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Introdu~tion : 

RCU PROJECT 

HORTICULTURE COMPONENT 

The environmental problems of Nepal, to which the RCUP ls 

addressed, have been discussed exhaustively in other sections of 

this report. A brief summary will suffice to provide the conte~t 

for the act i vi tics 0 f the hart icul ture component 0 f the ReUp. 

The hills of t-iepal, geolorically young and very steep, and 

subject to the intense rainfall and periodic droughts of a monsoon 

climat(' are na!ur 11;.' prone to erosioll. Intensiv(' usc of the land's 

surface right 1!P to the hrick of perennial snows has exacerbated 

this prohlem. The natural regenerator capacity of the soils, grazing 

lands and fort:.,ts i!; so overburdencd that it cannot keep pace wi th 

the de:nands placL'o on it by a rapidly expanding populat ion. The 

people who ilre makinr, these dt·mands, me.lnwhile, are basically able 

to provide tllf'mselves with the basic necessities of life: drinking 

water, staple foods, fuelwood, and feed for their livestock. As 

they burn up the forests fl)r fu('l or to increase th.' growth of grasses 

and establish farms on increasingly marginal land, soil erosion is 

vastly accelerated, fur~her limiting the basi~ of their livelihood 

and that of peo~le hundreds of m~les away throughout the huge water

shed oi the Himalavas. 

The solution to this complex problem is conceptually quite 

simple: th~ hill residents of Nepal must be provided wi th the means 

of attaining a better-than-sllbsistencp. level quality of life, by -

(a) increasing production of staple crops in lands 

best sui ted to ~ ronorny, so llS to reduce the pressure 

on tn.lrr,inal lands while increasing crop production. 

(b) management nnd plantatirn of foreJts and r,rllzing lands, 

ao as to increase and BUBtain the availability of 

forest products to the villagers while reducill~ 

erosion. 

http:fore:.ts
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(c) 	improving the quality of livestock, so as to 

increase production levels while making each 

animal a valuable asset so that stall-feeding 

and managed grazing will be encouraged, there

by further reducing pressure on marginal lands 

and providing protection for forest plantations 

and other sensitive areas. 

(d) 	introducing horticulture, so as to improve 

the nutrition of hill residents and to make 

better use of certain marginal lands, as well 

as to develop the basis for employment alter

natives to subsistence agriculture, as the in

frastructure is developed to market horticul

tural products. 

(e) 	expanding opportunities for off-farm employ

ment, including locally-based industriei such
 

as fruit and vegetable processing plants, saw

mills and cottage industries.
 

This is the core of tile RCUP activities. The additional train

ing institutional development evaluation and monitoring aspects of
 

the RCUP are, in effect, support activities so that these village
 

level projects are sustained and expanded until they eventually be

come 	 habitual practices In all the hill villages of Nepal. 

II. 	 Current Status of Horticulture in RCU Project Areas:
 

At present, tile districts covered by the RCUP are similar to most 

of the rest of Nepal in terms of this horticultural activities: fruit 

and vegetable production is not evn equal to demand. Generally 

speaking, the only vegetables which are produced for local sale or 

trade are onions, potatoes and soybeans, aPd even those are in short 

supply. Most households raise cucurbits, radishes and mustard greens 

for their own consumption, and a few produce peas, -tring beans, 

tomatoes and cauliflower on a very limited basis. No attempt was 
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made to quantify these minimal ,.evels of vegetable production for
 

the purposes of this report.
 

Fruit types and production levels vary from regLon to region,
 

dependent on climate, proximity to markets, and intersity of per

vious horticultural extension activities. In the Kulekhani catch

ment there are about 99 hectares of trees bearing temperate fruits
 

(apple, pear, peach, plum, walnut, etc.) from which the mature trees 

currently produce about 555 metric tons. Mature semi-tropical fruit
 

species (lime, orange, lemon, banana, and others) cover roughly 7 1/2 

hectares and produce around 61 metric tons. The Daraundi catchment 

has about 27 hectares of temperate fruit trees producing 318 metric 

tons, 141 hectares of semi-tropical fruits yielding 1,219 metric tons, 

and 68 hectares of tropical fruits producing 552 metric tor . The 

Myagdi portion of the Kaligandaki catchment produces around 99 metric 

tons of temperate fruits from 16 hectare.;, 591 metric tons of semi

tropical fruits from 34 hectares and 8 metric tons of tropical fruits 

from 0.5 hectare. Finally, the Mustang portion of the Kaligandaki 

catchment velds 241 metric tons of temperate fruits from 168 hec

tares. It is too high for sei-tropical or tropical species. 

It is important to note that even in areas where fruit production 

is comparatively high there are people who never taste it. Gorkha,
 

for instance, exports substantial quantities of fruit to Pokhara and
 

Kathmandu.
 

III. RCUP Horticulture Activities
 

A. Home Fruit Gardens
 

Among the RCUP project goals are those of introducing efficient
 

and appropriate land uses with the additional opportunity of generat

ing off-farm income, and improving the nutritional level of citizens
 

of the project area. A first step in this direction is to introduce
 

fruit raising for home consumption, with the opportunity of expanding 

the individual Involvement in fruit raising as each farmer gains skill 

in this field and marketing facilities become available. 
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The fruits introduced in this project will vary by climatic
 

region (which is governed in the hills by altitude). The following
 

fruits are recommended for various ranges in elevation:
 

Elevation 	 Types of fruit
 

a. 	Below 800 m Tropical Mango, Litchl, Jackfruit, 
Banaha, Guava, Lemon, 
Papaya, Pineapple 

b. 	 800 m - 1500 m Sub-tropical Oranges, Lines, Lemons, 
Pomegranat e 

c. 	 1500 m - 1800 m Warm temperate Peach, Pear, Japanese Plum, 
Apricot, Almond, Persimmon 

d. 1800 m - 3300 m Cool temperate 	 Apple, Walnut, European 
Plum
 

Each household in the project areas will be provided with roughly 

equal numbe- of fruit sap1'ings appropriate to the area. The number 

will vary according to the types of fruit provided ind whiat tle house

hold already ha!;. A much greater number of saplings will be provided 

to each houseihold In Mustang, due to a gove rnment policy to stress 

fruit production In that region. The plan for sap lny, di:trlbution 

is as follows: 

Projc, area No. of saplings per 	household 

a. Kulekhani 	 10 

b. Gorkha 	 15 

c. Myagdi 	 17 

d. Mustang 	 56
 

Proposed number of fruit plants to be distributed during the project
 

period (Total for all catchment area) 





-6-


The project will be subsidized so that farmers pay no more than
 

25% of the cost of the saplings. The cost of supplying the saplings
 

will be-the only cost borne by the RCUP, and will amount to 1199.4
 

thousand rupees. Other production costs wil be carried by the far

mers as their trees begin to bear. Appro:rimate annual costs of pro

duction for various fruits in the different regions are presented in
 

detail in Attachment 13. Production estimates for temperate, subtropi

ind tropical fruits on the RCUP are givcn in this table below:
 

Production of fruits
 

(in metric tons)
 

TABLE 4 
Temperate Sub- Tropical Total 
fruits tropical 

Kulekhani 8,721.0 2,300.8 - 11,021.8 

Gorkha 7,161.0 24,385.U 19,244.0 50,790.0 

Myagdi 10,078.0 12,702.0 - 22,780.0 

Mustang 23,609.5 - - 23,609.5 

Total 49,569.5 39,387.8 19,244.0 108,201.3 

Benefits of the homestead fr it gardens project are not entirely 

quantifiable; benefits of improve& nutrition and of increased ground 

cover, for ins;t;ince, art, d ff Ictl t to,measure, yet ai e signi f iant 

contributions; of the projcct. On the basls of !,impl :,net market value 

of the fruit anticiplated to he produced from I{ClJP trees over fifteen 

year,;, the net benfit!. cou1(d hV e!;t I, ted ;as mill ion62.7 rupees. 

B. Kitchen (;ardens 

I'h, rat ona I folr IWIII' Involwvi'fnent In vncourag, lng the widespread 

enttbli iment of Individtial kitchen g~ardeni;, Is ,;Imllr to that for 

home fruit gardi'ns , At pr.i'snt in the I)r) 'c(t areas, veg(etable! are 

produced In very li lteid (pilntitle.e of very few var letle. The kitchen 
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garden project aims at providing every household with the means to
 

obtain the vegetables sufficieat to supply the family members with
 

an adequate and balanced diet. In addiLion, it is anticipated that
 

surplus vegetables will be produced for local markets; and, as with
 

the home fruit garden scheme, it is hoped that as transportation and
 

storage facilities become available in some districts, vegetable
 

gardening will be expanded to supply more distant markets, making a
 

more productive use of the land and bringing economic benefits to
 

the hill regions.
 

The RCUP kitchen garden project provides for every family in
 

the project, z:reas to receive a "Vegetable Miniki-' once during the
 

project period. The kit contains about 773 grams of the following
 

vegetable seeds:
 

Winter Vegetable
 

1. Cole crops 10%
 

2. Root 30%
 

3. Onion 30%
 

4. Peas 20%
 

5. Solanaceous 10%
 

Summer Vegetable
 

1. Beans 50%
 

2. Okra 30%
 

3. Cucurbits 20%
 

The kits will be identical for all project areas except for Mus

tang; where the climate does not permit a summer vegetable crop. In
 

addition to the vegetable seeds, the minikit contains about 10.4 kilo

grams of chemical fertilizers:
 

Urea 16%
 

Muriate of potash 31%
 

Triple super phosphate 18%
 

Complex 35%
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This quantity of seed and fertilizer is sufficient to pro

duce about 540 kilograms of vegetables from a 200 m2 garden plot:
 

more than enough for a family of five.
 

About 56 thousand minikits will be distributed in the project
 

areas over the 15-year project period. RCUP funds will be disbursed
 

by the Department of Agriculture to the DADOs in the project areas.
 

The DADO will use the funds to purchase seeds, fertilizers and chemi

cals from the Agricultural Inputs Corporation (AIC), arrange for
 

their transport to a central location, have them packed into the
 

minikits, and arrange for transport of the minikits to distribution
 

points in each panchayat covered by the RCUP. The JTAs will assist
 

in overseeing the distribution operation and will provide advice to
 

the farmers, particularly in the area of rates and techniques of
 

application of the chemical fertilizers.
 

The cost of the minikit is about 42 rupees. Subsidies bring
 

the cost to the farmer down to Rs. 12.35. The costs of providing
 

the minikits to all households in the project area are anticipated
 

to run about Rs. 2,299,000 over 15 years, neglecting costs of trans

port (some of which is expected to be contributed labor). Produc

tion estimates are given below:
 

Vegetable production from kitchen garden project
 

(metric tons)
 

TABLE 5
 

Catchment :1st
:5 

: 
: 

:2nd:
:5 : 

:3rd
:5 

: Total 

Yr: 1 : : 2 : : 3 : : 4 : : 5 : :Yrs.: :Yrs.: :Yrs.: 

Kulekhani 189.0 238.1 333.7 333.7 333.7 1428.2 1668.6 1668.3 4765.4 

Gorkha 360.7 451.0 631.4 631.4 631.4 2705.9 7664.3 7664.3 18034.5 

Myagdi 217.7 272.7 380.7 j80.7 380.7 1632.5 1904.4 1904.4 5441.3 

Mustang 48.1 60.4 84.5 84.5 84.5 362.0 422.8 422.8 1207.6 

Total 815.5 1022.2 1430.3 1430.3 1430.3 6128.6 11660.1 11660.1 29448.8 



As with the fruit garden project, some of the most important 

benefits of kitchen gardening are very difficult to quantify: 

improved- nutrition, improved land use, development of skills in 

the area of horticulture which may be applied to large-scale 

horticulture in the hills at a later date. A crude estimate of 

benefits from this project has been made on the basis of the mrr

ket value of vegetables produced. That figure is roughly 30.78 

million rupees. 

IV. Support activities 

In order to meet the demand for fruit plants and vegetable 

seeds that will be generated by this project and by others, as 

well as popular demand, it is necessary to expand and establish 

horticulture nursery facilities in the project areas. In addition 

to simple supply functions, these nurseries will engage in experi

mentation on all aspects of horticulture under various conditions 

in the hills of Nepal. The information generated will be used in 

training JTAs who will in turn transmit the information to farmers. 

It will bE useful in improving the techniques employed by RCUP per

sonnel, anc' in planning future horticultural activities. 

A. Nursery establishment 

Eight new nurseries will be established throughout the project 

areas: Two central nurseries, one in Gorkha and one in Myagdi; and 

six satellile nurseries, one in Kulekhani, three in Gorkha, one in 

Myagdi, and one in Mustang. The proposed sites, sizes and times 

for construction of the nurseries are given in the following table: 

TABLE 6 

Project Area :Year of :Panchayat :Site :Climatic :Area 

:Ebtablish-: :Region :(ha) 

:ment 

A. Kulekhani 

(a) Satellite 3rd Yr. Sisneri Sisnerikhola Sub-Tropical 0.50 

nursery 



B. Gorkha 

(a) Central N 1st Yr. Chhoprak Chorkate Tropical 1.00 

(b) Satellite N 2nd Yr. Gorakhaka Pokharithok Sub-Tropical 0.75 

li 

(c) Satellite N 3rd Yr. Deorali Deorali Tropical 0.75 

(d) Satellite N 4th Yr. Sirandada Sirandada Temperate 0.50 

C. Myagdi 

(a) Central N 1st Yr. Doba Tatopani Sub-Tropical 1.00 

(b) Satellite N 2nd Yr. Shikha Shikha Temperate 0.75 

D. Mustang 

(a) Satellite N 4th Yr. Ghami Ghami Temperate 0.50 

The objectives of the central nurseries will be: (1) pro

duction of high-quality fruit saplings and vegetable seeds (ii) ex

perimentation on adaptivity of improved and exotic varieties of 

fruits and vegetables, and on improvement of local species (iii) ex

perimentation to determine ideal management practices for soil, water, 

planting calendars, etc. (iv) providing technical information to satel

lite nurseries and extension workers (v) conducting demonstrations of 

improved horticultural practices (vi) collection, preservation, and 

propogation of local species of economic importance. 

The satellite nurseries are expected to: 

(1) produce high quality fruit saplings and vegetable seeds 

(2) conduct demonstrations and otherwise provide information to far

mers on improved horticultural techniques. 

As indicated in the table, the proposed sites for the nurseries 

will fall in three different climatic zones. Ideally, the nursery 

should be located on deep, clay soil with adequate and regular water 

supplies and good drainage arrangements. 

Establishment of the nurseries will require cooperation from 

several government agencies. HMG funds will be disbursed by the Fruit 

and Vegetable Development Division of the Department of Agriculture for 



the purchase of land. The Department of Agriculture will appoilt
 

nursery managers and other specialists, who will oversee the project
 

frc.n the land acquisition phase through the nursery's becoming fully
 

functional. With RCU funds disbursed by the Fruit and Vegetable Devel

opment Division, the Department of Agr4culture personnel will hire
 

local assistants, and carry out land preparation, building, irriga

tion facilities and other construction, fencing and other preliminary
 

arrangements. RCUP funds will also be used to procure fertilizers,
 

chemicals and foods from the AIC, and seeds and saplings from sources
 

arranged by the Fruit and Vegetable Development Division. The latter
 

will provide overall supervision, and training for the nursery staff
 

will be the responsibility of the Regional Development Office. The
 

nursery is expected to be fully functional in the fourth year after
 

breaking ground.
 

In addition to the standard facilities, the Central Nursery
 

at Gorkha and Myagdi will be provided with a greenhouse to erhance
 

their research and production capabilities. The greenhouse costs
 

150,000 rupees for construction.
 

The manager of a central nursery will be a JT specialist in
 

horticulture, while a JTA trained in horticulture will manage each
 

satellite nursery. In Gorkha and Myagdi, the nursery managers will
 

be supervised by the assistant horticulturist attached to the DADO.
 

In Kulekhani, supervision will come from the farm manager of the
 

Daman Horti'ulture Farm, and in Mustang, from the Marpha Horticulture
 

Farm Manager. The rest of the nursery staff will include a field
 

assistant to the manager, an office clerk, and gardens.
 

Periodic training sessions are planned for all members of the
 

nursery staff. In the second year after breaking ground at each
 

nursery, the whole staff up to the level of field assistant should
 

receive about two weeks of training in layout of the nursery plant

ing, care of plants, etc. In the second year and periodically there

after, the JTs and JTAs will receive additional training in propaga
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tion techniques, nursery management and other follow-up topics.
 

Training will probably be conducted at the Pokhara Horticulture
 

Farm, for Kulekhani nursery staff, at the Daman Horticulture Farm,
 

and at Khairenitar Training Center, for staff from Gorkha nurseries,
 

at Pokhara and at the Marpha Agricultural Station, for Myagd. nursery
 

staff; and at Marpha, for nursery staff fro.i Mustang.
 

Total capital and operating costs of the eight new nurseries
 

over fifteen years are estimated to be 2,404,300 rupees. 7,908,700
 

rupees of the.: cost is for land, priced at 4,000 rupees per ropani
 

(500 m2) and borne by HMG. In addition, training costs will run
 

about 92,000 rupees over a 15 year project period.
 

A summary of projected production is presented ii,the following
 

table: (in numbers) 

TABLE 7 

Fruit type 1st 5 Yrs. 2nd 5 Yrs. 3rd 5 Yrs. Total 

Temperate 3,137 34,488 59,578 97,203 

Sub-tropical 11,375 90,575 116,635 218,585 

Tropical 5,068 27,387 43,077 75,532 

Total 	 19,550 152,450 219,290 391,290
 

Benefits of this project include the immeasurables of the information
 

that will be gained by experimentation, and the increased levels of
 

skill in horticulture resulting from the training, demonstration and
 

extension components. It is expected that most of the production of
 

fruit saplings and vegetable seed produced by the nurseries will be used
 

in RCU projects during the RCU period, so the economic value of the
 

products of the nurseries will not be repeated here.
 

B. 	 Improving facilities at Government Farms
 

The Government horticulture farms at Daman in Kulekhani and
 

Marpha in Mustang will be instrumental in implementation of the RCUP
 

horticulture component, providing seeds and saplings, advice, guid
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ance and training. Their activities extend beyond the boundaries of
 

the RCUP, both in space and over time. They have had more than ten
 

years of experience in species trials and distribution of horticul

tural products. Therefore it is deemed to be useful to strengthen
 

these farms by providing them with some additional facilities. The
 

cold room project has been discussed above. In addition, it is
 

recommended that both Daman and Marpha be provided with a mist/shade
 

house, and Marplia with a greenhouse: the former for plant propaga

tion, and storage between removal from nursery beds and sale to far

mers, the greenhouse for research and other purposes. The mist/shade
 

house for Daman and Marpha will be constructed at a cost of 125,000
 

rupees each, with RCUP funds disbursed to the Farm Managers from
 

the Fruit and Vegetable Development Division. The same process will
 

apply to construction of the greenhouse at Marpha, at a cost of
 

150,000 rupees. The total cost of this project would come to 400,000
 

rupees over the course of the fifteen project years.
 

To further suport the procurement, production and distribution
 

activities at Daman Horticulture Faim and of the DADO Office in
 

Gorkha, the RCUP will provide each with a pick-up truck at a cost
 

of 200,000 rupees. This brings the total cost of the support acti

vities for government farms to 800,000 rupees.
 

C. Natural Cold Rooms
 

One of the problems with development of horticulture in the
 

hill regions is that, with limited local markets and transportation
 

facilities, fruit and vegetables will spoil before they can be
 

marketed. Besides, the market is flooded with fruits at harvest time
 

so that they fetch a relatively low price, whereas in off-seasons
 

the fruit is not available at all.
 

To combat these problems, a natural cold room was constructed at
 

Marpha on an experimental basis, and it has proved useful i storing
 

apples for up to siY months. The RCUP will provide for twelve of
 

these natural cold rooms to be built in the project area at the RCUP
 

nurseries or existing Government Farms on the following schedule.
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TABLE 8
 

Year 3 Year 4 Year 5 2nd 5 Yrs. Total 

Kulekhani 1 0 0 1 2 

Gorkha 0 1 0 2 3 

Myagdi 0 1 1 2 4 

Mustang 1 0 1 1 3 

The Department of Agriculture's Fruit and Vegetable Develop

ment Division and Food Reseaich Laboratory Division will provide
 

RCUP funds and technical as' istance to the farm or nursery manager
 

for construction of the cold room. Each room has a capacity of
 

four to six metric tons; the value of produce pieserved in these
 

rooms varies from 15,000 to 20,000 rupees, depending on the value
 

of the product, with potatoes at the low end of the scale and apples
 

the most valuable. At a cost of construction of about 50,000 rupees
 

for each room, this project will cost roughly 600,000 rupees.
 

