expected with drawdown of 3.1 m.

4.2.2 Irrigation water reguirements

Irrigation watexr requirementé of grapes are estimated by using the
methods which are suggested in "Crop Water Réquiréﬁeﬁt", FAO Irrigation
and Drainage Paper No. 24. The métebﬁdlogical déta recorded at the
Nepalgunj Agricultural Station are used for above estimate.

The procedures for estimation are as follows:

(1) Calculate potential evapotranspiration (ETo) by using Blany-criddle
Method, Radiation Method, Modified Penman Method_and Pan Evaporation

Method, and employ the mean value of their results.
(2) Multiply ETo by crop factor to obtain crop evapotranspiration.

(3) Deduct the effective rainfall from the crop evapotranspiration

to obtain the crop water requirement.

(4) Divide the crop water requirement by filed efficiency of 85%

to obtain field water requirement.

..3]7_“_



(5) DlVLde the fleld water requlrement by conveyance eff1c1ency of 90%

to obtain dlver51on water requlrement

(6) FEstimate appllcatlon 1nterval by the relatlonshlp of crop water

requlxement and readlly avallable so1l-water,

© Peak crop water requlrement and peak fleld water requlrement are
estlmated at 4.97 mm/day and 5.84 mm/day,'respectlvely ' Application
lnterval is estlmated at 5 days ‘Ccalculation results of peak water

requirements are shown in Table 4 l.

4.2.3 Irrigation systém_'

Irrlgatlon water will be llfted up by a submelglble pump prov1ded
‘at the ex1st1ng deep well and will be stored 1n the “farm pond The
wateg in the. pond will be conveyed-through-the-plpellneS"to the farm
bloéks'équipped.with sprinkler sets:by.the delivery bump.- To'reguiate
the ﬁéter suppiied by-thg pipelinés;.hydrants'will be installed in the

pipelines. Layout of irrigation system is shown in Fig. 4.1.
{1) Design discharge

The field will be divided into 5 blocks fqrrthe'sprihkler irriga-
tion and one blogk will be irrigated in a day by removable sprinkler

sets.

irrigation intensity is detérmined to be 6.36 mm/hr or the basis of
the following conditions:

(1) Field water requirement for once irrigation is estimated’

at 29.2 mm. '
(ii) Sprinkler will be coperated on a 4.6 hr/shift and 2 shift/day
' .basis.
(iii) Assumed baSlc 1ntake rate 15 to be about 50 mm/hr after -

constructlon of sub~surface . dra1n.

DésiqnfdiSCharge of the beginning point of the pipeliné is estimated
at 1.13"m3/min. Irrigation dlaqram and design dlscharge of plpellnes

are shown in Fig. 4.2.
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Design discharge of submergible punp is estimated at 0.65 m3/min.

on the basis of following conditions:
{1} Water for once irrigation is lifted in a day.
(it} - Opération hout,of the pump ig 16 hours in a day.'
{2). Pumping faciiities

Subrergible pump and delivery pump wiilrbe instéiled at the south-
ward outside of the sub—centér. Submergible bump wili be used as a
intake pump to lift groundwater of 0.65 m3/min. and convey the water to
the farm pond through the discharge pipe of dia. 80 mm. Pelivery pump
will convey the irrigation water of 18.84 [/sec through the bipelines to
the farm blocks. ' .