D. 	 Establishing Fruit and Vegetable Processing Plants
 

Building cold-storage facilities is one way to preserve produce
 

to lengthen the period during which it can be marketed. Another
 

method is to turn it immediately into products which (i) condense
 

the bulk of the produce, making it simpler to transport; (ii) in

the market value of the produce, making it economically more
crease 


viable to go to the trouble and expease of transport to markets,
 

and bringing benefits of additional income to the farmers - thereby
 

providing the basis for further expansion of horticulture in the hills
 

(iii) utilize all of the fruit and vegetables produced, including
 

lower - quality and damaged produce which would not otherwise be
 

marketable. Furthermore, dried, tinned and bottle( fruit and vege

table products can be transported to much more distant markets, extending
 

the nutritional benefits of the produce to distant populations; and
 

there will be local employment benefits, as well, where the processing
 

plants are established. 
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The PCUP will establish three fruit and vegetable processing
 

plants in the project area in the third fivc year phase uf the pro

ject after the fruit and vegetable production schemes have become
 

well established, yielding surplus pioduce. One semi-comnercial
 

plant, with an output of three to five thousand bottles a day, will
 

be built in Gorkha, probably in Tara Nagar Panchayat, and one in
 

Marpha Panchayat in Mustang. A smaller plant, producing around a
 

hundred bottles a day, is scheduled for construction at Tatopani in
 

Doba Panchayat, Myagdi District. Establishment of the plants will
 

be carried out through the Fruit and Vegetable Division and the Food
 

Research Laboratory Division of the Division of Agriculture. These
 

two divisions will collaborate on disbursing HMG funds for purchase
 

of the land aiTd RCUP funds for hiring the staff, constructing and
 

equipping the plants.
 

The question remains open as to whether the plants will be run
 

as cooperatives, with the farmers sharing in the profits and contri

buting the same percentage to the operating costs as they contributed
 

in raw materials; or whether it will be a straight government opera

tion, with the farmers being paid outright for their produce.
 

The larger semi-commercial plants as planned have a capacity to
 

process 92 metric tons of fruit and 66 metric tons of vegetables per
 

year whereas the mini-processing plants require only 11.3 metric tons
 

of fruit and 10.9 tons of vegetables per year. The value of the pro

cessed goods each plant could produce annually is estimated at 1.7
 

million rupees for a semi-commercial plant and 185 thousand rupees for
 

the smaller plant. Construction and other capital costs for the pro

ject are estimated at 2,660,900, with annual operating costs around
 

598,600.
 

V. Conclusion
 

The horticulture development program outlined above constitutes
 

a balanced approach to phasing in fruit and vegetable growing in the
 

project areas. It begins with a concern for improving nutritional
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levels of hill residents and developing their skills in horticulture; it
 

addresses the need for support with local nurseries, training, and experi

ft provides for more widespread horticultural development
mentation; and 


At the same time,
by establishing processing and storage facilities. 


it should be borne in mind thz.t these horticulture projects are only
 

one aspect of the Resource Conservation and Utilization Project.
 

Their ultimate purpose is to contribute to reducing pressures on the
 

to improve the capacity of the environment to
land in the hills, so as 


support generation after generation of Nepalese citizens.
 

The rest of this report details the RUP Horticulture Projects
 

by catchment area.
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KULEKHANI CATCHMENT AREA
 

A. .Existing situation:
 

The Kulekhani catchment area lies immediately southwest of
 

Kathmandu valley in Makwanpur district. This area comprises
 

seven panchavats having a total area uF 211 Km2, most of which is
 

contained in the catchment of Kulekhani Khola. The total cultivated
 

area is 81.9 Km2 (8190 ha.), out of which 41% (3,350 ha.) is situated
 

at elevations between 1,800 m. and 2400 m. and has a temperate cli

mate. About 57% (4695 ha.) of the total cultivated land lies at
 

elevations between 1200 m. and 1800 m., where the climate ranges
 

from warm temperate to sub-tropical. The remaining 2% (138 ha.)
 

lies below 1200 m., with a mostly sub-tropical climate.
 

This area falls in a high rainfall region with an average
 

annual precipitation of 1500 to 2500 mm., 80% of which falls during
 

the main monsoon period (June-September). The remaining falls in
 

the pre-monsoon (April-May) and post-monsoon (October-November)
 

periods. The relative humidity reaches a low of about 60% in
 

winter - spring and a high of 90% during the monsoons. The average
 

monthly temperatures vary from 5.60C in January to 1.70C in June.
 

Summer mean maxima reach 23.5 0C, whereas winLer mean minima drop
 

to 1.50 C. This suggests that the climate would be suitable for
 

growing temperate fruits.
 

Most of the area is in proximity to the Tribhuvan RaJpath.
 

Other areas are connected by a gravelled road which runs south-east
 

to the Kulekhani Dam project. Other access is made primarily by
 

trails.
 

Varieties of temperate and sub-tropical fruits are found grow

ing in different parts o this project area. Among the temperate
 

fruits the most important are apple, peach, pear, plum and walnut.
 

Among the sub-tropical types, the most commonly grown are orange
 



(C. reticulata), lime, hill lemon (nibuwa) and banana. Temperate
 

fruits are found growing above 1600 m., whereas sub-tropical types
 

are found betwet 1000 and 1600 in.elevation.
 

Both local and improved varieties are grown. The improved var

etiesof temperate fruits were introduced in this area approximately
 

15 years ago. The actual data are not available, but according to
 

the farmers, quite a large number of saplings were distributed. Most
 

of the existing ones have come into bearing. The commoi varieties
 

are: 

Apple - Red Delicious, Royal Delicious, Rome Beauty, 

Richard Red, Summer pippins 

Pear - Bartlet and Farping 

Peach - Perie green 

P u Santa Rosa 

Walnut - Thin shelled 

The varieties of other fruits are mostly local. Due to mis

management and insufficient care, most of the fruit trees are in bad
 

shape
 

Fruit cultivation in this area is generally confined to back yard 

gardens. However, there are some small growers in Palung, Daman and 

Tistung panchayats. The RCUP design team estimated the present total 

area under fruit cultivation to he 100.4 ha., which is about 1.3% of 

the total cu-tivated land. Of that area, 99 ha. (93%) are in temper

ate fruits, whereas 6.03 ha. (6%) and 1.4 ha. (1%) are In sub-tropical 

and other fruits respectively. Pears are the most widely grown, 

covering about 32 ha., peach (29 ha.) and apple (27 ha.) come second 

and third. The total number of existing plants is es-timated to f2 

27,397 out of which 15,161 (55%) are bearing trees. (Appendix .b, 

Attachient - 1) The remainder are about to come Into bearing or were 

just planted. The average number of plants per household comen to 

about four. 





-20

d. 	 Trials of different varieties of vegetable crop,.
 

e. 	 Seed production of different varieties of vegetable
 

crops.
 

f. 	 Production and distribution of fruit saplings of 

varieties suited to the local climate. 

g. 	 Experiments to co ibat pests and diseases of fruits
 

and vegetables. 

h. 	 Help to establish private nurseries in the area. 

i. 	 Provide technical guidance and supervlsion in the 

horticulture activities, of the area. 

Area: The total area in the farn is about 68.85 hectares, 

which Is used as follows: 

1. 	 Orchard 46.50 ha. 

2. 	 Fruit NurserN 2.80 ha. 

3. 	 Vegetable crops 6.00 ha. 

4. 	 Vegetable Nursery 0.05 ha. 

5. 	 Forest land 9.10 ha. 

5. 	 Other; 4.40 ha. 

The existing number of fruit trees, varieties and sapling 

production are In the following tables. 



TARGET AND ACHIEVErENTS OF THE DAMAN HORTICULTURE FARM STArION IN DIFFERENT ACTIVITIES 

(1975/76-1979/80) 

TABLE 9 

S.N. 1975/76 1976/77 1977/78 1978179 1979/80 TOTAL 

TEARIACTIVITIES MIT TARGET ACHIEVE 
_ ENT 

TARGET ACHIEVE 
MEWT 

TARGET ACHIEVE 
MENT 

TARGET 
_ _ 

ACHIEVE 
h. 

TARGET ACHIEVE 
HENT 

TARGET ACHIEVE 
MENT 

1. Saplini produc- No. 50000 26982 30000 55886 31000 41476 38000 38000 50000 NA 199000 NA 

lion 

2. Vegetable Seed 

production Kg. 600 150 400 572 450 265 500 272 500 NA 2450 NA 

3. Sapling Distri
bution NO. 50000 27647 30000 22539 31000 36486 38000 39268 50000 NA 199000 NA 

4. Vegetable Seed 

distribution Kg. 600 150 400 NA 450 240 500 260 500 NA 2450 NA 

5. Study and Expe
rimentation 9o. 6 5 6 5 3 3 3 8 8 5 31 26 

6. Private Nursery 

establishownt No. - - - - 1 1 - - - - 1 1 

7. Inservice Train

ing of JTs& JTAs No. - - - 21 i 4 4 5 5 30 27 

NA - Data Not Available Source: Daman Horticulture Station 

- - No Target, No Achievement 
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EXISTING NO. AND VARIETIES OF PLANTS (1979)
 

IN THE STATION
 

TABLE 10
 

TYPE OF FRUITS VARIETIES NO. OF PLANTS 

Apple 1. Delicious 

a) Golden 

b) Red 

c) Royal 

2. Richa-Red 

3. Rome Beauty 

4. Jonathan 

5. Green Pippin 

6. MacIntosh 4,173 

Pear 1. Pharping 

2. Bartlett 

3. Nijusaci 

4. Chujuro 35 

Peach 1. Peregrien 

2. J.H. Hale 

3. Kura-kate-wase 

4. Triumph 46 

Plum 1. Sant Rosa 

2. Metheley 9 

Walnut 1. Thin shelled 1,695 

ApricoL NA 1 

Cherry NA 6 

Almond NA 2 

Total 5,987 

Source: 1) Horticulture Station, Daman 

2) Studies on Fruit Activities of Horticulture 
and Agriculture Stations in Nepal (1952 
Fruit Development Division,IING/Nepal 1978 
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2. 	 - In order to meet the increasing demand ror fruit sap

lings, farmers are encouraged to start private nurseries. 

One such nursery, the Kali Devi nursery, was established in 

Daman panchayat at Kitini Village in 1975, to raise temper

ate fruits. It is under the supervision of Daman Horticul

ture Station. It is in good shape. Its area is about 0.5 

ha., and it is situated at an elevation of 1800 m. The total 

production of last year was 16,000 saplings, of which 9,260 

were appl-2, 4,500 pear, 1,700 peach, 500 plum and 40 lime. 

When it is fully developed, it will have a capacity of pro

ducing more than 20,000 saplings per year. 

3. 	 The Agriculture Development Bank has provided long

term credits for fruit cultivation for the past few years
 

in this district. In the last year, the ADB supplied 23,262
 

loans to the fruit growers of this area. They have a target
 

of Rs. 95,000 for this year. More emphasis is given to
 

fruits like mango, apple, orange and banana, due to their
 

economical importance.
 

4. 	 Attempts are being made through the District Agricul

ture Office to popularize fruit cultivation among farmers.
 

Saplings of improved varieties of fruits are being distri

buted at a subsidized rate to the farmers.
 

5. Inputs like fertilizers, plant protection chemicals,
 

vegetable seeds and agricultural tools are supplied by Agri

cultural Inputs Corporation (AIC). Its branch office at
 

Hetaura takes care of this area.
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Constraints:
 

.Development of fruit farming in this project area is limited
 

by the following constraints:
 

(a) Climate:
 

The main limiting factor for the development of
 

fruit cultivation in this project area is the adverse
 

climate with its frequent hailstorms and high humidity.
 

Hailstorms are a major hazard in most of this area,
 

causing considerable damage and loss of fruits. The hail

storm season extends from May to June, with four to eight
 

events per year. It was reported that the size of the
 

hailstones average 0.5 cm. in diameter. Hailstones of that
 

size cause large wounds on the stems and can even break
 

branches. They strip off the young shoots and leaves that
 

grow during May, so that growth is checked. The extent of
 

damage varies for the different fruits. It was reported
 

that plum trees are more resistant than peach aAid apple.
 

This area receives very high rainfall, mostly occuring
 

during the monsoon. The result is that several diseases of
 

apple are difficult to control. This causes considerable
 

losses in the quantity and quality of apple fruit.
 

(b) Incidence of diseases and pests:
 

Cultivation of peaches has been restricted for the past
 

few years due to a very heavy infestation of peach leaf curl
 

disease. Almost every plant is infested by this disease, due
 

to which hardly any fruit is harvested. Control measures have
 

been developed at Daman Horticultural Farm, so that this pro

blem can be addressed by the RCUP. Apple plants were observed
 

to be affected by wooly aphids, shoot cankers, collar rot,
 

sooty blotch and scab diseases. Mature orange trees had
 

symptoms of citrus die-back disease, but it was not too severe.
 



-25-


Other problems were: mis-management and insufficient care
 

-of plants, lack of technical supervision, and weak extension
 

services.
 

Proposed Activities:
 

a. Distribution of fruit saplings:
 

Thirteen different types of fruit have been selected
 

for this area to distribute to the farmers. Orange, hill
 

lemon (nibuwa), lime, banana and lemon (Eureka) are sub

tropical fruits suitable to plant at altitudes ranging from
 

900 m. to 1600 m. Warm temperate fruits like peach, pear,
 

plum (Prenus salicina), persimmon and lemon (Eureka) should
 

be distributed among the farmers living between 1600 m. and
 

1800 m. altitude. Fruits like apple, pear (some varieties),
 

walnut and European plum (P. domestica) which require a cool
 

temperate climate should be provided for plantation above
 

1800 m. elevation.
 

In the first five years a total area of about 65 ha.
 

will be brought under fruit cultivation, of which 55 ha.
 

(85%) will be temperate and 10 ha. (15%) sub-tropical fruits.
 

In the second five years, 167 ha. of new area is proposed to
 

be brought under fruit cultivation. Temperate fruits will
 

cover 147 ha. (88%) and the remaining 12 ha. (12%) will be
 

planted to sub-tropical fruits. Roughly 133 ha. of addi

tional area will be brought under fruits, including 114 ha.
 

(86%) temperate and 19 ha. (14%) sub-tropical fruits in the
 

third five years.
 

At the end of the project period of 15 years, a total
 

area of 365 ha. will be brought under fruit plantation, of
 

which 317 ha. (82%) area will be temperate and 48 ha. (13%)
 

sub-tropical. Peach will cover the largest area, about 21%
 

of the total proposed area under fruit. Pears will comprise
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15% and apples 13% of the saplings distributed. Among
 

fruits, oranges will cover the most area.
 

(Appendix Jb, Attachment 31).
 

Ssub-tropical 


Distribution Program:
 

In the first five years a total of 16,250 saplings
 

including 12,692 temperate and 3558 sub-tropical fruits
 

are proposed to be distributed among 3,125 farm households.
 

In the second five years, 8,100 farm families will receive
 

a total of 42,150 saplings of temperate 34,149 and sub

tropical 8,001 fruits at the rate of five plants per house

hold. About 33,435 saplings of temperate 25,794 and sub

tropical 7,641 fruits will be provided to 6,425 farm houses
 

at the same rate as above in the third five years. At the
 

end of the 15 year period of the RCUP, roughly 92,000 sap

lings including 72,636 temperate and 19,199 sub-tropical
 

fruits will have been distributed among farm families at
 

the rate of 10 plants per household.
 

Sources of saplings:
 

Farms and nurseries where fruit saplings canb eobtained 

are listed in Appendix Jb, Attachment 9.1. Daman Horticul

ture Farm is the main source of plants for temperate fruits. 

Persimmons can be obtained from the Horticulture Farm in Goda

war. Another source for temperate plants is Kalidevi Nursery 

in Daman. For sub-tropical fruit plants, Brahmali Nursery and 

Ghale Nursery in Dhading district are the tentative sources. 

Eureka lemon will be obtained from Parwanipur Agriculture Sta

tion in Bara district. After five years, the satellite pro

ject nursery at Sisnerf will start producing some plants of 

lemon, orange and banana. Total saplings of sub-tropical 

fruits required for the second and third five years will be 

supplied by the project .ursery at Sisneri. 
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Production/Consumption:
 

- Expected yearwise production of fruit has been worked
 

out in Appendix Jb, Attachment 14.1. Production of the
 

RCUP provided fruit trees will begin in the second five
 

year period and continue to incr2ase as more plants come
 

into bearing. In the 15th year, aboiit 2,789 MT more
 

fruit will be available in this area than are currently 

produced. The expected production of fruits from the 

already existing fruit plants has been worked out in the 

Attachment - 10.1. After about 10 years the without RCUP 

production will decline, due to replacement of old trees
 

and local varieties with immature improved trees. The pre

sent per capita consumption of fruit in this area has been 

estimated to 17 Kg. Expected per-yea, increments of per
 

capita fruit consumption is also presented In the same 

table. It is assumed that at the end of 15 years, per capita 

consumption will go up to 27 Kg. The suiplus amount of fruit 

to be marketed also has been torked out. 

Production Costs: 

Yearwlse estimated costs of production are presented in 

Appendix 11b, Attachment 14.1. In the first year total costs 

come to 16.6 thousand rupes which gradually Increases to 

about 666 thousand by the 15th year. Year-wise, co.;t s of pro

duction for various; fruitts In this: catchment rrea art given 

In Appendix .b, Attachment 13. 'lhesew calculation; are bas;ed 

on informat ion obtained from the fnrmers and the Government 

Farm. 

Benef i t!;: 

Basled upon the overall cropping pattern, the grons valuo 

of productIon is prtlented in Appendix .1b, Attachment 14.1 
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and the unit price of each fruit from which the calculation
 

was made is given in Appendix Jb, Attachment 21. Incremental 

net values of production are negative from the first year 

to the 6th year of the project. Only from the 7th year does 

it become positive. The expected incremental net value of 

production then increases from 35 thousand rupees in the 7th 

year to 3.6 million rupees. 

b. Kitchen-garden vegetable production:
 

It is planned that in the first year of RCUP about 350 

farm houses will get a vegetable minikit. 441 minikits will 

be distributed in the second year and 618 in each of the third, 

fourth and fifth years. 3,09 minikits will be distributed 

among the households in thel project area in both the second 

five-year and third five-year project phases. Altogether 

8,825 farm houses; will get a kit during the project period of 

15 years. Yearly seed requirements for different vegetables 

have been worked out in the Appendix lb, Attachment 3.1. The 

total amount of seed needed for the first, second and third 

five-year phases is calculated to be 2045 Kg., 2,388 Kg., and 

2,388 Kg. respectively (Appendix Jb, Attachment 6). Esti

mated area and product ion of vegetables are presented in 

Attachment- 5. 

c. Fru It Nir:s,,rv it ab I1shment 

It is proposvd thIat a sat ,llltt, nursery be established 

in th;is projecCt a ra In 1983 for the production of high 

quality nvoplInph of t fruits. the sur:;uh-t ropir l Of areas 

veyed W t hviC!I' tRCPg t eam, S isne ri Panchayat Ward No. 

seems tL,' ;tsuitable plac for ,vting up thisvie nursery. 

Howe vr, thvixact spot should b determined in thv year of 

eNtnllthunt. Wh,,n fully funrtlonlng, the nurnry should 

9 
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have the capacity to produce a minimum of 6,000 saplings every
 

year.
 

The following fruits are recommended for this nursery to
 

produce as mother plant saplings:
 

1. 	Orangej - Mandarin
 

2. 	Lime - Local
 

3. 	Lemon - Eureka & Hill Lemon
 

4. 	Banana - Dwarf varieties
 

5. 	Guava - Improved varieties
 

6. Pomegranate
 

The nursery will require the following staff:
 

1. 	Junior Technical Assistant (JTA) (Non-Gazetted
 

Second Class) trained in Horticulture - one permanent
 

2. 	Field Assistant - (Non-Gazetted Third Class) 

one permanent
 

3. 	Storekeeper cum office assistant - (Non Gazetted
 

Third Class) - one permanent
 

4. 	Gardeners (peon level) - three permanent
 

A two-story building to accomodate an office, a store and
 

a residence for the JTA is proposed at a cost of 88,000 rupees.
 

A working shade will be supplied at a cost of 1500 rupees. 

Costs: Yearwise detailed cost; are presented In Appendix .1b, 

Attachment - 11.1. Capital cost; total 181,900 and operating 

costs come to 532,777. Land costs are taken to be Rs. 4,000 

per Ropan I . Other costs have been estimated based on current 

prevailing price;. Contingency costs are not Included here. 
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Tentative Production Targets for Sisneri Nursery
 

Table 11
 

Iter 5th Yr. 2nd 5 Yrs. 3rd 5 Yrs. Total
 

1. Lime (Cuttings) 2,150 2,150 4,300
 

2. Lemon (Eureka)(Cuttings) - 1,800 1,800 3,600
 

3. Nibuwa (Cuttings) 100 450 450 1,000
 

4. Orange (Budded &
 
Seedlings) 100 1,450 1,450 3,000
 

5. Banana (Suckers) 100 1,300 1,300 2,700
 

6. Others 50 850 850 1,750
 

Total 350 8,000 8,000 16,350
 

7. Vegetable seed
 

production (Kg) 50 300 350 700
 

Additional facilities for Daman Horticulture Farm:
 

It is proposed to provide the Daman Farm with a pick-up truck 

to be used to deliver plants and other materials to farmers within 

the project area. A lump sum of Rs. 200 thousand is allocated for 

this expenditure. It should be provided in the first year. A mist 

house cum shade house is proposed for construction in the fourth 

year, at a cost of 125,000 rupees. Rs. 100 thousand is allocated 

to build two natural cold rooms, one in the third project year and 

one in the second five-year phase. 
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Daraundi Catchment Area - Gorkha
 

A. Existing Situation
 

This catchment area lies in the central part of Nepal in Gorkha
 

District. This river originates in the Himal Chuli Range in the North
 

and flows through a narrow valley towards the South. This catchment
 

comprises 29 panchayats having a total area of 794.8 km2 . The culti

vated land area is about 308 km2 (30,800 ha.), which is auout 39 per

cent of the total area. Of this land, 7,334 ha. (24%) is situated
 

at elevations below 610 m. with tropical climate; 18,000 ha (58%)
 

lies 12tween 610-1220 m. with tropical to sub-tropical climates;
 

4,750 ha. (16%) lies between 1220-1830 m. with a sub-Cropical to
 

warm temperate climate, and 684 ha. (2%) is situated at elevations
 

between 1830-2440 m., and has a temperate climate.
 

Except on the riverbank, most of the land has steep slopes,
 

increasing with altitude. Soil erosion is very severe in this region.
 

There is no weather station i n this region which can truly
 

represent the weather conditions of the whole area, because of micro

climatological differences. But data obtained from the district head

quarters shows the annual precipitation to be about 1600 mm., more
 

than 75% of which falls in the monsoon period. (For detailed metero

logical data, vegetation, etc., please refer to the Watershed Manage

ment report of the RCUP.)
 

Three panchayats will be connected soon with an all-weather
 

motorable road, the Narayanghat-Gorkha highway, which is now under 

construction. Other access is primarily by trails. 

Due to the wide range of climatic conditions, almost every type 

of fruit Is found here. Tropical fruit.; are found below 1000 m., 

whereas sub-tropical fruits are found between 1000 m. to 1500 m. and 

temperate fruit; from 1500 m. to 3000 in. altitudes. Among thie tropi

cal fruits, the most common ones are mango, guava, banana, pineapple, 

jackfrults, litcht and hill lemon. The sub-tropical types are orange 



-32

(Citrus reticulata), papaya, pomegranate, hill lemon (nibuwa) and
 

lime. Among the temperate fruits are pear, peach, plum and a few
 

apple trees (Appendix Jb, Attachment 12).
 

Almost 99% of the fruits are of local varieties and, except
 

for oranges, are of inferior quality with little or no market value.
 

Only very recently, a few fruits of improved varieties have been
 

introduced. The orange, which has been grown here for centuries,
 

has significant economic importance in this region. However, even
 

in the sub-tropical zone, only a few pockets arc found which are
 

suitable for orange cultivation, the important panchayats being
 

Manakamana, Bhogatini, Taple, Taku and Swarpani. Even in their
 

existing condition, tile design team estimated the yield of oranges
 

about 200 Kg. per tree, that is about 55 MT/H1a, which is comparaat 


tively a very high yield. It is estimated that oranges account for
 

about 15% of the total area under fruit. A large quantity of oranges 

are exported to Kathmandu and Pokhara. Another economically impor

tant fruit is the banana, which occupies at)out 14.6 percent of fruit 

area. Most of the varieties are local, yet are fully marketable. 

Fruit cultivation in this region is mostly confined to back

yard gardens. There are a few old community orchards, mostly of 

mango, but they have very little economical importance. 

The RCUP survey team estimated the present area under fruits
 

to be 236 ha. , that is about 0.76 percent of the total cultivated 

land. Of this 67 ha. (2%) fall, under tropical fruits, whereas 

141 ha. (60%) and 28 ha. (12%) com( under sub-tropical and temperate 

fruits respectively. The totil number of existing fruit tree.; in 

this catchment Is estimated to be about 155,261, out of which 95,671 

(62%) are bearing trees (Appendix 11), Attachnent 1.2). The remain!l , 

are Immature. The average number of plant,; per farm houIe 1f; ,,ix. 

The annual production of frui t.; Is e: timated to 1he about 2,089 

tons. Out of thi,s 552 tons are tropical, 1,219 ,,uh-troplcal, and 318 
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Government Efforts:
 

There is Lo Government farm in this area; one private nursery
 

has b±en established at Gorakhakali with encouragement from the ADO
 

office. This mostly produces orange saplings.
 

A few years ago t e ADB started to provide long-term credit
 

for fruit farming in this district. Last year the ADB provided Rs.
 

197,000 loans to fruit growers.
 

Attempts are being made through th ADC office to popularize
 

fruit cultivation. Fruit plants of improved varieties are being dis

tributed every year.
 

Chemica's, vegetable seed, fertilizers and agricultural tools
 

are being supplied by the Agricultural Inputs Corporation (AIC).
 

Constraints:
 

The 	major '-onstralnts are:
 

1. 	Lack of transportation facilities
 

2. 	Lack of irrigation facilities
 

3. 	Lack of market for fruits and vegetables
 

4. 	 Insuffici,"nt and weak extension program 

5. 	 In must area: . frequent hailstorm; 

6. 	Lack of technical know-how In fruit and vegetaLle production
 

7. 	 Unavailabilit" of fruit saplings and vegetable seeds 

8. 	 Farmers lauk of orientation toward fruit growing 

9. 	 Incidence of di sea;e; and pests, e.g. citrus die-back, peach 
leaf curl, etc. 

Proposed Actlvltle,: 

A. 	D)ist r ibut ion o If frut sp!_I 

lift e'n different types of fruit have been selected for this 

catchment for di ,trl ,,tl on to the farmers. Sub-tropical fruits like 

orange, linm, hi I I mlon, bann:, and pomegranatei should be planted 

in altLtude., ranging Irm 4'd0 m. to, 1600 m. Warm temper;ate fruits 

lik' peach, pear and plum (P'runu,, alri na) should b " establihed at 

farm,; nituatvd at .lvat ionN, between 1600 m. :nd 1800 m. The fruits 
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likL apple, pear (cold varieties), and European plum (P. domestica)
 

which reguire a cool temperate climate should be provided for plantation
 

above 1800 m. elevation.
 

At the end of the project period of 15 years, the total area of
 

about 1,427 ha. will be under 237 ha. (17%) of temperate fruits,
 

653 ha. (46%) of sub-tropical fruits and 537 ha. (37%) of tropical
 

fruits. The largest area (250 ha., about 17.5%) will come under mango,
 

followed by orange and guava. (Appendix Jb, At'achment 3.2)
 

Distribution Programme:
 

It is proposed that about 86,000 saplings of different fruits,
 

including 9,562 temperate, 50,813 sub-tropical, and 25,875 tropical
 

fruits, be distributed among 11,732 farm houses at the rate of 7
 

plants per household in the first five years. In the second five
 

years 217,300 plants will go to 29,560 farm houses, including 29,272
 

temperate, 120,280 sub-tropical, and 67,748 tropical. The remaining
 

187,450 plants, including 19,322 temperate, 109,116 sub-tropical, and
 

59,012 tropical fruits will be provided to 25,500 households.
 

At the end of 15 years, a total of 491,000 saplings will have
 

been provided to the farmLrs of this catc'iment area. (Appendix Jb,
 

Attachment 3.2). The distribution programme will be started only after
 

the second project year.
 

Sources of Saplings:
 

Possible sources for these saplings are listed in Appendix Jb,
 

Attachment 9:2. For tropical fruits, Yagyapuri Horticulture Farm
 

in Chitwan District is the main source, whereas for sub-tropical
 

fruits the Pokhara Horticulture Farm, Dhunbeshi Horticulture Farm in
 

Dhadlng district, and a private nursery--Ganesh Bahadur Nursery in 

Gorkha district will be the best sources. The Kirtipur Horticulture 

Station ill be the only close-by source for temperate fruits. The 

nurseries built by the RCUIP will only begin producing after the fifth 

year. About 14% of the needed fruit plants will be available from 

the project nurseries in the first five years, 44% in the second five 
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years, and 79% in the third five years. Of the total fruit saplings
 

required in this area, 52% will be available from the project nurseries
 

(see page , Table 5 and 6).
 

Production/consumption:
 

Production of fruit will start only after the third project year.
 

The detailed yearwise production of difterent fruits has been worked
 

out in Appendix Jb, Attachment 14.2. The production goes on increasing
 

as more trees come into bearing. In the 15th project year, about
 

14,000 metric tons of fruit will be produced. After about 11 years,
 

the production from the existing (without project) plants will decrease
 

due to the replacement of old trees and local varieties with improved
 

ones. The present per-capita consumption of fruits in this area is
 

estimated to be 16.5 kg. per annum. It is assumed that at the end of
 

15 years, per capita consumption will rise 28 kg. (Appendix Jb, Attach

ment 10.2). The surplus quantity will be processed or sold outside
 

of the producing dreas.
 

Production Cost:
 

Yearwise estimated total costs of production are given in Attach

ment 14.2. In the first year of plantation, the total comes to 42,000
 

rupees, which gradually increases to 2,459,000 rupees in 15 years.
 

The estimated costs of production for individual fruit has been worked
 

out in Attachment 13. These estimates are based on data obtained by
 

the survey team from fruit growers in tne area.
 

Benefits:
 

The gross value of production is calculated in Attachment 13
 

based on the unit price given in Attachment 21. The incremental net
 

value of production has been worked out in the same table. This value
 

is negative from tile first year to the 6th year. It forms positive
 

beginning in the 7th year. The expected incremental net value of
 

production increases from 86,000 rupees in the 7th year to 16.7 million
 

rupees in tile 15th project year.
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B. Kitchen Garden Vegetable Production:
 

The proposed number of vegetable production minikits to
 

be distributed annually to farmers has been presented in Attach

ment 2.2. Altogether, 33,396 minikits will be distributed in this
 

catchment. The annual requirement of seed of cach vegetable
 

is calculated in Attachment 8:2. The total area and expected
 

production is given in Attachment 5.
 

C. Fruit Nursery Establishmcnt:
 

This catchment area being the largest of all the project
 

areas, the requirement of fruit plants and vegetable seeds is
 

also quite high. To meet the project requirements for fruit
 

saplings and vegetable seeds from internal sources, establishment
 

of four different horticultur- nurseries located in different
 

climatic zones has been proposed. These nurseries will be phased
 

in over the project period. About 52% of the total required
 

saplings would be available from these nurseries.
 

In addition to their activities in production and distri

bution of fruit saplings and vegetable seeds, the nurseries will
 

also engage in research on species adaptability and management
 

practices. Specific research activities will be determined by
 

the Fruit and Vegetable Development Division.
 



List of the Proposed Nurseries
 

TABLE 12
 

Location Type Region Year of Capacity Area 
Establish- per 

ment Year 

a. Chhoprak Central Tropical 1st year 15,000 1 ha. 

panchayat Nursery 

at Chorkate 

b. Deorali Satellite Tropical 4th year 10,000 0.75 ha. 
panchayat 

at Deorali 

c. Gorakhakali Satellite Sub- 2nd year 10,000 0.75 ha. 

panchayat Tropical 

at Pokharithok 

d. Simjung Satellite Temperate 3rd year 6,000 0.5 ha. 
panchayat 

at Sirandada 
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Recommended Fruits and Varieties 

TABLE 13 

Fruit Recommended Varieties 
for Mother Plant 

Mango 

Litchi 

Guava 

Malda, Dusehri, Chausa, 
Bombay Green, Langra 

Muzafarpore, Mcleen, Early 
Large Red, Late Large Red, 
Seedless Late, Dehardun 

Safeda, Lucknow--49, 

Chittidar 

Jack fruit Local 

Banana 

Pineapple 

Uarichhal, Basrai Dwarf, 
Mal Bhog 

Gaintkew, Queen, 
Mauritius 

Papaya 

Pomegranate 

Apple 

Washington, Coorg-Honey 
Dew, Ranchi 

Bedana, Paper Shell 

Rome Beauty, Winter 
Banana 

Peach Alberta, Peregrine 

Pear 

Plum 

Kharping, Le Conte, 
Kaiffer, Bartlett 

Santa Rosa 

Root 

Stock 


Local 

varieties 


-

-

-

-

-

-

Malling 

crab 

apple
 

Peach 


Wild 

pear 


Wild 

apricot,
 
plum
 

Method of
 
Propagation
 

Approach
 
grafting
 

Air
 
layering
 

Air
 

layering
 

By seed
 

Suckers
 

Suckers
 

By seed
 

Cuttings
 

Bench grafting,
 
shield budding
 

Budding,
 
Bench grafting
 

Budding,
 
Bench grafting
 

Bench grafting
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These nurseries would require the following staff:
 

TABLE 14
 

Staffs 	 Central N. Deorali N. Gorakhakali N. Simjung
 

a. 	Junior Technician 1 

b. 	Junior Tech. Asst. 1 1 1 1
 

c. 	Field Asst. 1 1 1 1
 

d. 	Storekeeper cum 1 1 1 1
 

office asst.
 

e. 	Gardeners 8 5 5 3
 

Total 	 12 8 8 6
 

A two story building to accomodate an office, a store, and a residence
 

will be constructed in each nursery. One shed for each nursery will be
 

provided.
 

Costs:
 

Total costs for all four nurseries come to Rs. 4.8 million,
 

out of which Rs. 1.4 millinn is capital and Rs. 3.76 million is operating
 

costs. Land costs are takei to be Rs. 4,000/Ropani (Attachment 11.2).
 

Other costs have been estim;ited based on current prevailing prices.
 

Contingency costs are not included here.
 

Tentative production targets for each niursery are given separately
 

in the tables below:
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PROJECT NURSERIES 

TABLE 15 

Fruit/year 3rd yr 

A. Central Nur,erv 

1. Mango (Grafts) -

2. Litchi (Layers) -

3. Guava (Layers) -

4. Banana (Suckers) 100 

5. Pineapple (Suckers) -

6. Jack fruit (Seedling,)300 

7. Papaya (See dlings) 300 

4th yr 

-

-

500 

500 

600 

900 

5th yr 

300 

300 

500 

1,000 

2,000 

600 

900 

2nd 5 yr 

3,000 

1,000 

?.000 

10,000 

10,00( 

3,000 

3, 0) 

3rd 5 yr 

4,000 

1,500 

3,000 

15,000 

15,00 

3, 000 

4,000 

Total 

8. Other; 

9. Pomegratnate (Cuttings) 

-

-

7010 

200 

10 

2,800 

500 

0 0 

1,Wh 

1 , ()m 

0 

00) 

I ,10 

502,410 99,500 

10. Vege t able ';eed prod. 80 (kg.) 90 100 500 600 1,320 

TABLIE 16 

B. S.N. Dorall 

1. Mango (Grafts) 

2. Litchl (lavrs) 

3. G;uava (M.,yt~r.) 

4. Iaiiat" (St;('k.r.) 

5. ]1 nwa pil. (Smu l',r!.) 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1,600 

1,500 

I ,500 

4.0001 

?,mm( 

4.000 

1,500 

: mm00 

14 ,mm0 

H, Im 

6. ,JackfruiI 

7. P)iv~ i (.'d1Papaya 

H . O t h o rl:i 

9. Porit l".trall-I t v 

t-,dljgs)I 

iIu.') 

((Cti t fl.l=t 

-

" 

-

-

"i 

-

-

-

-m 

-

m,0( 

J600 

e { ( 

l 

I- 1 .001 

( 

1,mm 

0 0 0 ,, 1 1 ( 

m(}11( 

IM.'/m0,(10 j 

10. Vv,.,'tablt. fi,d prod. (kg.) - . 45?) 50095 
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TABLE 17 

Fruit/year 3rd yr 

C. S.N. ,orakhakali 

1. Orange (Budded -

sed1 ings)_ 

2. l- (Cuttings-
s;et]d 1ings;) 

3.N lbuw;, (liavers & 
-

cut t fig,,) 

4. l't-,, t c (Cut t ifgs) -

5. jnaln.i (Suckc.rO.) -

,. Ot luI , -

-

. I'.vcbl..et'd prod. (kg.)-

4th yr 

-

-

-

-

-

-

-

70 

5th yr 

500 

300 

300 

500 

500 

2, 100( 

80 

2nd 5 yr 

10,000 

5,000 

5,000 

2,00( 

5,000 

2,0(1() 

29,000 

450 

3rd 5 yr 

15,000 

6,000 

6,000 

2,000 

5,000 

2.000 

36,000( 

500 

Total 

67,100 

1,100 

TABLE 18 

I. 

4. 

Appl, (Graftt.) 

i'.,,i )(4.,a tU ) 

l',-m h ((.r.alt r s ) 

[l t 0.1.11t., e, 

-

-

-

-

-

-

-

-

-

-

-

-

500 

4,000 

4,00( 

3,(O 

1,000 

7,000 

/,000 

5,000 

', * tth r , 

V,.,.tl, ir. ,d prod. (kp.,) 

- '00) 

1.(o0,0() 

300 

2, 00(0 

00 

4(a) 

34,000 

730 
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D. 	Establishment of a Semi-Commercial Fruit and Vegetable
 

Processing Plant
 

It is expected that after about 10 years time, this area will
 

have quite a quantity of surplus fruit.
 

It will not be possible to send all of the surplus to markets. 

Therefore, a fruit and vegetable processing plant is proposed for 

this catchment area. This area has great potential for commercial 

fruit and vegetable production. This processing plant would cer

tainly encourage the farmers of this area to engage in fruit farm

ing. 

'Iaranaigar village panchavat seems to be an ideal place for 

setting up the factory. However, the exact site should be chosen 

after the program has been appraved. 

Raw aterials: 

The main fruits to be used for preparat ion of different products: 

Product Fruit s and vte ta1esbl to be used 

a. 	 Squash Orange, Lemon, Mango, Papaya, Plum 

b. 	 Jam/Jelly Guava, Orange, Mango, Apple, Peach, Plum, 

Aprlcot, Pear, Papaya 

c. 	 Fruit Juice Mango, Pineapple, Orange, Lemon, Lime 

d. 	 Canned Fruits Pineapple, Mango , Apple, Pear, Peach, 
Grape 

e. 	 Dried FruiLs Apple, Walnut, Apricot, Peach, lear, 
Mango, Banana, Grape, .Iackfru t, Papaya, 

Plum 

f. 	Tomato Ketchup Tomato
 

g, Canned Vegetables 	 Pea, A.,.,r.agtu, Cauliflower, Carrot, 
Turnip, ltin!; 

Tentat wivannual .. I. mel.,' of f 'uit , and vgtable l hnti 

been emt1,trr:ted to be about 'D2 metric trn of frtIt and 6(h metric 

tona of vvgt ,tahle.n. Abotut 1 metricIt=n' o tomato would be nided 

to produce out 1',0MO() bott le. of k1"hup. An overall dinv"t"iCuon 

of thin project In given on page . iut imated product ion nnd value 

In given in Att achmtnt 16. 
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Market for the product:
 

This area is linked by the Prithivi Rajmarg with the two largest
 

cities. Kathmandu in the east and Pokhara in the west. Another
 

link will be to the southern terai via the Narayanghat--Gorka highway
 

now under construction. Therefore, there will be no problem sending 

produce to these big markets where the demand for processed fruit 

and vegetables is very high. It can therefore be safely issumed 

that the products of this factory will reach markets. 

E. Greenhouse Const ructi ot: 

The proposed central nursery for this catchment will carry 

out some experiments and trials on horticultural crops. A green

house will be needed for this purpose. Therefore, a lump sum of 

Rs. 150,0(00 is allocated to build it In the second five-year 

phase. Requirtment.s of materials and dimensions will be worked out 

later on. 

F. Natural Cold Room Construction: 

Three such storage rooms will he constructed in this catchment 

area, one in the 4th project year and two in the second five year 

phase. Barpak, Simjung and Swarpani panchayats are recommended loca

tions.
 



-45-

LOWER KALIGANDAKI CATCHMENT AREA 

MYAGDI DISTRICT
 

A. Existing Situation:
 

This region lies in the west-central part of Nepal In the inner 

Himalayan zone. It borders the lower part of the Kaligandaki 

River immediately south of the Mustang region. It extends to 

Tatopani in the north and Beni in the south. The climates of this 

region are quite different from the Mustang region. There is great 

variation in altitude, which ranges from 835 m. to over 6,000 m. 

Everywhere relief is great. Most slopes exceed 350. 