Principal features of each pump are as follows:

Submergible pump

Diameter of pump : 80 mm
Discharge : 0.65 m3/min.
Total_head i 19 m

- Required power + 3.7 kw

I

Discharge pipe L = 32'm; Dia. 80 mm
Delivery pump

© Diameter 1 BO x 65 o

Discharge . 1.13 m3/min. (18.84 (/sec)
Total head : 36 m h

‘Required power : 15 kW

Suction pipe : L =16 m, pia. 100 mm

{3} Frarm pond

" Farm pond is to be stored the irrigation water of 625 m3 which will
be irrigated in a day. The farm pond will be constructed beside the
pumping facilitigs with earth embankment and brick masonry lying. The
pond will have a side slqpe of 1:1 and be 2.8 m in height and 2.0 m in

crest width.
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‘Principal features of the pond are aé follows: -

Effective storage capacity : 625 w3
High water level .+, 1014l m
pr.water.levei ' ‘ L. 99.98 m
ize of pond © : 19x26m

Related facilities (except_iﬁlet and outlet)}

Blow-off valve : 1 unit
Extra outlet : ~ 1 unit
Spillway ' e 1 unit

{4) - Pipelines

Pipeline_sYsteﬁ consists of one main irrigation pipeline and five
branch irrigaﬁion pipelines. Irrigation wéter in the farm'pbﬁ&'will be
conveyed through these pipélines to. the fafm'plots bY*the7deliﬁery puinp .
Each branch irrigafipn pipeliﬁe will be‘GQuipped with'hydrants'for
connecting the'spfiﬂkier set.  Two ﬂydrénts'will be ihstalied for one
‘farm plot. ' Four branch irrigation pipelines will be covered four plots,
respectively and remaining one branch irrigation pipeline will be covered

two plots. Layout of pipeline system is shown in Fig. 4.1.

Principal features of pipeline gystem adre as follows:

Length  Diameter

Main Irrigation Pipeline © 303.0m 150 mm
Branch Irvigation Pipeline~l1 83.5 m 150 mm
103.0m 100 mm

41.0 m 7% mm

Branch Irrigation Pipeline-2 109.0m 100 mm
: - 41.0 m 75 ‘mm

Branch Irrigation Pipeline-3 : 112.0 m 100 mm
. ’ 45.0 m 75 mm

Branch Irrigation Pipeline-4 112.0 m 100 mm
' : 42.0 ‘m 75 mm
Branch Irrigation: Pipeline-S - 1 116:0 w © 100 mm
: 41 .0 m- 75 mm
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(5) Sprinkler

& portable sprinkler set with two lines and twelve sprinklér heads
will be connected to each hydrant. Four sprinkler sets will be simul-
taneously operated at the full development stage and two sprinkler sets

‘will be used in one_férm'plot.
'Pfincipal'features bf'the sprinkler set are as follows:

Sprinkler line . Length : : 60 m x 2 lines

piameter of pipe : 50 mm
Sprinkier head  Required pressure : 2.5 kd/cm?
. Watexr irrigated by . :
a sprinkler head . o1 21.2 f/min.
. piameter of irrigation area
covered by a sprinkler head : 21.0m
Trajectory angle : 10°

4.2.4 Drainage water reqﬁirements

.The:drainage system for the Nepalgunj Sub-center will bé pfovided
in order to drain excess water and rainfall for stable growth of grapes
and to ensure the trafficébility of agriéulﬁural-maghinery. The drainage
water requirements are estimated at 0.3 m3/sec for the project area and
2.37 m3/sec for the Belhaniya stream area by using Mac Math's formula
which is suggested in "Drainage Manual" published by USBR. For the
estimates,  the daily maximum rainfall with S-year return period is
employed from the rainfall data reéorded at the Nepalgun] Agricultural-
Station from 1948 to 1985.

4.2.5 prainage system
(1} Drainage canal system

An alignment of'drinagé cénél égstem is worked out as shown in
Fig. 4-3, takihg toﬁographic condition into accoﬁnt. The drainage canal
will be a trapezoidal open channel with a side_lepe'of 1:1. The base
and longitudinal gradient of.canals will be 30 to 100 cm and 1/60 to
171000, respectivelyj At the crossing point with road, culvert structures

of concrete pipes will be provided.
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-'Principal'features of drainage canal syétem are as followsi:

Improvement: of Belhaniya stream

Main Drain (M.D.)

Collector Drains (C.D.)