This catchment area includes 14 panchayats with a total area 

of 943.96 km2 (APROSC--1979). Cultivated land accounts for only
 

143.44 km2 Til).( The cultivated area at different elevations is
 

shown in the table below.
 

TABLE 19 

Area/Altitude less than 1220-1830 1830-2440 2440-3050 Total 
1200 m. m. m. m. 

Total Area (ha.) 1604 9510 19,677 18,604 94,396
 

Cul t ivt P.d 
Area (ha.) 823 5719 7,545 257 14,344 

* (51) (60) (38) (l) (15)
 

% of the total
 
cultivated land 6 40 53 1
 

*(Figure.; in parentheses indicate the percentage of land 
cult ivated. ) 

It In clear from the above table that most of the cultivated land 
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falls in the sub-tropical and temperate regions.
 

The annual precipitation varies from 700 to 1400 mm., 58% to 85%
 

of which falls in the monsoon period. There is more annual precipitation
 

in the south than in the north. Winter precipitation varies from
 

5--20%, falling more in 1.he north than in the south. For more infor

mation about meteorologi,:al data please refer to the Watershed Manage

ment Report of the RCUP.
 

Primarily, access to this region is by foot trails. The main market

places are Beni, Tatopani and Dana, which are located on the bank of 

the Kaligandaki River along the trail to Mustang from Pokhara. The 

next nearest market is Baglung (a day's walk from Beni), which is going 

to be connected by a motorable road from Pokhara in the near future. 

It will then be the nearest outlet for trading from this district. 

Mostly temperate and sub-tropical fruits are found growing in 

different parts of this region. Among the temperate fruits, the most 

important are peach, pear, apple, plum, walnut, grape and apricot. 

Among the sub-tropical types, the most commonly grown are tangerine 

( Citrus reticulata), hill lemon (nibuwa), lime, orange (C. sinesis) 

and pomegranate. In some parts of the river valley near Beni, a few 

trees of mango, guava and banana were also noticed. Temperate fruits are 

found growing above 1500 m., whereas sub-tropical ones; are found mostly 

between 800 and 1500 m. elevation. 

Most of the varieties are local and of Inferior quality with hardly 

any market value. Mostly such fruits are locally consumed. Tangerine 

is economically the most important fruit of this region. It has, I.en 

grown for many years. The 1(CUP design team estimated the pre;ent area 

under tangerine cultivation to be 24.5 ha. which Is about 48 percent of 

the area under fruits;. About 490 metric ton!; of tangerines are 

produced every year. Their cultivation I!; mainly confined along the 

bank of the river Kalgandakl. The most important places; are Iana und 

Tatopani where many old and new orchardi; ext. Among the other citrun 
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fruits the important ones are hill lemon, lime and orange. The oranges
 

are doing very well.
 

Fruit growing in this region is mostly conf med to backyard gardens. 

It is estimated that tilt present total area under fruit cultivation is 

only 51 ha. 'hat is about 0.3/71 of the totil cult Ivatt.d land. Of that 

area If)hi. (32;) isi in temperatt, fruits., whera:; 33.0 ha. (06.U8' ) and 

0.5 ha. (11.) are In sub-tropicil and tropical I ruit A re:;pectlvly. The 

totLl numbter Of eXi;t it)', frlit tl'c : i (-e;[ it'.it' td( bel 1,,,6 ,o(, of 

which 9,2/49 (50') art, hc,,ea'in, t rct., (At tachi.znt I:1). 'IlI, rcmilninp, 

are about tO con.It, into he ri , w 't itl 'lit' avtrAgeor l.itit.d, 

number of pLinti pt hinueoltt I ti'e to ,it tut tl r't. 

The ,*tu l pr0dutt ion Ot If Ilit In t Ill i ',t , K:: lit .t . L'., bletn1 

eV;t Imattd toA h. a t '.' too -. hit, t 'ilt 1,-i .,i1I11a ll,!.n It lon 

of rit ha., kI,n rotu i, ',' etc I.t ttd It Ih k. . ptr .infnurl., - 1') Ab,ut 

590 to n s i of frIt t . I hlle, nA t ityt'tICOi,;utI lo-. I lv. rt+".1.ltiiijn.,' it, 

sold out of .r,.it cult ivai,idc thtu' 'f in. 

Vegtable product 1tIllin til .if, I. V !"Y . A..l''. 0 l1 A, " l c4l 

, ; , - i II, tr,varIevt Ies- I i 1 b) t o.Il( lea rtst (PI , d Is!I .t I t t, tt 

and cuctirb it, a re I tinnh I i s!or.et III +: hto.e.. 'Ili Iplo ! Var t-t letI 

of tom, t , . t ,Itlt , .ctl II lt .I , c.i ayi.i.e, thili .. -),'rd'. andI , p 

be,is hi.u re t lllt rodtiit-d In tn aI ',..t h-vtii nt-ll 

(ovt rnmn. nt LI fur t : 

'li- no goverw nt- fat n Il t t i l t t i ata are-t, OI1] onvijr, . tt 

privat,e t-irset v, th il t.t huarv.t Nu ,'.erv ha$- lit'1en e+ithl h in 

IDtl,, o'tihvIii. opt. I i ll ' 1 ral-I I.t itia taili s;aphlg-tt., 

(Mouit ly c t I I I-) . ltt I. t t ,a a.,Ilnut I .I 'lhe ot- .tisl;t dtlet ionhI It 

of la.,t v-It W.I.. ' - lu '.I'aM' ,,'.q 

'1h, A)..1It tilt it .&1 h1v, ItIn -it Wln+,k It l av ,la ter++h.,, 11'.a:. itnbi 

credI .t ,,raI t ttlillt Ivi. l(m !,I tie. liI.arI ,WVII rN ill tih I all t fitIt 

lalut Nv.tir (l ]1H+//9). titt ArbA .a,-pplli -d 10.. 104,0) il l atinl It hel- frille 

growr.r o t h I t . r 
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Attempts are being made through the District Agriculture Office
 

to popularize fruit growing among farmers. Every year, saplings
 

of improved varieties of fruit are being distributed at a subsidized
 

rate to the farmers. Up to last year, about 17,000 saplings of
 

fruits were distributed to the farmers.
 

As in other areas, Inputs such as fertilizers, plant protection 

chemicals, vegetable seeds and agricultural tools are supplied by 

the Agricultual Inputs Corporation (AIC). Its branch office at 

Beni take; cart of this region. 

Const rai nts 

Dev, lopmvnt of commercial frul farming in this project area is 

limited by the following constraints: 

a. Lack of transportatten facilities. This area is not connected 

with any motorablt road. Access Is only by foot trails. From 

this area the near,;t o.tlet would be Baglung (Dhaulagiri zonal 

headquart or,), which in a day'; walk from Beni. This market is 

going to ho connected with a moLorable road from Pokjara in the 

ne ir future. 

b. Lack of markets. 

c. Lack of irrigation facilities. 

d. Lack of technical know-how for fruit cultivation. 

e. Lack of awareness of thietfarmers of techniques and potentials 

of commercial fruit farming. 

f. Hailstorm;: Many parts of th. project area have frequent in

c idenc, of hail storms whi ch have caused cons iderab le damage and 

loss of cropn. 

g. Di'ase, and p.t,: TIe Most importalt disl:s;e of this area Is 

citrus dli. back, du' to which tangerine, production has beeni 

s t'vrclv curtailed. Farme'rs report that almost 15% of their 

mature trees hav' ditd and mont of the remaining trees are 

nlso infest e'd. "his in of coure' a problem In all the tangerine 

growing arvci of the country. He's ,arch to overcome th is problem 
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is on the way and it is hoped that some solution will be found
 

soon. Other diseases observed were peach leaf curl, citrus canker
 

and gummosis. The common pests are leaf miners, lemon butter

flies and trunk borers.
 

Proposed Activities:
 

a. Distribution of Fruit Saplings:
 

Ten major fruits have been selected for distribution in
 

this area. The sub-tropical fruits, i.e. orange, lemon and lime,
 

should be planted at altitudes ranging from 900 m. to 1600 m.
 

Warm temperature fruits like peach, Japanese plum (Prunus salicina),
 

apricot, almond and lemon (Eureka) should be distributed among
 

the farmers living between 1600 m. and 1800 m. altitude. Fruits
 

which require a cool temperate climate like apple, pears (some
 

varieties only), walnut and European plum (P. domestica) should
 

be provided for plantation above 1800 m. elevation.
 

In the first five years of the RCUP a total area of about
 

188.5 ha. will be brought under fruit cultivation, of which
 

128.5 (68Z) would be temperate and 60 ha. (32%) sub-tropical
 

fruits. In the second five years 253 ha. of new area is proposed
 

to be brought under fruit cultivation. Temperate fruit will cover
 

179 ha. (71%) and the remaining 74 (29%) would be covered by
 

sub-tropical fruits. Approximately 253 ha. of additional area
 

will be brought under froits, including 179 ha. (71%) temperate
 

and 74 ha. (297) sub-tropical frult' in the thi " five year period. 

At the end of the project period of 15 years, a total area 

of about 695 ha. would be brought udder fruit plantation. Walnut 

will cover the largest area, about 21% of the total proposed area 

under fruit. Tanperine will comprise 19% and apples 15% of the 

saplings distributed. (Attachment 3.3) 

Distriution Program: 

In the first five years, a total of 44,800 saplings of dif

ferent frults, Including 24,860 (55.5%) and 19,940 (44.5%) 
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sub-tropical fruits, are proposed to be distributed among 5,314
 
farm houselholds. 
 In the second five years 7,420 farm families
 

will receive a total of 62,600 sapling-- of temperate (37,891)
 

and sub-tropical (24,709) fruits. In the third five years about
 

the same number will be disrributed. By the end of the 15 year
 

period of the RCUP, roughly 170,000 saplings, including 100,635
 

(59%) temperate and 69,365 (41%) sub-tropical fruits, will have
 

been distributed among farm families at the rate of 17 plants per
 

household. (Attachment 3.3)
 

Sources of Saplings:
 

The nearest government farms and private nurseries where fruit
 

saplings can be obtained are listed in Attachment 9.3. The Marpha
 

Agriculture Station and the Lumle Agricultural Station are the
 

primary sources for temperate fruit saplings, whereas for sub

tropical plants the nearest possible sources would be the Harilal
 

Private Nursery in Baglung district and the Karmacharya Private
 

Nursery at Tatopani. By the 5th project year some plants of sub

tropical and temperate fruits will be available from the proposed
 

project nurseries at Tatupani and Shikha.
 

Production/Consumption:
 

Production of fruit from project trees will begin in the 

4th project year and continue to increase as more plants come into 

production. At the end of the third five year period about 6,106 

tons more fruit would be available in this area than is currently 

produced. Detailed yearwise estimated production of fruit has 

been worked out in Appendix Jb, Attachment 14.3. The expected 

yield from the already existing fruit tree, (without project) 

also has been calculated (see Attachment 1:3). This table shows tha 

after about 10 years the total production tends to decline. This 

is due to the replacement of old trees and inferior varieties with 

improved ones that are not yet of bearing age. 
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The present per capita comsumption of fruit in this area has
 

been estimated to be 15 kg. per annum. It is assumed that at the
 

end of 15 years per capita comsumption will go up to 29 kg. The
 

surplus amount of fruit to be marketed also has been worked out
 

in the same table. It is assumed that about 5,144 tons (with
 

project and without) after local consumption would be available
 

for the market.
 

Market:
 

Non-perishable fruits like orange, apple, pear, lemon, lime
 

and walnut will be sent to Pokhara as the road opens from Baglung.
 

The local trading places like Beni, Dena and Tatopani where there
 

is a lot of tourist traffic can also be a good marketplace for
 

the fruit. The proposed fruit-processing plant will utilize some
 

quantity.
 

Production Costs:
 

Yearwise estimated cost of production of all fruits is
 

presented in Attachment 14.3. Yearwise costs of production for
 

each fruit in this catchment area is given in Attachment 13. These
 

calculations are based on information obtained from the best fruit
 

growers of this area.
 

Benefits:
 

Based on the overall cropping pattern including field crops
 

and inter-crops, the gross value of production of 695 hectares is
 

presented in Attachment 14.3. This has been calculated based on
 

on the unit price given in Attachment 21. This value minus costs
 

of production gives the net benefit. From this value the in

cremental net benefit has been calculated. The incremental net
 

value of benefits is negative from the first to the 7th year of
 

the project. Only from the 8th year does it become positive.
 

This benefit then increases from 49,000 rupees in the 8th year to
 

14 million rupees in the 15th year.
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b. 	Kitchen Garden Vegetable Production:
 

I,-is planned that in the first year of RCUP about 403 farm
 

houses will get a vegetable minikit. This number will
 

increase yearly so that altogether 10,077 farm houses will get
 

a kit during the project period of 15 years. (Attachment 2.3)
 

Yearly seed requirements for different vegetables have been worked
 

out in Attachment 8.3. The total amount of seeds needed for the
 

first, second and third five year phases is calculated to be
 

2337 kg., 2726 kg. and 2726 kg. respectively.
 

Under this scheme about 1632.5 tons of vegetables will be
 

produced in about 60 ha. of area during the first five years, and
 

1904.4 tons in 70.5 ha. in each of the second and third five
 

year phases (Attachment 5). Rs. 5,700,160 worth of vegetables
 

will be produced in this catchment during the 15 year period.
 

Fruit Nursery Establishment:
 

There is no government farm in this district. The require

ment of saplings of this scheme as given elsewhere is estimated
 

to be about 170,000. The nearest possible sources will not be
 

in a position to supply so much to this area only. Therefore, two
 

project fruit nurseries are proposed for this catchment. One
 

central nursery in Doba Panchayat at Tatopani for sub

tropical fruits, and another satellite nursery in Shikha Adarsha
 

Panchayat at Shikha Village for the temperate fruits.
 

A central nursery should have an area not less than 1.0
 

hectare and the satellite not less than 0.75 ha. When fully
 

functioning, the central nursery should have the capacity for
 

produce a minimum of 12,000 plants and the satellitec nursery
 

10,000 saplings every year.
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The following varieties of fruit are recommended for these
 

nurseries: 

TABLE 20 

Fruit Varieties Fruit 

1. Orange Tangerine and 
sweet orange 

1. Apple 

2. Lime Selected best 
local varieties 2. Pear 

3. Lemon 

4. Other 
citrus 

Eureka, Hill 
lemon 

Bhogate, Kathe 
Chaski, etc. 

3. Peach 

4. Plum 

5. Walnut 

6. Apricot 

7. Almond 

8. Others 
(Hazel nut, 
pecan, 
strawberry, 
etc.) 

Varieties
 

Jonathan, Royal
 
Delicious, Rome
 
Beauty, Golden
 
Delicious
 

Pharping,
 
Bartlett
 

Alberta,
 
Triumph
 

Santa Rosa,
 
Methely
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These nurseries will require the following staff:
 

TABLE 21
 

Staff 	 Tatopani Sikha
 
Nursery Nursery
 

a. Junior Technical 1 	 0
 

b. Junior Technical Asst. 1 	 1
 

c. Field Assi3tant 	 1 1
 

d. Storekeeper cum 1 1
 
Office Assistant
 

e. Gardeners 	 7 5
 

A two story building to accomodate an office, a store and a
 

residence is proposed at a cost of Rs. 171,000 for a central
 

nursery and Rs. 131,000 for the satellite nursery. A workshed
 

would be constructed at a cost of Rs. 3,000 at each .aursery.
 

Yearwise detailed costs are presented in Attachment 11.3.
 

The total capital costs and operating costs for both nurseries
 

come to 73,000 rupees and 2.2 million rupees respectively. Land
 

costs are taken to be Rs. 4,000/ropani (500 m2 ). Other costs
 

have been estimated based on current prevailing prices. Con

tingency costs are not included here.
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Tentative Production Targets for both nurseries;
 

(a) Tatopani Central Project Nurseries:
 

TABLE 22
 

Fruit/Year 	 4th yr 5th yr 
 Ist 5 yr 2nd 5 yr 3rd 5 yr Total
 

1. 	Orange - 2,000 2,000 13,250 1,325 28,500 
(seedlings & bredded) 

2. 	 Lime 
(cuttings & stl lings) 500 1,000 1,500 6,500 6,500 14,500 

3. 	 Lemon (Eureka)  500 500 3,000 3,000 6,500 
(laver, i cuttings) 

4. Otlier, 	 100 500 600 3,000 3,()00 , 600 

Totil 	 600 4,000 4,600 25,750 25,750 65,100 

S. 	 Vegetable seed 
production (kg.) 
 80 90 170 450 450 1,170
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(b) Shikha Satellite Nursery:
 

TABLE 23 

Fruit/Year 5th year lt 5 yr 2nd 5 yr 3rd 5 yr Total 

1. Apple (grafts) 500 500 8,000 10,000 18,500 

2. Pear (grafts) 500 500 2,000 4,000 6,500 

3. Peach (grafts) 500 500 2,000 4,000 6,500 

4. Plum (graft!;) 300 360 1,000 2,500 3,800 

5. Wal nut (:seedlings) 500 500 2,000 /4,000 6,500 

6. Apricot (graft';) 300 300 1,000 2,500 3,800 

7. Almond (graft;) 100 100 1,000 2,000 3,100 

8. Othvrs 200 200 1,000 1,000 2,200 

Total 2,900 2,900 18,000 30,000 50,900 

9. Vegetable need 
production (kg.) 40 40 350 400 790 

The Central Nursery will sttort producing me sapl ings from the 

fourth year. This nursery would produce about 56,100 llnt s during the 

proJlct period, which Insabout 81% of the total requird number of 

tub-tropicail plainIi, d rli g the who]l, prolv r period. 

It is hoped that about 'd0,900 tnapl ing of temperate frultu 

would be made ava ilIable from tie Shikha otvtelilte nurmovry, whicl Is 

about 51% of ti' totnl requirrmrnt. 
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1. Establishing a Fruit and Vegetable Mini-Processing Plant:
 

A small fruit and vegetable processing plant is proposed for 

this catchment area, so that perishable fruits and some vegetables 

can be preserved and sent co distant markets. It will be established 

in the latter phase of tile second five years. It will start 

producing from tile 11th year of the project. 

For estimated requirements of raw materials, items produced and
 

the value of production, please reftr to Attachment 16.
 

Total costs come to Rs. 1,191,000, including Rs. 326.4 thousand
 

capital costs and Rs. 865,000 operating costs.
 

d. Greenhouse Construction: 

A lump sum of Rs. 150,000 has been allocated to provide a
 

greenhouse at the central nursery. This would be constructed in
 

the CLi:d five year phase. Size, construction materials, etc. should 

be worked out when the proposal is approved. 

e. Natural Cold Room Construction: 

A lump sum of Rs. 2,000,000 Is allocated to build four natural 

cold rooms, one in the fourth year, one In the fifth year, and two 

in the second five years. The probable locations will be Shikha, 

Doba, Bhagavati and Chatan Panchayats. 
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UPPER KALIGANDAKI CATCHMENT AREA MUSTANG
 

1. ExistingSituation:
 

This area is located in the North-Central part of Nepal. This
 

region consists of two physiographic zones, the Tibetan Plateau in
 

the north and the Inner Himalayas to the south. Northward from
 

Jomson (the district headquarters) there is a unique high-elevation
 

desert environment. Most of the area lies between 2500 m. and 7000 m.
 

altitude and falls in the headwaters of the Kaligandaki River.
 

This area comprises sixteen panchayats having a total area of
 

1665.23 km2 (1565.23 ha.), of which only 3,764 ha. (2.3%) is cul

tivable. Of that, 12 ha. (0.3%) is situated at an elevation between
 

1220 m. and 1830 m.; 450 ha. (12.4%) lies between 1830 m. and 2440 m.;
 

2,090 ha. (56.9%) lies at elevations between 3400 m. and 3050 m.; and
 

1,116 ha. (30.4%) lies at elevations between 3050 m. and 3,960 m.
 

The whole area has a temperate climrate. Most of this region receives
 

very little rainfall. The average annual precipitation is less than
 

300 mm. (For detailed physical environmental features, please
 

refer to the watershed management report of the RCUP.)
 

This area has been identified as one of the best suited places 

in Nepal for the cultivation of high quality temperate fruits and 

grapes. The HMG/N is making every effort for the development of a 

horticultural industry in this region.
 

Except for a few native cultivars, most of the fruits now being 

cultivated were introduced to this area about 12 years ago when the 

Marpha horticulture farm was established in 1966. About 59,000 plants 

have already been distributed to the farmers. The RCU design survey 

team estimated the total number of existing fruit trees to be 43,344 

of which 5,20) (12%) trees are in the fruit-bearing stage. (Attachment 

1.4) Only temperate fruits are found In this area. The widely 

grown varieties are: 

Apple: Delicious (Red, Golden and Royal), Winter Banana, Reeca 

Red, McIntosh 
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Pear: Pharping, Bartlett
 

Peach: Peregrine, Alberta, Red Heaven, June Golds
 

Plun: Santa Rosa, Mariposa
 

Almond: Paper shelled, Hard shelled
 

Walnut: Paper shelled, Thin shelled
 

Apricot
 

Grape
 

At present, the total area under fruit cultivation has been
 

estimated to be about 168 hectares, which is about 4.6% of the total
 

cultivated land. Apples are the most widely grown, covering about
 

117.6 ha. (70%); walnut (17.2 ha.) and peach (12 ha.) come second and
 

third. Cultivation of fruit is mostly concentrated below the Jomsom
 

area. Farmers of these areas are very much aware of fruit cultivation.
 

It is generally observed that farmers of Marpha, Tukuche and Lete
 

panchayats have planted mostly apples in their very fertile crop land.
 

This certainly indicates the interest of farmers in fruit cultivation
 

as opposed to field crops.
 

Annual production of fruit in this catchment area has been
 

estimated to be about 241 tons (Attachment 10.4). The present
 

consumption of fruit has been roughly estimated to 15 kg. per year
 

per person, which means per year about 224 tons of fruit are consumed
 

locally. About 17 tons of fruits are sold in the local market
 

(mostly for tourists and visitors).
 

Fruits are mostly sold or consumed fresh although some are
 

used to prepare beverages at the Marpha farm, where they have a distillery
 

plant. Some farmers also use some fruits (culled ones) to make wine.
 

Constraints:
 

Development of large-scale fruit farming in this catchment area
 

is limited by the following constraints:
 

1. Lack of transportation facilities:
 

From a climatic point of view, this is the best suited area
 

for high quality temperate fruit and vegetable seed production.
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But this potential cannot be realized until there is a proper
 

transportation facility. At present the only access provided in
 

this area is by foot trails. There is only one old trading
 

route along the Kaligandaki River between Pokhara and the Tibetan
 

border. Seasonal access is provided by a small plane -j and from
 

Jomsom. Neither of these routes are of any use for transporting
 

a large bulk of fresh fruit to distant markets. Essential goods
 

are brought in by porter or ponies from Pokhara, which takes about
 

10 or 20 days to reach.
 

2. Lack of markets:
 

There is no big market within the area or nearby places where a 

large quantity of fruits can be sold. The existing small markets 

are Jomsom, Tukuche, Lete and Marpha, which lie along the main 

trekking route for tourists in Nepal. The main consumers of fruit 

in this area are tourists, visitors and trekkers. According to 

the local people there, at present there is not much ,f a problem 

of marketing their produce, but in the near future when more fruits 

are available, there will certainly be a big problem with marketing. 

3. Lack of irrigation: 

This is a rain shadow area with little precipitation. The 

Kaligandaki River and its tributaries are the only smirces of water, 

so cultivation is done in very limited areas, mostly in the ir

rigated terraces along the Kaligandaki River and its malor tribu

tary valleys where there Is an adequate supply of water. Due to 

the lack of a water supply, a vast area of land it; barren. Such 

land can be put under fruit cultivation if irrigation facilities 

art! devrlup v. Suow itgation schemes have been proposed in the 

irrigation report of the RCUP. 

4. Lack of technologv and Inadequat' exten.lon e rvlc us 

A lot of effort ha; been made through the Marphia Agriculture 

Station and the district Agriculture Extension Office to provide 

planting materials and technical know-how to the farmer;. Still, 
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due to the lack of adequate manpower and limited resources, a
 

majority of the famers have not received enough services or tech

nologj' of fruit cultivation. This is expeclally true in the areas
 

north of Jomsom.
 

5. 	 ligh Wind; : 

One of tilt main drawbacks of tilts region is the prtusence of 

high velocity winds throughout the year (data not available). 

In summr, wind; funnel northward from luktiche, and Il winter 

the wind&; blow iust in reverse, bringing cold air of the .' )etan 

plateaii southward. As a result, most of the fruit trees are lop

sided. 

Governmcnt L.ftorts:
 

1. arh5i A r-ictilture Station:
-

This station is,located in Marphai pan-nayat at the base of 

t'u ,Nll irl IHII ; at an alt It dc od 2550' meters. It was started in 

1966. ihis rvo;sarch sitat Ion wa, o:,tahltod to fild out the varietles 

o1 di Il 'lt'lltflut , ,1 d 'V,tAhli-.,rA',t Slilte'd btr t,'lt ivat ioll inl 

thuis reiion tit th t c tint rv , and t t t i Iatrir. to ',grow suCh 

va rIt of I ruit ht providIn pl.t t and ,I..d.' 'l wit II 

t cc hllo Io'gy 

Bri lvly, tho work bvIni itri Ied ,ut ik,a-. toltw,:
 

a. Introduction ,and trial o dI i-tit vat It-lt-!, (i1 tim 'trate 

fruitt,', I ,- qp lw. Apricot, w,.nt , 

a~lm~onld. (t . 

b. 'ri.,ln(d dli ,'lnlnc ranl' t , ,sr pvftvci,l ache, 	 o1 


iind pl ilm, 

i,,
C. 'Iral,, i l dtl lIui cot v.ii.jc tI .,, tt vi.it iit,l 

l'r l,- ,i 	 .cf1. dtur n i dlI r 1 tI on idal t 4-d var i ot t 4 o ( dtf v rent 

ft ji t 

f. Fxperlrn.nti4 to combat p|irutand di tvativi of frulti 4nd vogo

table ti. 
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g. 	 Help to establish private nurseries in the area.
 

h. 	.Provide training to the farmers and the field workers (JT's
 

and JTA's).
 

i, 	 Provide technical know-how and supervision to the horticul

ture activities of the area.
 

J. Trials on storage of fruit (especially apples)..
 

Area:
 

The total area is 8.75 hectares. Of that only 6.85 ha. is
 

used, as follows:
 

1. Orchard 	 3.50 ha.
 

2. 	Fruit Nursery 0.35 ha.
 

3. Vegetable crops 0.50 ha.
 

4. Vegetable Nursery 0.05 ha.
 

5. Other crops 0.75 ha. 

6. Office building, 1.70 ha.
 
road!;
 

Physical 	 Facilities: 

This farm has the following facilities: 

a. 	 Office building I 

b. 	 Staff quarters 5 

c. 	 Store 1 

d. 	Distillery 1 

e. 	 Guest house 1
 
cum store
 

f. Agriculture
 
b i 	I d I ng' 

Staff 11embers: 

The f. rm has a total of 27 staff members: 

a. 	 Gaztttted officer, Clas 1 1 

1. 	 Gaz4-tted officer, Class II 1 

c. (azetted officer, Clas;s III 1 

d. 	 Non-a;z.etted, Clast; I 6 

e. 	 Non-(;a z,.tted, Claw,, 1I 1 

f. 	 Non-(;tzetted, Clasu IV 5 

g. Girdenetrui 	 12 



TACET'S 	 AND ACHIEVENTS OF TIE FARM IN DIFFERENT ACTIV[TIES (1975/76 - 1979/80) 

TABLE 24
 

1975/76 1976/77 1977/78 1978/79 1979/80 TOTAL
 

S.W. 	Year/Activities Unit Target Achieve- Target Achieve- Target Achieve- Target Achieve- Target Achieve- Target Achieve

ment _ ment ment 
 fent mnt * _ _ ment 

1. 	Root stock No NA 4,C00 NA 5,7 X) NA 1,300 NA 10,000 NA NA NA NA
 
productionI
 

2. 	Sapling No NA 5,360 NA 3,000 NA 4,526 NA 6,150 'A 12,675 NA 31,711
 
production1
 

- 200 479 210 321 3)0 446 400 497 1,!10 1,7433. 	Vegetable seed Kg.  aproduct ion 


NA 1,840 NA 2,187 NA 6.845 NA 	 16,471 NA 23,649 NA 50,992
4. 	 Fresh fruit Kg. 


NA 1,954 NA 4,224
5. 	 Fresh vegetable Kg. - - NA 2,270 - - 

600 600 400 1,136 1,200 1.936
6. 	Wine production Ltr. - - - - 200 200 

7. 	 Sapling distr. No NA 4,235 NA 11.200 NA 2,8e7 NA 19.666 NA NA NA NA
 

8. 	Veg. seed distr. Kg. - - - NA 687 NA 1,012 NA 106 NA 1,805 

17,090 NA 70.994 NA 83,995 NA 36,425 NA 208,5049. 	 Veg. seedling No - - NA 

distributionIII II
 

NA 123,344 NA 105,376 NA 330,829
10. Revenue I.. NA 32,000 NA 	 28,249 NA 41,860 


Source: 	Ag. Station Mustang NA - Data not available *This achievement is up to 6 months
 

Studies on fruit - - No target, no achievement
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EXISTING NO. AND VARIETIES OF PLANTS (1979)
 

IN THE FARM
 

TABLE 25
 

Type of Fruit Varieties 	 No. of
 
Plants
 

Apple 1. Delicious 	 957
 
a. Golden b. Royal
 
c. Red d. Winter
 

2. Richa-Red
 
3. McIntosh
 

Pear 1. Pharping (8) 	 38
 
2. Bartlett (17)
 
3. Black Ben Davis (13)
 

Peach 1. Peregreen 2. Alberta 	 106
 
3. Triumph 4. Red Heaven
 
5. June Gold
 

Plum 1. Mariposa 	 122
 

Walnut 1. Thin shelled (71) 	 212
 
2. Hard shelled (141)
 

Pomegranate 1. Bedana 2. Kandhara 19
 

Hazelnut 1. Tonde Delle Langhe 	 20
 

Grape 1. Perlette 2. Beauty 	 650
 
2. Seedless 4. Thompson seedless
 
5. Cardinal Muscat
 

Apricot 1. Kaisha 	 94
 

Nectarine 1. Independence 	 2
 

TOTAL 	 2,220
 

Source: 1) Agriculture Farm, Mustang
 
2) Studies on Fruit Activities of Horticulture and
 

Agriculture Stations in Nepal (1952 - 1978)
 
Fruit Development Division, 1MG/Nepal
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2. 	 A private nursery, Gopal Nursery, in Marpha village
 

panchayat, has been established at the instigation of the farm
 

for the production of more fruit saplings required in the
 

region. It is under the supervision of the farm.
 

3. 	 The ADB has provided long term credit for fruit cul

tivation for the past few years. In the last two years,
 

the ADB supplied 336,000 rupees to the fruit growers of this
 

district (ADB office - Mustang).
 

4. 	 AIC supplies the inputs such as tools, chemicals,
 

fertilizers, and vegetable seeds to the farmers.
 

5. 	 A distillery plant has been established at Marpha
 

farm recently for the preparation of wines and brandies from
 

the unmarketable fruits, of apples, peaches, apricots and
 

grapes.
 

6. 	 A small co-operative fruit processing plant has been
 

established at Tukuche under the UNDP program.
 

II. Proposed Activitips:
 

A. Distribution of fruit saplings:
 

Going by the fruits presently grown, the eight most important
 

types of temperate fruits have been selected for this region to
 

distribute to the farmers (Attachment 34). The largest number is
 

that of apple, followed by apricot and pear. The total number of
 

saplings to be distributed in the first five years is approximately
 

61,500; in the second five years, 81,750; and the same number in
 

the third five years. That is about 225,000 plants to be provided
 

to farmers during the project period of 15 years.
 

Apples will cover the largest area of 412 ha. (46%). The total 

area which will come tinder fruit cultivation in this catchment is 

estimated to be about 896.7 ha., that is about 23.8% of the existing 

cultivated land. It is expected that about more land will 

come under cultivation due to development of irrigation facilities
 

under the RCU program. Only about 25% of existing crop land will
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be replaced by fruit. This has been worked out with the consult

ants of the Fruit Development Division of HMG/N.
 

Distribution program:
 

The number of plants proposed to be distributed every year
 

under this scheme is presented in Attachment 3.4. The projected
 

number of households reached in 15 years' time are 4,000. If an
 

equal number of plants were distributed, it would work out to be
 

56 plants per household. The small farmers do not have enough
 

land to accomodate so many trees. They will be provided with the
 

maximum number they can use, and then the extra ones will be given
 

to the interested bigger farmers. Note that at the beginning, the
 

first priority in distribution will be to supply the s,'all farmers
 

who do not have fruit plants yet on their farms.
 

Sources of saplings:
 

The only source in this region is the Marpha Agriculture
 

Station. Another small source is the Gopal Nursery which is in
 

the beginning stage of production (Attachment 9.4). The Marpha
 

Station will not only supply the plants but has the responsibility
 

to look after all horticultural activities for the district in

cluding technology transfer and training for growers and field
 

workers.
 

Production/Consumption:
 

Production of fruit from RCUP trees will only start from the
 

5th project year. The assumed yearwlse production of fruits has
 

been worked out in detail (Attachment 14.4). The projected pro

duction from the now existing (without project) trees has also 

been worked out (Attachment 1.4). The expected surplus of fruits 

(total production minus; local conuumption) It,, also pre;ented in 

the same table. 'the present per capita consumptIon of fruits is 

taken to be 15 Kg. every year as more farmers stort producing 

fruit in their home gardens. It Is roughly estimated that 

after 15 yearn it will go tip to 30 kilograms per annum. 



-67-


Market:
 

- Actual data was not available, but on the basis of the infor

mation related by the farmers, about 17 tons of fruits were sold 

last year to tourists and visitors, and some was used for making 

wines. According to the people there, there was not much of a 

problem of marketing produce at present, but in the near future, 

there will certainly be a problem of marketing, when more fruit is 

produced. Efforts are being made by the HMG to reach distant 

markets. To this end, a small preservation plant has been es

tablished at Tukuche, with the assistance of UNDP. In addition, the 

Marpha farm has established a distillery to prepare wine and brandies 

from the perishable fruits like apricot, peaches, grapes etc. It 

has already started functioning and the results are quite encouraging.
 

According to them, there is some interest in starting private
 

distilleries in the area. On the same farm, a natural cold room
 

was constructed on a trial basis two years ago, and it has proved to
 

be quite useful and practical for storing fruits, especially apples.
 

It is reported that apples can be stored in such a facility for
 

as long as six months witi minimal losses in weight and quality.
 

More stores of such kinds may be constructed to store apples to
 

regulate the market. Attempts have been made to air-lift fruits
 

to Kathmandi and Pokhara, but these efforts have not proved
 

economical.
 

Costs:
 

Yearwtse estimated total costs of production of all fruits 

is presented in Attichment 14.4. Whereaf, the cost of production 

for each fruit in this catchment is given in Attachment 13, these 

estimates are based on infomation obtained from the best fruit 

growers and the Government farmi, of the area. 
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Benefits:
 

Based on the overall cropping pattern including field crops
 

and inter-crops, the yearwise gross value of production of 896.7
 

hectares in presented in Attachment 14.4. This has been calculated
 

based on the unit prices given in Attachment 21. This value minus
 

the costs of production gives the net benefits on the basis of this
 

value.The incrementai net value of production has been calculated.
 

This value is negative from the first to the 6th year of the project.
 

Only from the 7th year does it become positive. This value then
 

increases from 673,000 rupees in the 7th year to 28.4 million rupees
 

in the 15th year.
 

B. Kitchen Garden Vegetable Production:
 

It is planned that 3,999 farm houses will get a vegetable mini
 

kit during the whole project period (Attachment 2.4) Total seed
 

requirements for different vegetables has been worked out in
 

for the first,
Attachment 6. The total amount of sted needed 


second and third five-year phases is calculated to be 531 Kg. and
 

620 Kg. respectively.
 

Under this scheme about 362 tons of fresh vegetables will be
 

produced in about 24 ha. during the first five years, and 422 tons
 

in 28 ha. in each of the second and third five year phases (Attach

ment 5). Rs. 1,199,000 worth of vegetables is expected to be produced
 

in this catchment tinder this scheme during the 15 year period
 

(Attachment 15).
 

C. Fruit Nursery Establishment: 

In order to support the Marpha farm in meeting the demand for 

fruit plants, a s,;atellite fruit nursery will be established in the 

northern region, In Ghami panchayat, about two days' walk from Marpha. 

It is at the centre of six panc'hayat:; In th' most remote area of 

the district. It is to be estab li!hed in the fourth proj ect year on 

a 0.5 ha. plot. It will have a capacitv of iroducing' 1,500 plants 

annually. The proposed fruits are apple, peach, plum, walnut, grape, 
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apricot, and almond. It would start producing plants after five
 

years.. Tentative production targets are given in the table below:
 

TABLE 26
 

Fruits 2nd 5 yr 3rd 5 yr
 

Apples (Grafts) 500 1,500
 

Peach (Grafts) 500 1,000
 

Walnut (Seedlings) 300 1,000
 

Plum (Grafts) 500 1,000
 

Grape (Cittings) 300 750
 

Apricot (Grafts) 300 750
 

Almond (Grafts) 300 500
 

Others - Nuts 300 460
 

Vegetable seed 250 300
 
production (Kg,.)
 

TOTAL 3,000 6,960
 

Suitable variette.; ;ive to be chosen in cons,,ul tat ion with 

the Marpha farm. 

This nursry will z'rquirev the following staff: 

I. -ITA One permanciit 
2. Field A,;sistant One perminent 
3. Storteke-per Oe. permanent 
4. Gard-neri Three permanent 

A two-storv building to accomodittv an o ffice, a store and
 

staff quarters should be conntructed and a separate shed should be
 

provided.
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Costs:
 

Tentative total costs during the project period come to Rs.
 

1,064,661, including Rs. 296,624 capital and Rs. 768,037 of
 

operating costs.
 

D. 	 Establishment of Semi-Commercial Fruit and Vegetable Processing 

Plant : 

It is expected that after about 10 years' time a large quan

tity of fruits (about 6,000 tons) will be produced from existing
 

plus RCUP trees. It will not be possible to send fresh fruits to
 

other cities unless there is vehicular transport, which is a very
 

long-range plan. Ther fore, the only way to utilize such fruits 

is by processing. Such processed fruits can be sent to distant
 

places. A processing plant is therefore proposed for this area. 

The actual site for setting up this factory should be det, rmined 

later on but the possible areas are Jomsom, Marpha and Tukuche. 

Tentative requirements of :aw materials have been estimated 

to be about 92 tons of fruit; and (), tons of vegetables per year. 

At full functioning, about 1,730,000 rupees worth of processed 

fruits and vegetables can be produced. Work should begi on the 

plant in the 8th project ypiv ,ind It should begin functioning from 

the 11th project year. 

Costs : 

The e tLima ted total ccf; come to about 3.27 million rupees 

Including 1.34 million caplt;l1 co;ts and 1.93 million as operating 

costs for the whole pro ject period. 

E. 	 Natural Cold !Pc-,m Con, ti-uctlon: 

Three such ,,toragc rotci: will be constructed it this catchment 

area, one in the thlrd year, roic In the fifth year and one in the 

second five year phase. Probable places are Ghnmt, Kagbeni and Jomnom. 
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Additional facilities for Marpha Agriculture Station:
 

This Station is the key input in the horticulture development
 

of this region. The inputs like plants, vegetable seeds and technical
 

supervision are to be provided from this farm for the implementation
 

of this RCUP scheme. It is therefore proposed to provide some
 

facilities to this farm under this program. A lump sum of 150,000
 

rupees is allocated to construct one greenhouse in the third project
 

year and 125,000 for one mist-cum-shade house, which is to be
 

constructed in the second project year.
 



KULEKHANI CATCHMENT AREA (MAKAWANPUR DISTRICT) Attachment 1.1
 

EXISTING NUMBER, AREA AND PRODUCTION OF FRUIT
 

TREES (WITHOUT PROJECT) 

TYPES OF FRUIT TOTAL 4 OF TREES BEARING TREES AREA (HA) PRODUCTION 

1. Apple 6,563 2,588 27.70 103.52 

2. Pear 8,981 5,389 32.31 296.40 

3. Peach 5,978 3,480 29.26 107.88 

4. Plun 1,508 905 5.43 40.73 

5. Walnut 664 332 4.25 7.30 

6. Lime 1,350 888 2.17 22.20 

7. Orange 986 493 2.47 14.79 

8. Nibuwa (Hill lemon) 493 400 1.24 16.00 

9. Banana 375 375 0.15 1.88 

10. Others 499 311 1.42 6.22 

TOTAL 27,397 15,161 106.40 616.92 
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Attachment 1.2
 

DARAUNDI CATCHMENT AREA (GORKHA DISTRICT)
 

EXISTING NUMBER, AREA AND PRODUCTION OF FRUIT TREES
 

(WITHOUT PROJECT)
 

TYPES OF FRUIT TOTAL # OF BEARING TREES AREA (HA.) PRODUCTION
 

TREES
 

0.078
1. 	Apple 727 2 3.07 


2. 	Orange 9,620 3,000 35.40 600.00
 

Pear 2,645 1,587 9.50 126.96
3. 