Farm ditches

Culvert structures

Drop structures

{2) Sub—surface drain

.
B

Length -

Length-
~ Base width
Height

Base width

Height

ﬂengﬁh
C.D.-

221

119

124
213
181
140
113

Length 1,550
Base width 0.3

Height

18 units

2 units

0.3

553 283382 3s:

l,O'm
2.0 m
1.0 m

‘The field for grapes is required. the good drainage condition, and

irrigation intensity for sprinkler irrigations estimated at 6.36 mm/hx.

‘While the basic intake rate is estimated at 6.10 mm/hr by the field.

intake rate test and allowable irrigation intensity is assumed at 2 to

3 mm/hr on the present condition. 1In order to grow the grapes and to

apply the SPfinkler irfigation, sub~surface drain will. be employed for

the improvement of drainage condition.

Principal features of the sub-surface drain are as follows:

Installation area of sub-surface drain

Interval of drainage pipes

‘Installation depth of drainage pipes

Total length of drainage pipes
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- 4.2.6 Road system

' Tﬁe'réad system consiété of apﬁiéachrrbad and farm.roéds} _The
éxisting'férﬁ'foad 0f.£he Ne@alguﬁj:Aﬁricﬁl£UIal-Statioh will be iﬁproved.
~and used as an approach road. Farﬁlioadé consist of fhe'main farm roads
and the seoondary farm Loads The qbproach_road'énd‘thé main farm roads

will be paved with the gravel..
Principal features of road system'aréa as follows:

Approach.road © Length o : 720 m
. Total width : 4 m
| Effective width : 3w

Gravel pavement : 10 em thick

Main farm roads Length

Total width - ~ : 4 m
Effective width : 3 m
Gravel pavement : 10 com thick

Secondary farm roads’ ~ Length : 2,270 m
Width o 2m

4.2.7 Land grading

Existiﬁg depressions in the field will be gféde'fbr simple cultivation.

Total area of land grading is 7.75 ha.

4.2.8 Vine trellis

~ Vine trellis will bé required for growth of the mature grapes.
_Severai types of vine tfellis are considered i.e. flat type; waving type,
fence type, etc. The viﬁe trellis for the demonstration farm will be
employed the flat type, since such Japanese kinds of gfapes_as Neo-Muscat,

Bailey A and Kyoho will be grown in the farm.

Arrangement of center posts, bordpr posts and main wires will be

dec1ded as follows based on the we1ght of grapes:
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Arrangement

$200 mm, 5 meter interval

..

Center posts

s

 Bdrdér'p§été $42.7 Mm,_2i5 meter intexval

"

Main wires _ "$#3.2 mm, 2.5 meter interval
Small tension wires : 2.0 mm, 0.3125 meter interval

Trellis height - . 1.8 m

4,2.2 Farm house

Farm house is required'for a resting plaée and é storing place for
the sprinkler sets. The house will be located beside the pumping
facilities. The ho@se chsists:of two rooms which are the resting room
or office aﬁd the store room. Necessary floor area are determined in

due consideration of dimensions of the sprinkler sets, etc.
The principal features of the farm house are as follows:

Type of construction

Foundatiqn :  Wet brick masonry footing

Superstructure : Wet brick masonry wall,
wood truss and CGIL roofing

Floor area

Resting room or office : 24 m2

Store room _ _ ;24 w2

4.3 Sindhuli Sub-center

4.3.]1 Water sources

Water sources for the Sindhuli Sub-center will be underflow water of
the Gwang river to be lifted at the northern site of the Sindhuli Agri-
culture farm. ~Groundwater level at the site was measured by the test pit
and confirmed to be equal to water level in the river. Design discharge

of 0.44 m3/min. can be expected with drawdown of 1.5 m.’
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4.3,2 Irrigation water requirements

Irrigation water requirements for junar (citrus): are estimated by
usihg_the_éamé:method'for the Neﬁéléunj'éub—céntér{: The.meteofblogical
data recorded at the Tulsi and Hetauda stations are used for the above

estimate, The procedures for estimation arxe as follows:

(1} Calculate potential evapotranspiration (ETo) by'ﬁsing'Blang—ériddle
‘Method and Radiation Method, and employ the mean value of their

results.
(2) Muitiply ETo by crop. factor tco obtain crop evapotranspiration.