2,574 1,930 12.60 154.40
4. 	Peach 


533 2.175 29.85
5. 	Plum 602 


6. 	Lime 1,746 1,192 2.83 36.95
 

7. 	Mango 4,315 1,500 53.15 375.0
 

8. 	Banana 76,273 39,975 34.55 199.87
 

9. 	Pineapple 39,000 32,405 3.90 16.20
 

3,875 17.99 193.75
10. 	 Nibuwa 5,160 


47.03 137.43
11. 	 Guava 9,595 7,635 


698 300 8.98 150.00
12. 	 Jack Fruit 


60 	 3.36
13. 	 Litchi 159 1.02 


8 1 0.048 	 0.03
14. 	 Walnut 


181 98 0.290 0.18
15. 	 Pomegranate 


2.17 35.40
16. 	 Papaya 1,523 1,180 


17. 	 Others 435 400 1.368 28.73 

TOTAL 155,261 95,671 235.971 2,089.188 
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Attachment 1.3
 

LOWER KALIGANDAKI CATCHMENT AREA (MYAGDI DISTRICT)
 

EXISTING NUMBER, AREA AND PRODUCTION OF FRUIT TREES
 

(WITHOUT PROJECT)
 

BEARING TREES AREA (HA.) PRODUCTION
TYPES OF FRUIT TOTAL # OF 


TREES
 

3.390 1.80
1. Ap-le 	 800 120 


56.00
2. Pear 	 1,000 700 3.597 


3. 	Peach 1,190 952 5.833 33.32
 

420 252 1.516 7.56
4. 	Plum 


9,800 3,920 24.50 490.00
5. 	Orange 


336 1.792 6.72
6. Lime 	 1,120 

42 1.346 	 0.63
7. Walnut 	 210 


0.098 0.15
8. Apricot 	 20 


0.185 0.002
9. Grape 	 74 4 


0.179 0.672
10. 	 Pomegranate 112 56 


210 105 0.525 2.10
11. Mausam 


0.80 	 7.50
12. Banana 	 2,000 1,500 


2.450 34.30
13. 	 Nlbuwa 980 686 


700 350 3.431 7.00
14. Guava 


20 0.50 	 1.20
15. 	 Mango 50 


1,000 200 0.625 0.05
16. 	 Other; (Alaichi) 

9,249 50.767 649.004TOTAL 	 19,686 
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Attachment 1.4 

UPPER KALIGANDAKI CATCHMENT AREA (MUSTANG DISTRICT)
 

EXISTING NUMBER, AR1'A AND PRODUCTION OF FRUIT TREES 

(WITHOUT PROJECT) 

TOTAL # OF BEARING TREE'S AREA (HA.) PRODUCTIONTYPES OF FRUIT 

TREES (M/T) 

1. Apple 32,700 3,924 118.63 156.96
 

39 1.18 0.975
2. Pear 329 

338 11.95 33.80
3. Peach 2,820 

4. Plum 309 37 1.31 0.37 

4.25 6.00
5. Apricot 1,002 120 

17.23 41.406. Walnut 1,723 207 

5.905 0.566
7. Grapt 2,362 283 

2 0.038 0.01 
8. Pomcgranattc 15 

250 8.83 1.25
9. Almond 2,084 

5,200 168.323 241.331
TOTAL 43,344 
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Attacim&nkt 5 

KI TCIIN_ CARrFN v1 Cr.irA8.r. PROIDUCTION 

T-TA. %RFA & PRODtUCTl10,4 OF V E:'A8 . TN TtF PROJect AREA 

(WITh1 PIO ?FCT' 

1 .-arc.ntr rod. 2 ndArea Yr . Prd. 3rdArea Y r .Prod. tArea lhY r.Prod. 
5t h Y r . 

Area Prod. 
st 5 

Area 
Yr , . 

Prod. 
2 n dl5 Yr s . 

Area Prod. 

3 rd 
Area 

5 Yr s . 

Prod. 

TOTAL 

Area 

_ _ 

rod. 

_ _ _ _ _ 

1. Kulek!harn 7.0 1598.0 8. 39.1 12. 16 333.7 12.36 333.7 12.36 333.7 5 2.9 C14219.21 61.8 1669.6 61.8 1668.6 176.5 4765.4 
( Lak a a n Ir ) I I 

2. Tira- -t 13.3' 3'.7 16.7C 4 3.3 631.! 23.38 631.4 23.3S 611.4 100.2 2705.9 283.86 7664.3 283.86 7664.2 667.nL 18034.5 

1. Lc.wer 7 21. 7 . I 27.-1 14.10 380.7 14.10 380.7 14.10 380.7 60.4f 1632.5 70.54 1q04.4 70.54 1904.4 201.54 5441.3 
Ka I .and - I I 

4. Urger 1 3.11 -,8.1 4.0 5.6 84.5 5.6 84.5 5.6 84.5 23.98 362.J, 28.0 422.8 28.0 422.8 79.98 1207.6 
Kal IIandai t 

('ustan) 3 815.5 61 1022.2 55._4 1430.3 55.44 1 . 5 1 3 . 6 --.6 2 6 1 2 1 1 1 9 4 

TOrrAL ! 1.6 815.5 9.6" 022.21 55.44 1430.3 55.44 1430.3 5.41430.3 !237.54 612.6 444.20 11660.1 444.20 11660.1 1125.94 29448.8 



K&TCHEN CARDEN VEcETAfI.E PRODIICTION 

Attachment 6 

VF.nUTRFn A?10I'NT OF SFFWlS & FFRTII.IZ.ERS 

1st Yr. 
Catchment eeds ert 

Sed Fr. 

1. Kulekhanl 0.27 3.65 

2. orkha 0.52 6.97 

3. ?yva~dl ]0.23 4.21 

2nd Yr. 
Seeds Fe 
edsFrt 

0.34 4.6 

0.65 8.72 

0.39 5.27 

3rd Yr. 
Seeds Fert. 
eesFet 

0.43 6.45 

0.9 12.2 

0.55 7.36 

4th Yr. 5th Yr. 
Seed Ferteeds 
Sen et SeedsjF rt 

0.48 6.45 0.49 6.45 

0.9 12.2 0.9 12.2 

0.55 7.36 0.55 7.36 

1st 5 Yrs. 2nd 5 Yrs. 3rd 5 Yrs. TOTAL 
Fert. Seds Fert. Seeds Fert. Seeds Fert. 

SedSed 

2.05 27.6 2.39 32.25 2.39 32.25 6.83 92.1 

3.87 52.29 10.97 148.15 10.97 148.15 25.81 348.59 

2.27 31.56 2.73 36.81 2.73 36.81 7.73 105.18 

4. Mustang 0.07 0.89 0.09 1.12 0.12 1.57 0.12 1.571 0.12 1.57 0.52 1..72 0.62 7.85 0.62 7.85 1.76 22.42 

TOTAL 1.09 15.72 1.47 19.71 2.05 27.58 2.05 27.58 2.05 27.58 8.71 118.17 16.71 225.06 16.71 225.06 42.13 568.29 

(amounts In mettic tons) 



Attachment 7 

KITClEN GARDEN VECETA8/.E PROIDIICTION 

VFCTFAARI F MlflKIT AKFA - 200 sq. m./household 

VE(TA8I.ES AREA SFDS FErTILIR (Kg.) T(MAL. PRODUCTION 

sq. m. gram price com. urea m. potash t.s. pho. TOTAL price cost prod. (vg.) value of pro. (Rs) 

A. WINTER: 1. Cold crops 20 1 0.07 0.25 O.1n 0.136 0.148 5.642 1.61 1.68 30 27.48 

2. Root vev. 6n 60) 1.80 0.678 0.30 0.408 0.096 1.482 3.28 5.08 120 126.0 

3. Onion 60 60 3.30 0.90 0.396 0.612 0.126 2.034 7457.75 108 86.4 

4. Peas .0 320 2.88 0.252 0.112 0.272 0.316 0.952 2.4h 5.36 20 30.0 

5. Solanaceous 20 2 0.17 0.20 0.88 0.17 O.042 O.50 1.10 1.27 24 30.0 

Sub-total 200 443 8.224 2.28 1.004 1.198 0.728 5.61 12.92 21.14 302 299.88 

B. SUMMER: 1. Beans 100 250 3.50 0.63 0.28 0.68 0.19 2.33 6.21 9.71 100 90.0 

2. Okra 60 60 0.66 0.60 0.264 0.51 0.126 1.50 3.29 3.95 90 135.0 

3. Ciicurbtts 40 20 0.96 0.20 0.088 0.408 0.252 0.948 2.28 3.24 48 40.8 

TOTAL (A & 
Sub-total 

) 
200 330 5.12 1.43 0.632 

1.6 
1.598 

3.196 

1.168 

1.896 
4.828 11.78 

.70 
16.90 

38.04 

238 

540 

265.8 

565.68 

+4.00 
42.04 



Attachment 8.1 

REnUIRFXFNT OF SEEDS OF DIFFERENT VEGETABLES I 

KULEKJIANI CATCHENT ARFA - HAKAWANPUR DISTRICT 

(amount in Kg.) 

VE-ETABLE Ist yr. 2nd yr. 3rd yr. 4th yr. 5th yr. Ist 5 Yrs. 2nd 5 Yrs. 3rd 5 Yrs. TOTAL 

A. WINTER 

1. Cole crops 0.4 0.4 0.6 0.6 0.6 2.6 3.1 3.1 8.3 

2. Root veg. 21.0 26.5 37.1 37.1 37.1 158.8 105.1. 185.4 529.6 

3. Onion 21.0 26.5 37.1 37.1 37.1 158.8 185.4 105.4 529.6 

4. Peas 112.0 141.1 197.8 197.8 197.0 846.5 o9.8 908.8 2.824.1 

5. Solanaceous 0.7 0.9 1.2 1.2 1.2 5.2 6.2 6.2 17.6 

Sub-total 155.1 195.4 273.8 173.n 173.8 1,171.9 1,360.9 1,368.9 3,909.7 

B. SUMMER 

1. Beans 87.5 110.3 154.5 154.5 154.5 661.3 772.5 772.5 2,206.3 

2. Okra 21.0 26.5 37.1 37.1 37.1 153.8 185.4 185.4 529.6 

3. Cucurbits 7.0 8.8 12.4 12.4 12.4 53.0 61.8 61.8 176.6 

Sub-total 115.5 145.6 204.0 204.0 204.0 073.1 1,019.7 1,019.7 2,912.5 

TOTAL (A & B) 270.6 341.0 477.8 477.8 477.8 2,055.0 2,390.6 2,38.6 6,822.2 



Attachment 8.2
 

REOUIRDIENT OF SEEDS OF DIFFERENT VECETAI.F.S 

DARAUNDI CATCIIHMENT ARFA - C.ORKIHA DISTRICT 

(amount in Kg.) 

VErFTABLE Ist yr. 2nd yr. 3rd yr. 4th yr. 5th yr. lst S Yrs. 2nd Yrs. 3rd 5 Yrs. TOTAL 

A. WINTER 

1. Cole crops 

2. Root veg. 

3. Onion 

4. Peas 

0.7 

40.! 

40.1 

213.8 

0.8 

50.1 

50.1 

267.2 

1.2 

70.1 

70.1 

374.1 

1.2 

70.1 

70.1 

374.1 

1.2 

70.1 

70.1 

374.1 

5.1 

30f.5 

300.5 

1,603.3 

14.2 

951.6 

851.6 

4,541.8 

14.2 

851.6 

851.6 

4,541.8 

33.5 

2,003.7 

2,003.7 

10,686.9 

5. Solanaceous 

Sub-total 

1.3 

296.0 

1.7 

369.9 

2.3 

517.8 

2.3 

517.8 

2.3 

517.8 

9.9 

2,219.3 

28.4 

6,287.6 

28.4 

6,287.6 

66.7 

14,794.5 

1%D 
t~n 
I 

B. SUMMR 

1. Beans 

2. Okra 

3. Cucurbits 

Sub-total 

167.0 

40.1 

13.4 

220.5 

208.8 

50.1 

16.7 

275.6 

292.3 

70.1 

23.4 

385.8 

292.3 

70.1 

23.4 

385.8 

292.3 

70.1 

23.4 

385.8 

1,252.7 

300.5 

1O.3 

1,693.5 

3,548.3 

851.6 

283.9 

4,.63.8 

3,548.3 

851.6 

283,9 

4,683.8 

8.349.3 

2,003.7 

668.1 

11,021.1 

TOTAL (A & R) 516.5 
_ _ ___ _ _ 

645.5 
_ _ _ 

903.6 
_ _ 

903.6 
_ _ _ 

103.6 
_ _ -

3,872.8 
_ _ _ _ 

10,971.4
I _ _ 

10.971.4 25,815.6 



Attachment 8.3 
REnUIREMENT OF SEEDS OF DIFFERENT VEGETABLES 

(amount in Kg.) 

VErETABLE 1st yr. 2nd yr. 3rd yr. 4th yr. 5th yr. Ist 5 Ym. 2nd 5 Yrs. 3rd 5 Yrs. TOTAL 

A. WINTER 

1. Cole crops 0.4 0.5 0.7 0.7 0.7 3.0 3.5 3.5 10.0 

2. Root veg. 24.2 30.3 42.3 42.3 42.3 181.4 211.6 211.6 604.6 

3. Onion 24.2 30.3 42.3 42.3 42.3 181.4 211.6 211.6 604.6 

4. Peas 129.0 161.6 225.6 225.6 225.6 967.4 1.128.6 1,128.6 3,224.6 

5. Solanaceousl 0.8 1.0 1.4 1.4 1.4 6.0 7.1 7.1 20.2 

Sub-total 178.6 223.7 312.3 312.3 312.3 1,339.2 1,562.4 1,562.4 4,464.0 

B. SUMQER 

1. Beans Io.8 126.3 176.3 176.3 176.3 756.0 881.8 881.8 2,519.6 

2. Okra 24.2 30.3 42.3 42.3 42.3 181.4 211.6 211.6 604.6 

3. Cucurbits 8.1 10.1 14.1 14.1 14.1 60.5 70.5 70.5 201.5 

Sub-total 133.1 166. 232.7 232.7 232.7 997.9 1,163.9 1,163.9 3,325.7 

TOTAL (A & B) 233.9 390l.4 545.0 545.0 545.0 2,337.1 2,726.3 2,726.3 7,789.' 



Attachment 8.4 

REQUIREMENT OF SEEDS OF DIFFERENT VECETABT.ES 

UPPER KALIGANDAKI CATCIIHMENT ARFA - MUSTANG DISTRICT 

VEGETABLES 1st yr. 2nd yr. 3rd yr. 4th yr. 5th yr. 1st 5" Yrs. 2nd 5 Yrs. 3rd 5 Yrs. TOTAL 

A. WINTER 

1. Cole crops 0.2 0.2 0.3 0.3 0.3 1.3 1.4 1.4 4.1 

2. Root veg. 9.5 12.0 16.8 16.8 16.8 71.9 84.0 84.0 239.9 

3. Onion 9.5 12.0 16.8 16.8 16.8 71.9 84.0 84.0 239.9 

4. Peas 50.9 64.0 89.6 89.6 89.6 383.7 448.0 448.0 1,279.7 

5. Solanaceous 0.3 0.4 0.6 0.6 0.6 2.5 2.8 2.8 8.1 

Sub-total 70.4 88.6 124.1 124.1 124.1 531.3 620.2 620.2 1,771.7 



- -

Attachment 9.1
 

SMIRCES FOR SAPI.INGS 

KUI.IKIIANI! 

(in numbers)
 

2nd 5 yrs. 3rd 5 yr,;. TOTAL
FRUITS 	 Ist yr. 2nd yr. 3rd yr. 4th yr. 5th yr. 


A. Horticulture Farm Diaman 

300 300 	 300 300 5,025 2,475
1. Apple 500 


200 200 200 5,400 4,350
2. 	Pears 500 200 


300 300 6,525 4,725
3. Peach 	 600 300 300 


400 300 200 200 200 3.900 3,750 

100 100 1,450 1,480 

4. Plum 


5. Walnut 	 100 100 100 


6. Apricot - - - 100 150 1,25C 1,200
 

100 (ifFC.)150 (iG) 1,100 (IIFG) 850 (I1FG) 2,200
7. 	 Persimmon 

300 2,550 1.755
3. Others 300 300 300 400 


2,400 1,500 1,400 1,600 1,550 26,100 19,735 54,285
 

B. Brahamahal Nursery
 

1. Orange i00 100 100 100 - - 

-
2. B&anana 100 100 100 	 100 


3. Ntbuwa - - -	 50 - - 

100 100 	 Io 100 ISO - 

300 150 - - 1,400 

4. Others 


300 300 	 350 




Attachment 9.1 
(con't) 

FRUITS Ist yr. 2nd yr. 3rdr. . 4th yr. 5th yr. 2nd 5 yrs. 3rd 5 yrs. TOTAL 

C. rha- Nursery 
.lMe 200 ___2nO 1 _200 2n0 20 -j - 650 

2. Lemon (Eureka) 100 (PAS) 100 (PAS) 150 (PAS) 150 (PPS) .50 (CAS) -

3. Others 100 100 100 - - -

300 300 300 200 200 1,300 

D. Satellite Nursery Sisnerf 

1. LIme - - - 2,150 2,150 

2. Lemon (Eureka) ..... 1,800 1,750 

3. Nibawa - - - - 50 450 250 

4. Orange - - - - 100 1,450 1,550 

5. Banana - - - - 100 1,300 1,200 

6. Others - - - - 50 850 850 

- - 300 8,000 7,750 16,050 

E. Kalidevi Nursery Kitini 

1. Apple 200 200 200 200 1,675 825 

2. Pear - 300 3f0 300 300 1,800 1,450 

PAS = Parwantpur 
Agriculture 3. Peach - 300 300 300 300 2,175 1,575 

Station 

HC- Hlorticulture 4. Plum - 100 200 200 200 1.300 1,250 

FarECodavar 100o 1,00( 1.000 6,950 5.100 15,950 



Attachment 9.2 

SOURrES_1)R SAPI.ISNC-S 

CW)RKIHA 
... .IIA (in numbers) 

FRUIT 2nd yr. 3rd yr. 4th yr. 5th yr. 2td ' 3rd 5 yrs. TOTAL 

A. Pokh-ara Mort.
1. Orange 

Farr% 500 .. non 2,500~ 10. o) 3. 9w0 

2. Line 500 500 I ,5MO J.ooN R,O(O 3,600 

3. Po3ranate 

4. Banana 

200 

500 

300 

1,000 

700 

I 

400 

.NiO() 

700 

to.(,,C), 

120 

] .500 

S. Pineapple - 3,750 4,O00 

6. Liltchl - Sol) 500 

7. Jackfrult 300 200 200 20 1i 

8. Guava 500 ... -1300 I, 

9. Papaya 600o 500 - ,400 1,820 

IG lua20 200 700 300 8,000) 4.200 

11. Others 500 500 800 1.300 2.300 1,000 

3.300 3.700 7,300 6.700) 45.750 21,04,0 93.190 



Attachment 9.2 

(con't) 

(innumbers) 

FRUIT 2nd yr. 3rd yr. 4th yr. 5th yr. 2nd 5 yv4. 3rd 5 yrs. TOTAL 

B. Hurt. Farm D.unhi-wht 

1. Banana 50n I,000 1,0r) 500 4,500 500 

2. Pfneapnle - 1,000 1,0(') 2,500 ),250 2,550 

3. Guava 500 1,000 1,OQ00o I 000 5.00 1,000 

6. Papaya 409 400 600 600 600V) 880 

5. Others 200 200 500 QM0 2,200 (,00 

1.600 3,600 4.100 5,500 26.9501 5.530 47,280 

C. Hort. St. Kirtlpur 

1. Apple 100 100 150 200 500 -

2. Pear 2o0 200 1,000 2,000 b,000 -

3. Peach 200 200 1,000 2,000 (,)0)} 

4. Plu. :V) 200 500 500 3. "10(1 

5. Others 300 300 Y)f P00 I . ',00 50 

1,000 1,000 3,150 5,500 17,500 500 28,650 

D. ranesh Br. Nursery 

1. Orange 500 500 1,000 1 ,500 -

2. L.tie - 500 50 500 -

J. Nibuwa 300 400 300 400 -

800 1,400 1,8(10 2,400 - 6,300 



Attachment 9.2 
(Con't) 

FRUIT 2nd yr. 3rd yr. 4th yr. 5th yr. 2n,! 5 yrs. 3rd 5 yrs. TOTAL 

E. Yatyapuri Hort. Farm 

1. Banana 1.000 1,900 2,000 2,000 11,000 4.500 

2. M. go 500 500 1.000 700 7, 400 2.000 

3. Litchl 200 300 300 7001 . i l 0!.0 

4. Jackfrutt 200 200 200 2f)( I ,0 0 860 

5. ru.1va 500 500 500 1,5 1,3300 

6. Pineapple 1.000 1.000 2.500 3.500W5.0)0 5,00x 

3,400 4,400 6,500 7,IOC 37.700 14,700 73.800 



-103- Attachient 9.2 
cnSOURCS FOR SAPLINGS GOJ1A 

PROJICT NtMERI E5 
(in numbers) 