(3) Deduct the effective rainfall from the crop evapotranspiration

to obtain the crop water requirement.

(4) Divide field waker requirement by field.éfficiency of 65% to

obtain field water requirement.

(5) Divide field water requirement by conveyance efficiency of 80%

to obtain diversion water requirement.

(6) Estimate application interval by thé relationship of crop water

-requiremeht and readily available soil water.

Peak crop water requirement and peak field water requirement are
estimated at 2.6 mm/day and 4.0_mm/day, fespéctively- Application
interval is estimated at 5 days. Calculation results of peak water

requirements are shown in Table 4.1.

4.3.3 Trrigation system

Irrigation water will be lifted up by a intake pump provided at the
shallow well which will be cbnéfiucted'ét thé right.bénkIOE the Gwang
‘river, and will be conveyéd to the farm pond which will be constructed
on the steép slope'forﬁing the western boundary of the Sindhuli
Agriéulfure'Farm;' The water in.the pona will be conuéyed through the
pipelines to the farm blaéks bQ sﬁatic preésure. To regulate the water
supplied by-the pipelines, nydrants will be.installed in the pipelines.

Layout of irrigation system is shown in Fig. 4.4.
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(1)- Design discharge

The £1e1d will be lelded into 2 blocks for the 1rrlgat10n. One
block will be lrvlgated 1n a day through cxght hydrants by furrow or

basin 1rrlgaL10n method

The field water_requiremént and the diversion water requirement are

‘estimated at 27.7 wm ahd-25'mm,~tespéctiVely.

Iffigation.hour‘and éperétion hour of the intake pump is decided

.to be 8 hours and 6 hburs,.réspectively for the detail design, considering
the sale of sub-center. Désign-discharqe'of the'beéinnihg point of the
plpellne is estlmated at ‘5.51 X/sec Desigﬁ discharge of intake pump is

estimated at 0.44 m3/min.

Irrigation diagram and design discharge of pipelines are shown in

Fig. 4.5.
(2} Shallow well

Shallow well will be constructed on the river bed beside the right
bank of the Gwangrrivef} Design dlscharge of 7.33 X/sec (0 44 m3/m1n )

can be expected with drawdown of 1.5 m.

Piincipal features of shallow well are as £ol lows :

-Typéfdf.construction : ' Open well by wet stone masonry
Diameter : : 1.5 m .
Depth : 8.6m FEL. 497.60 m ~ EL. 489.00 m

Low water level . =~ : LWL 492.47 m
{3) Intake pump and discharge pipeline

Intake pump will be installed beside shallow well.  Intaked watex

will be conveyed through the discharge pipeline of dia, 80 mm.

Principal features of ihtake'pump and discharge pipeline are as

‘follows:
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Intake pump .-

biameter of pump : 65 x 50 mm _
”'D@écharge _ : 0.44 m3/min. (7.33 {/sec)

Total head - 1 36 m e

Reguired power : 9 P.S.

Discharge pipeline

.- Diameter : : 80 mm

Length = -~ : 185 w
(4) Farm pond

_ Since operation hour of the pﬁmp, 6 hours is shorter than irrigation
hour of 8 hours, a farm pond is required to store the irrigation water.
Effective storage capacity is calculated at 50 m3. The faim.pond will be
constructed on the steep slope forming the Western-bdundary‘of'the

Sindhuli Agriculture Farm with wet stone masonry wall.