FRUIT 3rd yr. 4th yr. 5th yr. 2nd 5 yre. rd 5 yr$. TOTAL 

A. Central Nurser0 

1. Mango 300 3.000 4.000 

2. Litchl - 300 1.000 1.500 

3. Guava - - 500 2,000 3.000 

4. Banana 100 500 1,000 10.000 15,000 

5. Pineapple - 500 2,000 10,000 15,000 

6. Jackfruit 300 600 600 3.000 3.000 

7. Papaya 300 900 900 3,000 4,000 

8. Others - 20') 500 4,000 5,000 

9. Pomegranate - 10) 300 1.50 1.480 

700 2,800 6,400 37.500 51.980 09.500 

B. S.N. Deorall 

1. Mango - - - 1,600 4,000 

2. Litcht . - - 1,500 1,500 

3. Guava - - 1,500 2.000 

4. Banana - - 4,000 1.0co 

5. Pineaple - - 2,000 8,000 

6. Jackfruit - - 2,000 2,000 

7. Papaya - - 3,600 3.000 

8. Others - -- 1,500 2.000 

9. Pomegranate - - 8,000 2.000 

17,900 38.500 35.600 

C. S.N. Corhskal 

1.Orange - - 000 15,000 

2. Lim - - 500 5,000 6,000 

3. Nlbuwa - - 300 5.000 6.0)O 

4. Pomegranate - - 300 2,000 2,000 

5. Banana - - 500 5,000 5,000 

6. Others - - 500 2,000 2,000 

2,100 29,000 36.000 67,100 

D. S.N. qt1tjuna 

I. Apple - - 500 1,000 

2. Pear - 4,000 7.O00 

J. ?each -- 4.000 7,000 

4. PluI - - 3,000 5,000 

5. Others - - - 500 2,000 

12,000 22,000 14,000 
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Attachment 9.3 
(con't) 

FRUIT 1st yr. 2nd yr. 3rd yr. 4th yr. 5th yr. 2nd 5 yrs. 3rd 5 yra. TOTAL 

7. Others 100 I0 400 900 300 500 500 

8. Air .id -- 100 100 1 .350 350 

100 1.000 1.8mO 5,200 9,300 18,850 6,850 43,100 

D. Tatopanl Central 
Project Nurseries 

1. Orange - - - 2,000 13,250 13,250 

2. L c - - - 50 1,000 6,500 6,500 

3. Lemon (Eureka) - - - - 500 3,000 3,000 

4. Others - - - 100 500 3,000 3,000 
1 

600 4,000 25,750 25,750 56,100 

U' 

E. Shika Satellite Nursery 

1. Apple - - 500 8,000 10,000 

2. Pear - - 500 2,000 4,000 

3. Peach - - 500 2,000 4,000 

4. Plum - - 300 ,000 2,500 

5. Walnut - - 500 2,000 4,000 

6. Apricot - - 300 1,000 2,500 

7. Almond - - - 100 1,000 2,000 

8. Others , - - - 200 1,000 1,000 

29900 18,000 30,000 50,900 



Attachment 9.3 

(con't) 

FRUIT 1st yr. 2nd yr. 3rd yr. 4th yr. 5th yr. 2nd 5 yrs. 3rd 5 yrs. TOTALt 

F. Ilarilal Nursery 

1. Orange 

(MR lugjr) 

500 500 500 1,500 1.500 - -

2. Line 500 500 500 500 500 - -

3. L.emon (Eureka) 300 300 400 500 500 - -

1.300 1,300 1.400 2,500 2.500 9,000 

C. Karmacharya Ntirsery 

1. Orange 500 500 500 1,500 1,500 - -

2. Lime - - 500 - 500 - -

500 500 
_________________________ 

1,000 1,500 2,000 
__________________________ 

5,500 
________ 



Attaclhment 9.4
 

SOIIRCES FOR SAPI.INCS 

MIISTAN(: 

(in numbers) 

FRUIT Ist yr. 2nd yr. 3rd yr. 4th yr. 5th yr. 2nd 5 yra. 3rd 5 yrs. TOTAL 

1. Marfa Agri. Station 

1. Apple 4,500 4,000 5.000 ),000 5,700 37,375 37,375 

2. Pear 1,000 1.000 1,500 1,500 2,000 6,750 6,750 

3. Peach 1,000 1,000 1,200 1,000 1,000 6,090 6,090 

4. Plum 550 550 600 600 700 2,725 2,725 

5. Walnut 250 250 300 400 500 3,125 2,425 

6. Apricot 800 1,000 2,000 1,500 2,500 7,638 7,188 

7. Almond 500 500 600 600 700 3,537 3,338 

8. Grape 200 200 250 300 500 2,350 1,900 1 

9. Others 300 300 400 500 600 2,160 2,000 

9,100 8,800 11,850 11,400 14,200 71,750 69,791 196,891 

B. Gopal Nursery (Marfa) 

1. Apple 500 1,000 1,000 1,000 1,300 6,000 5,000 

2. Peach - - - 250 300 500 -

3. Plum - - - 100 200 500 -

4. Apricot - - - 500 - - -

500 1,000 1,000 1,850 1,800 7,000 5,000 18,150 



Attachment 9.4 

(con't) 

FRUIT 1st yr. 2nd yr. 3rd yr. 4th yr. 5th yr. 2nd 5 yrs. 3rd 5 yrs. TOTAL 

c. Project Nursery (Chami) 

I. Apple -__-_- _ _ _ _ - ,.__ 500 1,500 

2. Peach 

3. Walnut 
. 300 1,000 

Plum 

5. Grape 

6. Apricot 

7. Almond3050 
_ 

__500 
3. 

300 

30 

300 

1,000 

750 

750 

500 

8. Others 300 

, 

460 

6,960 9,960 

O
I 



- -

KIOI.F.KIA-NI -CAT('IIMFNi -AREA (MAKAWANPUIST1SR ICT-) 

of Fruits
Projected Population Consumtlon and Balance 

Total Consump- Production Production Total 

YEAR Prolected Consumption of 


With Project Production
tion of Fruits Without
Population Fruit/Capital 

(M.T.)


(M.T.) Project (M.T.) (M.T.)

Annum (Kg.) 


1979 36.197 :7.0 615 617 _ 6 

1980 36951 1!.3 639 642 
 - 64
 

2 7
664 670

1981 37,731 17.6 


3 708
697
1982 38,527 18.1 	 705 

732 750


1983 39,340 18.6 	
24 
5 5 


819
775 795

1984 49.170 19.3 


76 06
820 830

1985 41 .318 20.0 


182 1-030
871 848
1986 41,883 20.8 

315 1-283
925 868


1987 42.834 21.6 

8 1 290-4
986 806
1988 43,807 22.5 

716.4 1-467-4
1.048 751
1989 44.8n2 23.4 


1.004 1660
1.113 	 656 

616 1,311 1-999
1990 45,819 24.3 


1991 46,860 25.1 1176 

189 2-369-
1,241 580
1992 47,924 25.9 

12.259 2i.
26.5 1,299 547
1993 49012 
 2.789 3.306
1353 517


1994 50,125 27.0 


1994 has been done by taking
- 1986 and 1987 -Population projection for 1979 


- 2.110 and 2.271 respectively. The value of r has
 
Average Annual Growth Rate r 


been calculated fr-m the projected population for 
Hills and Mountains of
 

- 1979) and (1971 - 1986).
Central Region of Nepal (1971 


- 1986), CBS, Nepal

Source: Population Projection for Nepal (1971 


M.T. - metric ton 

Attachment 10.1 

Balance
 
(M.T.)
 

+2
 

+6
 
+11
 
+23
 
+44
 
+86
 

+159
 
+258
 

+419 4
 
-
 +
 

+1128
 

+1_953
 



Attachment 10.2
 

DARAUNDI CATCIIMENT ARFA (GORKIIA DISTRICT) 

Projected Population Consumption and Balance of Fruits
 

YEAR Projected Consumption of Total Consump- Production Prbduction Total Balance
 

Population Fruit/Capital tion of Fruits Without With Project Production (M.T.)
 

Annum (Kg.) (M.T.) Project (H.T.) (H.T.) (H.T.)
 

1979 123,998 16.5 2-046 2,089 - 089 +43 

1980 126,364 16.8 2,123 2,155 - 2.155 +32 

1981 128,775 17.1 2,202 2,227 - 2227 +25 

1982 131,232 17.6 2,310 2,318 33 2.351 +41
 

1983 133,736 18.1 2,421 2,436 92 2 528 +107
 

1984 136,288 18.8 2,562 2,554 176 2-730 +168
 

1985 138,888 19.6 2,722 2,646 302 2,948 +226
 

1986 141,538 20.5 2,902 2,692 535 3,227 +325
 

1987 144,668 21.4 3,096 2,745 932 3.677 +581
 

1988 147,663 22.4 3,308 2,536 1,584 4-220 +812
 

1989 150,72) 23.5 3,542 2,348 2.672 5-020 +1.478
 

1990 153.94 1 24.5 3,769 2,178 4,220 6,398 +2.629 

1991 157,02 25.4 3,988 2.027 6,177 8,204 +4_216
 

1992 160.2-5 26.3 4,215 1,890 8,590 10.'O +6_265
 

1993 163,593 27.2 4,450 1,767 11,379 13.146 +8.696
 

1994 166,979 28.0 4,675 1,656 14,385 16-041 +11-366
 

Population projection for 1979 - 1986 and 1987 - 1994 has been done by taking 

Average Annual Growth Rate r - 1.908 and 2.07 respectively. The value of r has 

been calculated from the projected population for Hills and Mountains of
 

Central Region of Nepal (1971 - 1979) and (1971 - 1986).
 

Source: Population Projection for Nepal (1971 - 1986), CBS, Nepal
 

H.T. = metric ton 



Attachment 10.3
 

Balance
 
(M.T.)
 

+99
 
+S8
 
+50
 
±49
 
55
 

+67
 
+101
 
f-179
 
+289
 
+523
 
+969
 

+1.577
 
+2.287
 
+3.181
 
+4,176
 
+5.144
 

YEAR Projected 
Population 

1979 9 v-17 
1980 40091 
1981 40 Bsg 
1982 41_638 
1983 47 43 

1984 43-241 
1985 44-067 
1986 44_908 
1987 45-838 
1988 46-787 

1989 47.755 
1990 48-744 
1991 49-753 
1992 50-783 
1993 51,834 
1994 52-907 

KAIANDAKI CATCHIMENT AREA (IIYACDT DISTRICT) 

Projected Population Consumption and Balance of Fruits
 

Consumption of 

Fruit/Capital 

Annum (Kg.) 


1. n5o 

15-4 

16-0 

16-6 

17-3 


181 

18.9 

19.8 

21.7 

22.7 

23.7 

14.9 

261 

27.1 

29.1 

29.0 


Total Consump-

tion of Fruits 


(M.T.) 


%i'. 
617 

654404 

691 

734 


783 

833 

889 

995 


1062 

1132 

1-214 

1.299 

1.376 

1,457 

1,534 


PreIlILtion 

Without 

Project (M.T.) 


675 


'40 

787 


834 

871 

889 

910 

845 

787 

734 

687 

644 

606 

572 


Production Total 

With Project Production 


(M.T.) (M.T.)
 

649 
675 

704 
740 


2 789 

16 890 

63 934 

179 1-068 

374 1.284 

740 1-585 


1,314 2,101 

2-017 2.791 

2.899 3,586 

3,913 4.557 

5,027 5.633 

6.106 6.678 


- 1986 and 1987 - 1994 has been done by takingPopulation projection for 1979 

Average Annual Growth Rate r - 1.908 and 2.07 respectively. The value of r has 

been calculated from the projected population for Hills and Mountains of
 

Central Region of Nepal (1971 - 1979) and (1971 - 1986).
 

Source: Population Prbjection for Nepal (1971 - 1986), CBS, Nepal
 

M.T. - metric ton 



Attachment 10.4 
KAI.ICrANDAKI CATChMENT ARFA (MUSTANG DISTRICT) 

Projected Population Consumption and Balance of Fruits 
 ?
 

YEAR Projected Consumption of Total Consump- Production Production Total 
 Balance
 
Population Fruit/Capital 
 tion of Fruits Without With Project Production (N.T.)
 

Annu (Kg.) (M.T.) Project (M.T.) (M.T.) (M.T.)
 
1979 14,957 15.0 224 241 
 - 241 +17
 
1980 15,242 15.5 236 329 
 - 329 -A
 
1981 15,533 16.1 250 425 
 - 425 +175
 
1982 15,830 16.8 266 528 
 - 548 +282 
1983 16,132 17.6 284 706 
 - 706 +422 
1984 16,44n 18.4 303 
 864 28.5 892.5 +589.5
 
1985 16,754 19.3 323 987 
 103 1,090 +767
 
1986 17,074 20.3 
 347 1,0,1 315 1,363 +1,016
 
1987 17,427 
 21.5 375 1,119 U16 1,725 +1,350

1988 17,788 22.7 
 404 1,095 
 1,06t 2,161 +1,757
 
1989 18.156 
 24.0 436 1,073 1,675 2,748 +2.312
 
1990 18.532 25.5 473 
 1,054 2,356 
 3,410 +2.937
 
1991 18,916 27.0 
 511 1,036 3,108 4.144 +3633
 
1992 19,308 28.0 
 541 1,020 3,919 4939 +4.398
 
1993 19,708 29.0 572 
 1,006 4,775 
 5,781 +5,209
 
1994 20.116 30.0 604 
 993 5,658 6,658 +6,047
 

Population projection for 1979 
- 1986 and 1987 - 1994 has been done by taking 

Average Annual Growth Rate r - 1.90 and 2.07 respectively. The value of r has 

been calculated from the projected population for Hills and Hountains of 

Central Region of Nepal (1971 - 1979) and (1971 - 1986). 

Source: Population Prbjectlon for Nepal (1971 - 1986), CBS, Nepal 

M.T. - metric ton
 



Attachment 11 

TOTAl. COST ESTIMATION FOR DIFFERENT ACTIVITIES 

(Rs. in '000) 

PROPOSED 

ACTIVITIES 

Year 

NRS 

One 

FE 

Year 

NRS 

Two 

FE 

Ye~ar 

NRS 

Threve 

FE 

Year 

NRS 

Four 

Fl: 

Year 

NRS 

Five 

FE 

1st 5 

NRS 

yr. 

FE 

2nd 5 yr. 

NRS FE 

3rd 5 

NRS 

yr. 

FE 

TOTAL 

NRS FE 

1. Sapling Distribution 
(Fruits) 34.0 - 54.7 - 71.6 - 100.6 - 124.1 - 385.0 - 499.5 - 314.9 - 1,199.4 -

2. Kitchen Carden 
Veg. Production 63.7 43.8 79.9 53.8 118.8 76.3 111.8 76.3 111.8 76.3 479.0 326.5 910.0 607.5 910.0 607.5 2,299.0 1541.5 

3. Fruit Nurseries 
Establishment 851.1 85.0 851.7 85.0 745.8 75.0 019.3 100.0 532.0 50.0 3999.9 395.0 2947.6 142.5 3215.5 156.1 10,163.0 693.6 

4. Semi-Comuercia1 
Fruit & Vegetable 
Processing Plants 

- 2933.9 948.8 2726.3 368.8 5,660.2 1317.6 

5. Mini-Fruit & 
Vegetable Processing 
Plants 

6. Greenhouses 

. 

. 

. 

. 

. 

. 

. 

. 

. 

150.0 

. 

112.5 

. 

-

.. 

- - -

.. 

150.0 112.5 

506.0 

150.0 

96.3 

112.5 

685.1 

150.0 

66.3 

112.5 

1,191.1 

450.0 

162.6 

337.5 

7. Mist-house/Shade 
House Construction 

8. Natural Cold Room 

Construction 

- 125.0 

-

62.5 

-

-

100.0 

-

-

125.0 

100.0 

62.5 

-

-

100.0 

-

-

250.0 

300.0 

125.0 

-

-

300.0 

-

-

-

-

-

-

250.0 

600.0 

125.0 

-

COST 

9. In-service Training 
for Nursery Staffs 

10. Vehicle (Pick-up) 

Total Cost 

CAPITAL 

OPERATING 

3.7 

200.0 

152.5 

879.8 

272.7 

-

200.0 

328.8 

3.7 - 5.6 - 5.6 - 7.4 - 26.0 

200.0 200.0 - - - - - - 400.0 

1315.0 601.3 1184.R 263.8 1462.3 238.8 875.3 126.3 5989.9 

888.1 627. 747.9 110.0 3253.5 

426.9 557.1 714.4 765.- 2736.4 

- 33.2 - 33.2 

400.0 - - -

359.0 8280.2 1907.6 8035.0 

3158.4 203.3 

5121.8 7831.7 

-

-

311.2 

92.4 -

400.0 400.0 

22305.1 4577.8 

6615.2 

15689.9 



K11EKIIANI CATCIHIENT AREA Attachment 11.! 

TOTAl. 
.. .. 

COST ESTIMATIONFOR DIFFERENT A(IVITIES 
.. .. . . .. .. . . ... .(Rs. In '000) 

PROPOSED 
ACTIVITIES 

Capital Cost 
Operating Cost 

Ist yr. 2nd yr. 3rd yr. 4th yr. 5th yr. ist 5 yr. 2nd 5 yr. 3rd 5 yr. TOTAL 

I. Sapling 
Oistribition 
(Fruits) 

Capital Cost 

Operating Cost 6.03 6.03 6.1 6.8 6.6 31.5 79.3 52.6 154.4 

2. Kitchen 
Carden 
Vegetable 
Production 

Capital Cost 

Operating Cost 14.7 18.5 26.0 26.0 26.0 111.2 129.9 129.9 371.0 

3. Fruit 
Nurseries 
stablishment 

Capital Cost 
Oprtn'ot
Operating Cost 

- -

-

172.4 

33.3 

-

34.4 

-
-

35.7 
-

172.4 

103.4 

4.0 

206.7 

5.5 

222.6 

181.9 

532.7 

4. Mist House/ 
Shade House 
Construction 

C C 
Operating Cost 

125.0 - 125.0 125.0 

5. Natural 
Cold Room 
Construction 

Capital Cost 

Operatu, Cost 

50.0 50.0 50.0 100.0 

6. In Service 
Training for 
Nursery Staffs 

Capital Cost 
Operating Cost 

- -

-

1.1 

-

0.5 

-

0.7 

-

2.3 

-

2.6 2.6 7.5 

7. Vehicle 

(Pick-up) 

Capital Cost 

operating Cost 

200.0 
-

-
-

-
-

- 200.0 
-

-
-

-
-

200.0 

8. Total Capital Cost 

Total Operating Cost 

200.0 

20.7 

-

24.5 

222.4 

66.5 

125.0 

67.7 

-
69.0 

547.4 

248.4 

54.0 

409.5 

5.5 

407.7 

606.9 

1,065.6 

TOTAl. COST 220.7 24.5 288.9 1I2.7 69.0 795.8 463.5 413.2 1,672.5 



Attachment 11.2
 
DARAtJNDI CATCIIHFNT AREA - rORKIfA DISTRICT 

TOTAL COST ESTIMATION FOR DI FF:R:NT ACTIVITIES 

. ____(Rs. In '000) 

PROPOSED 

ACTIVITTFS 

Capital Cost 

Operating Cost 

1st yr. 2nd yr. 3rd yr. 4th yr. 5th yr.. 1st. 5 yrs. 2nd 5 yrs. 3rd 5 yrs TOTAL 

I. Sapling (Fruits) Caital Cost 
Distribution Operating Cost 17.4 21.9 

-

40.3 47.3 126.9 201.4 68.8 397.1 
2. Kitchen Carden 

Vegetab le 
Production 

3. Fruit Nurseries 
Establishment 

Capital Cost 

Operating Cost 

Capital Cost 
Operating Cost 

-

28.1 

310.7 
79.1 

35.1 

238.7 
130.3 

_ 

4c.1 

2n2.8 
171.5 

-_-_-_-_-__ 
49.1 49.1 

240.3 5.0 
233.7 245.8 

210.5 

997.5 
860.4 

596.7 

22.0 
1,384.9 

596.7 

25.0 
1,513.5 

1,403.9 

1,044.5 
3,758.8 

4. Greenhouse Capital Cost - _150.0 
150.0 

5. Na tura l Co ld Capital Cost _ -0550.0 

R s r Operating Cost 1.8 - 6 -. 

6. Vehicle (Plck-up) Capital CostOperating Cost 200.0-_ 2 200.0 200.0 
Room___ 

7. Semi-com;mercial 
Processing 
Plants/Cold 

Storag e 

Capital Cost91.919 

Operating Cost 
.. 

. -a-La0. 24s350.40 

9 . 