Principal features. of the pond are as follows:

Effective Stérage capacity : 50 m3

High water level 7 . HWL 517.00 m
TLow water level ] : WL 515.39 m
Size of pond i 5 x 6 m

Related facilities (except inlet and outlet)

Blow-6ff valve : ] unit
Extra outlet : 1 unit
Spillway ' : 1 unit

(5) Irrigation pipelines

Irrigation pipeline sysfem consists of one main irrigation pipeline -
and four branch irrigation piéelines. Irrigation water in the farm pond
will be conveyed through these pipelines to the farm blocks by static head.
Each branch irrigation pipeline will be equipped with hydrant of-dia. 1/27
for requlating the ifrigation water. One gate valve will be installed at
the crossing point of the Branch irrigation pipeline-1l ahd the existing

open canal for irregular supplying to existing canal.
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The prindipal features of pipeline are shown below:"

Léﬁgth Diaheter

Main Irrigation Pipeline 135 m 100 mm
Branch Irrigation Pipeline-1 17 m 100
' - ' 39 m 50 mm
Branch Irrigation Pipeline-2 - 88 m " 80 mm
Branch Irrigation Pipeline-3 80 m 50 mm
Branch Irrigation Pipeline-4 . 41 m 75 mm

‘ 85 m 50 mm

4.3.4 Drainage water requirement

- The drainage system:for the Sindhuli Sub-center will be provided in
d?dé:lto drain excéss'Wéter and Fainfall'for stable dgrowth of junar
nursary and to éﬁSuré_thé frafficability of agricultural machinery.
The drainagé ﬁaﬁer_reqﬁirementSﬁa;e estimated by.usiﬁg MacMath's formula.
For the estimates, the aaily maximum rainfall with 5-year return period
is employed from the trainfall data retorded at the Tulsi station from
1976 to 1982. The drainage'water requirements of fhé steep sloped
portion and the flat portion are estiméted at 0.159 m3/sec and 0.065 md/sec,

respactively.

4,.3.5 Drainage system

An alignwent of drainage.canélﬂéystem is worked out as shown in
Fig. 4-6, taking'topographig condition into account. The drainage canal
will be a tfapezoidal open dhannel with side slope of 1-:1 and ke lined
by wet stone masongy at the steep descent portion._ The base and longi-
tudinal gradient of canals will be 30 to 50 cm and 1/20 to 1/500,
respectivély. At the cressig point with road, culvert structures of
cdncféte'biéés'ﬁill'be provided. Drop.structhres will be provided at the

steep descént portion of canal.

Principal features of drainage canal system are as follows:

‘Main Drain ~ 1, 2 148 n
Minor brain l;l, 2 _.. 194 m
Minor Drain 2-1, 2 226-m-
Catéh Drain 227 m



4.3.6 Road system

The road system cdnsists of app;oaqh rgaa and farm roads.. The
existing_roéd‘runping north—sogth-in front of the maih office of the
Agriculture_Farm_Qill be improved'aﬁd used as an approach réaa;. Farm
roads consist of the main farm road running north-south in demonstration
farm and'thé_5econdary farm roads-bfanching out from the main-.farm road.

The approach road and the main farm road will be paved with the gravel.

Principal features of road'System are as follows:

Approach road _ Length 1 290 m
Total width 4w
Effective width : 3 m
Gravel pavement : 10 om thick
Main farm road Length : 1llm
Total width : Im
Effective width : 2 m
Gravel pavement E : 10 cm thick
Secondavy farm roads Length A 579 m

Width : 2 m

4.3.7 Grafting house

Grafting house consists of the storing place of grafted trees and
store room for tools. The house will be located in the western part of
the demonstration farm. The storing placde for grafted trees will be

bounded with l-meter height of wall and be covered by roof.
The principal features of the grafting house are as follows:

Type of construction
Foundation : Wet stone masonry footing
Superstructure :  Wet stone masonry wall,
wood truss and CGL roofing
Floor area
Storing place for grafted trees : 96 m?

Store room : 24 m?
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