24 . 

,5. 

1, 5 . 

139.8 

9 

1 , 9 

. 

. 
8. In-ser-vtce 

Training for Capital Cost... 
.Nursery Staffs Operating Cost 1.8 1.8 2.8 2.8 3.8 i3.0 15.3 15.3 43.6 

9. Total Capital Cost 

Total Operating Cost 

310.7 

109.0 

438.7 

184.6 

202.8 

245.3 

290.3 

325.9 

5.0 

346.0 

1 247.5 

1,210.8 

11263.9 

2,441.7 

25.0 

3,344.7 

2,536.4 

6,997.2 
TOTAL COST 419.7 623.3 448.1 61h.2 351.0 2,458.3 3,705.6 3,369.7 9.533.6 



Attachment 11.3
 
LOWER KAI.ICANDAKI CATCIIfE.NT APEA - lv%)CI 

TOTAL COST ESTIMATION FOR DIFFERENT AC-IVITIES 
(Rs. In '000) 

PROPOSED 

ACTIVITIES 

Capital Cost 

Operating Cost 

1st yr. 2nd yr. 3rd yr. 4th yr. ', yr. It 5 yrs. 2nd 5 yrs. 3rd 5 yrs. TOTAL 

1. Sapling 
D str t'ut ton 
(Fruits) 

C.ipital Cost 

Operating Cost 6.3 8.1 13.1 

-

22.2 

-

32.4 

-

82.1 

-

41.6 
-__ 

15.4 139.1 

2. Kitchen Garden 
Ve etab e 

Production 

Capital Cost 

Operating Cost 

-

16.9 

-

21.2 

I --

29.6 

-

29.6 29.6 

-

_ __ 

126.9 

-

_ 

148.3 

-

148.3 

-

-

423.5 

3. fruit Nurhery 
Est abl I-tent 

Capital Cost 
Operating Cost 

369.1 
92.2 

324.4 
158.3 

2.5 
163.3 

2.0 
174.0 

5.0 
186.4 

703.0 
774.2 

13.5 
999.3 

14.8 
1,075.6 

731.3 
2,849.1 

4. Creenhot,,e Capital Cost 

Operating Cost 
-

- .
150.0 150.0 

5. .atural 

ColId Rac 
Capital Cost 
Operating Cost 

-

--
50.0 50.0 100.0 

-

100.0 
-

200.0 

-

6. Sent-processing 

Pla-its 

Capital Cost 

Operating Ccst -

-

-

326.14 

179.9 

-

685.1 

326.14 

865.0 

7. In-service 
Trainingt 

Capital Cost 
Operating Cost 1 

... 
1.9 1.9 1.7 1.4 2.2 9.1 

_ 

10.2 10.2 29.5 

8. Total Ca pital Cost 
Total Operating Cnst 

369.1 
117.3 

324.4 
189.5 

2.5 
207.7 

52.0 
227.2 

55.0 
250.6 

803.0 
992.3 

439.6 
1,379.3 

164.8 
1.934.6 

1407.4 
4,306.2 

TXTTAL CST 486.4 523.9 210.2 279.2 305.6 1,795.3 1,818.9 2,099.9 5,713.6 
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Attachment 12
 
(con't)
 

5th yr. Ist 5 yry. 2nd 5 yrs. 3rd 5 yrs. TOTALITEMS 1st yr. 2nd yr. 3rd yr. 4th yr. 

379.0 390.2 1.43f,.6 2,778.7 3,659.0 7,876.3
10. Staff Salary 4/ 141.8 232.4 295.2 

24.8 42.2 47.7 152.4 317.9 635.6 1,105.9
I1. Seasonal Labor 14.6 23.1 


7.0 22.8
 
12. Plant Introduction - 1.8 1.8 2.3 3.4 1.3 6.5 

5.6 8.9 11.0 15.0 15.3 5%.8 123.7 196.0 375.5

13. Miscellaneous 


7.4 26.0 33.2 33.2

14. In-service Training 3.7 3.7 5.6 5.6 92.4
 

385.0 499.5 314.9 1,199.4
34.0 54.7 71.6 100.6 124.1
15. Plant Distrihution 

910.0 910.0 2,299.0


16. Kitchen r.arden 63.7 79.9 111.8 111.8 111.8 411.0 


Vegetable Production 51
 

765.3 2,736.0 5,!21.8 7,831.7 15,689.5

Su-total 272.5 426.7 557.1 714.4 


8,280.2 8,035.0 22,305.1

Grond Total 1,152.5 1,315.0 1,184.0 1,462.3 875.3 5,989.9 


of fruit nurseries, processing plants, natural cold rooms, greenhouse and mist house
,4otes: 11 This includes costs of building 


2/ This includes small farm tools, sprayers, calculators, typewriters, etc.
 

3/ This Includes polythene sheets, bags, seeds, raw materials, packing materials and cloth
 

4/ This Includes project allowances, (30%) TA/DA, field, regional & other allowances 

5/ This Includes vegetable seeds, fertilizers & packing materials
 



Attachment 13
 

COST OF PRO'UCTION OF FRIIITS OF DIFFERENT CATCIMENT AREAS
 

FRUIT 1 yr. 2 yr. 3 - 4 yr. 5 - 6 yr. 7  8 yr. 9 - 10 yr. !1 - 12 yr. 13 - 14 yr. 15yr

1. Apple & Pear KCA 1,445 783 1,01o 1,315 1,419 1,374 2,051 2,104 2,104 

DCA 1,445 783 1,010 1,315 1,419 1,874 2,051 2,104 2,104 

.KCA 1,890 1,053 1,312 1,660 1,813 2,212 2,396 2,486 2,486 

UKCA 2,425 1,377 1,675 2,074 2,200 2.617 2,810 2.945 2,945 

2. Apricot KCA 1,021 494 940 1,172 1,473 1,773 1,773 1,773 1,773 

Peach DCA 1,021 494 940 1,172 1,473 1,773 1,773 1.773 1,773 

Plum IKCA 1,348 923 1,195 1,497 1,830 2,148 2,148 2,148 2,148 

Almond UKCA 1,740 1,103 1,501 1,889 2,001 2,598 2,598 2,598 2,548 

3. Walnut KCA 594 310 430 527 674 835 874 878 882 

DCA 594 310 430 527 674 835 874 878 882 

I.KCA 826 425 571 679 863 1,052 1,094 1,101 1,109 

UKCA 1,105 564 649 860 1,089 1,313 1,359 1,370 1,380 0 

4. Persimmon KCA 1,260 758 962 1,257 1,398 1,774 1,911 1,921 1,921 

5. Pomegranate KCA 1,522 706 937 1,110 1,459 1,611 1,622 1,622 1,622 

6. Orange KCA 1,548 844 1,076 1,416 1,957 2,319 2,351 2,372 2,372 

1)CA 1,548 844 1,076 1,416 1,957 2,319 2,351 2,372 2,372 

LKCA 2,043 1,154 1,400 1,960 2,294 2,684 2,738 2,774 2,774 

7. Grape IJKCA 19,327 1,567 2,401 2,776 3,599 4,055 4,136 4,190 4,190 

8. Lemon & Nibuwa KCA 1,714 815 1,074 1,245 1,769 2,140 2,151 2,151 2,151 

DCA 1,714 815 1,074 1,245 1,769 2,140 2,151 2,151 2,151 

9. I.ime KCA 1,515 832 1,074 1,245 1,769 2,140 2,151 2,151 2,151 

DCA 1,515 832 1,074 1,245 1,769 2,140 2,151 2,151 2,151 

I.KCA 2,152 1,167 1,432 1,531 2,116 2,520 2,538 2,538 2,538 



Attachment 13 

(con't) 

FRUIT I yr. 2 yr. 3 - 4 yr. 5 - 6 yr. 7 - 8 yr. 9 - 10 yr. 11 - 12 yr. 13 - 14 yr. 15 yr. 

10. Mango KCA 883 421 533 802 1,041 1,217 1,348 1,359 1.359 

DCA 883 421 533 802 1,041 1,217 1,348 1,359 1,359 

11. Guava KCA 902 615 744 974 1,220 1,271 1,271 1,271 1,271 

DCA 902 615 744 974 1,220 1,271 1,271 1,271 1,271 

12. Litcht TCA 1,136 451 640 795 1,059 1,341 1,531 1,513 1,513 

13. Jackfruit DCA 633 356 508 721 934 1,104 1,108 1,117 1,117 

14. Others KCA 1,165 513 923 1,180 1,395 1,699 1,699 1,699 1,699 

DCA 1,165 513 923 1,180 1,395 1,699 1,699 1,699 1,699 

I.KCA 1.525 688 1,183 1,497 1,708 2,050 2,050 2,050 2,050 

UKCA 1,957 899 1,494 1,876 2,085 2,474 2,472 2,472 2,472 

15. Pineapple KCA 7,549 2,454 2,454 

DCA 7,549 2,454 2,454 

16. Banana KCA 2,703 2,252 2,105 2,105 

DCA 2,703 2,252 2,105 2,105 

17. Papaya KCA 2,468 2,280 2,229 2,236 2,226 

DCA 2,468 2,280 2,229 2,236 2,226 

Note: KCA = Kulekhant Catchment Area - Kulekhani 

DCA - Daraundl Catchment Area - Gorkha 

1KCA - Lower KaligandakI Catchment Area - Myagdl 

IJKCA = Upper Kaligandaki Catchment Area - Mustang 



Attachment 14
 

AREA PRODUCTION AND NET VALUE OF PRODUCTION OF FRUITS 

TOTAL OF ALAL CAfCIIMENT AREAS Area in hectares 
Production in metric tons 

ITE r 

A. Field Crops 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Area 3,184 3,323 3,223 3,092 2,903 2,636 2,358 2,080 1,803 1,526 1,249 1,001 762 503 252 0 

Production 2.749 3,074 2,702 2,586 2,429 2,215 1,982 996 1,516 1,281 1,052 842 625 42# 227 0 

B. Fruits 
Area 0 61.5 162 293.6 482.2 749.2 1,026.8 1,3n5.4 1,452 1,859.5 2,137 2,635.5 2,634.9 2,884.3 3,132.6 3,384 

Production - - 2 36 99 245 544 1,211 2,193 3,525 5,504 8,072 1,200 7,514 8,997 8,313 

C. Inter-crops 

Area 56 133 211 330 467 570 635 663 668 668 639 620 607 598 598 

Production 53 112 189 284 388 473 528 553 563 563 537 522 511 50' 504 

Gross Value of 
Production 

(R. 000) 

10.098 10,071 9,849 9,628 9,685 9.606 9,800 11,152 13,305 17,076 2,817 30,197 39,027 49,577 60,126 73,517 

Cost of Prod. 

(Ra. 000) 
Net Value of 
Production 

7.707 

-

2,391 

7,812.6 

2,258.4 

7,799 

2,050 

7,801.6 

2,026.4 

7,866 

1,819 

.,005.9 

1,600.4 

8,005.9 

1,794.1 

8,170 

2,982 

8,141 

5,164 

8,373 

8,703 

8,525 

4,292 

8,538 

!1,659 

8,482 

0,545 

8,483 

41,094 

8,507 

51,619 

8.384 

65,133 

Incremental 

Net Value of 
Production 

- -132.6 -341 -364.6 -572 -790.6 -596.9 591 2,773 6,312 1,901 19,268 ;8,154 38,703 49,228 62,742 



Attachment 14.1 

AREA PRODUCTION AND NET VAI.UE OF PRODUCTION OF 

KtI.EKIIANT CATCIIHENT AREA - MAKAUANPU!R DISTRICT 
... 

FRUITS 

Area In hectares 
Production in metric tons 

A IE(0Field Crops 1 2 34 5 6 7 89 t0 11 1l2 13 14 15 

Area 365 353 341 328 314 300 266 232 198 165 132 106 80 54 28 0 

Production 310 301 2()0 278 267 255 226 179 168 140 112 90 68 46 23 0 

B. Fruits 

Area 

Production 
C. Inter-crops63 

-

-

12.5 

-

25.0 

2 

37.6 

3 

51.2 

5 

65.2 

24 

98.8 

76 

132.4 

182 

166 

315 

199.5 

484 

233.0 

716 

259.5 

1,004 

285.9 

1,373 

312.3 

1,789 

338.6 

2,259 

365.0 

533 
3 

Area 

production -

11 

9 

20 

17 

26 

22 

31 

26 

32 

27 

51 

44 
65 
55 

74 
63 

81 
69 

81 
69 

74 
63 

69 66 
59_56.53 .53... 

Gross Value of 
Production 
(RS. 000) 

Cost of Prod. 
(Rs. 000) 

Net Value of 
Production 

6nl 

514 

87 

601 

530.6 

70.4 

5q9 

524 

75 

588 

53n.6 

57.4 

575 

534 

41 

578 

544.6 

33.4 

617 

561.9 

55.1 

726 

604 

122 

872 

619 

253 

1,079 

690 

389 

1,390 

705 

685 

719 

1,059 

728 

1,577 

738 

2,164 

748 

2,862 

754 

3,692 

Incremental 
Net Value of 

Production 

-16.6 -12.0 -29.6 -46 -53.6 -31.9 35 166 2302 598 972 

____ 

1,490 2,0 2,7752 F,605 



Attachment 14 .2
 

AREA PRODUCTION AND NET VALUE OF PRODUCTION OF FRUITS 

DARAIINDT CATC(IIENT AREA - CORKIIA DISTRICT Area in hectares 
Production in metric tons 

ITEI 0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

A. Field Crops 

Area 1,427 1,427 1,393 1,353 1,276 1,175 1,047 919 792 664 536 430 323 216 109 0 

Production 1,143 1,143 1,114 1,082 1,022 941 838 736 633 531 429 344 259 173 89 0 

B. Fruits 

Area - - 34 75 151 252 381 509 637 765 893 999 1,106 1,213 1,320 1,427 

Production - - - 33 92 176 302 535 932 1,584 2,672 4,220 6,177 8,590 11,379 14,385 

C. Inter-crops 

Area - - 30 60 114 175 236 279 300 308 308 287 273 263 257 257 

Production - - 24 49 91 141 189 224 240 248 248 230 219 211 207 207 

Gross Value of 
Production 
(Rs. 000) 

2,715 2,715 2,704 2,736 2,781 2,825 2,871 3,205 3,348 3,997 5,244 7,118 9,550 12,620 16,198 !0,074 

Cost of Prod. 
(Rs. 000) 

2,227 
1 

2.227 2.261 2,257 2,308 2,346 2,416 2,451 2,630 2,607 2,820 
1 

2,814 2,827 2,823 2,290 2,861 

Net Value of 
Production 

488 488 443 479 473 479 455 574 718 1,390 2,424 4,304 6,723 9,797 13,278 7,213 

Incremental 
Net Value of 
Production 

0 45 -9 -15 -9 -33 86 230 902 1,936 3,816 6,235 9,309 12,790 6,725 



Attachment 14.3 

AREA PRODUCTION AND NET VALUE OF PRODUCTION OF 
FRUITS 

MYACD AREAArea 

MYAcD]_AREA 

In hectares 

Production in metric ions 

IT M1120 789t 11 12 13 14 15 

Area 

Production 

B. Fruits63 

Area 

Production 

6q5 

Jog 

-

....-

684 

404 

II 

668 

395 

27 

641 

379 

54 

595 

350 

101 

2 

507 

299 

189 

16 

456 

269 

239 

63 

406 

240 

290 

179 

355 

210 

340 

374 

305 

180 

391 

740 

254 

151 

441 

1,314 

203 

120 

492 

2,057 

133 

91 

542 

2,899 

102 

61 

593 

3,913 

50 

30 

64 

5,117 

0 

0 

69 

69 

6,106 

C. Inter-crops
Area - to 22 41 72 129 13B 139 133 -2 112 12 22 12 2 122 

Production 

Gross Value of500 
Production 

(R. 000) 

Cost of Prod. 

1,244 

1.127 

6 

1,248 

1.143 

13 

1,242 

1,153 

25 

1,230 

1,162 

42 

1,194 

1,189 

76 

1,162 

1,296 

81 

1,153 

1,295 

82 

1,265 

1,351 

78 

1,526 

1,360 

72 

2,130 

1.456 

72 

3,275 

. 

1,496 

72 

5.0 

.. 

1,548 

72 

710
7, 2 

1,585 

72 

9,9
977 

1,626 

72 

1,431,43 

1,651 

721 

181589 

1,681 

Net Value of 11 0 9 6 14 -142 -86 16 47 .79 3,453 5,1 ,7 002 14,138 

Production 

Incremental 
Net Value of 

ProductionI 

- 12 -18 -49 12'-4 -29 

a 

-0 
20 

9336 
49 50 162 

-III 

336 
5401,2 
,00 854 ,75 401 



Attachment 14 .4 

ARFA PRODUCTION AND NET VALUE OF PRODUCTION OF FRUITS f 

MISTAIC AREA Area In hectares 
Production in metric tons 

ITE 07 2" 3' 4 
6 7 9 101o 11 12 13 14 15 

A. Field Crops 

Area 

Production 

897 

987 

RSQ 

946 

A21 

903 

770 

847 

718 

790 

65. 

720 

589 

649 

523 

577 

459 

. 

505 

392 

. . 

1.30 

327 

. 

360 

262 

28P 

196 

207 144 

65 

71 

0 

0 

U. Fruits 
DFris-

Area 
is 76 127 179 243 

. . 

-roducton29 

. 
309 

.____ 

103 

174 

315 

439 

606 

504 

1.066 

570 

1,675 

635 

2,356 

701 

3,108 

766 

3.919 

831. 

4,775 

897 

5,658 

C. Inter-crops 

Area 

Production 

34 

38 

61 

58 

84 

93 

113 

125 

131 

144 

145 

159 

_ 
152 

_ 

167 

156 

172 

157 

174 

157 

174 

156 
15 

172 

156 

172 

156 

172 

156 

172 

156 

172 

Cross Value of 

Production 
(R.. 000) 

Cost of Prod. 

(Ra. 000) 

Net Value of 

Production 

5,538 

3,839 

1,699 

5,507 

3,912 

1,595 

5,304 

3,871 

1,433 

5,274 

3,852 

. 

1,422 

5,135 

3,835 

. . 

1,300 

5,041 

3,829 

.... 

1,212 

5,159 

3,733 

1,426 

6,136 

3,764 

2,372 

7,559 

3,532 

4,027 

9,870 

3,620 

. 

6,250 

. 

12,908 

3,504 

. 

9,404 

16,300 

3,457 

. . 

12,843 

3,342 

. 

16,728 

3,296 

20,962 

3,188 

25,387 

3,088 

30,090 

Incremental 
Net Value of 

Production 

104 -266 -277 -399 -487 -273 673 2,328 4,551 7,705 ,,39111,144 15,029 19,263 3,68 



Attachment 15 

KITCHEN GARDEN VEGETABLE PRODUCTION 

GROSS VALUE OF PRODUCTION 
(Rs. in '000) 

CATCHMENT ist yr. 2nd yr. 3rd yr. 4th yr. 5th yr. Ist 5 yr. 2nd 5 yr. 3rd 5 yr. TOTAL 

Myadgi 228.104 285.698 398.834 398.834 398.834 1,710.304 1,994.928 1,994.928 5,700.16 

Gorkha 377.865 472.447 661.427 661.427 661.427 2,834.593 8,028.808 8,028.808 18,892.209 

Kulekhani 197.988 249.426 349.581 349.581 349.581 1,496.157 1,747.968 1,747.968 4,992.093 

Mustang 47.762 59.976 83.909 83.909 83.909 359.465 419.832 419.832 1,199.129 

TOTAL 851.71 1,067.547 1,493.751 1,493.751 1,493.751 6,400.519 12,191.536 12,191.536 30,783.591 



Attachment 16
 

PRODUCTION OF FRUIT & VEGETABLE PROCESSING; PLANTS
 

PRODUCT ANNUAL TARGET REQUIREMENT OF RAW MATERIALS TOTAL VALUE OF
 
(Rs. '000) FRUITS (M.T.) VEGETABLES (M.T.) PRODUCTION (Rs. '000)
 

A. MINI-PROCESSING PLANT
 

57.0
1. Squash 5.7 bottles 2.4 


2. Jam/Jelly 15.0 bottles 8.9 - 75.0
 

3. Tomato kitchens 2.0 bottles - 7.0 10.0
 

4. Canned vegetables 3.0 cans - 3.9 18.0
 

TOTAL 11.3 10.9 160.0
 

B. SEHICOMRMERCIAL
 
PROCESSING PLANT
 

1. Squash 50.0 bottles 16.0 - 500.0
 

2. Jam/Jelly 150.0 bottles 46.0 - 750.0
 

3. Fruit juice 40.0 can/bo 7.0 - 240.0
 

4. Canned fruit 15.0 cans 17.0 - 90.0
 

5. Tomato kitchen 15.0 bottles - 53.0 75.0
 

6. Canned vegetables 10.0 cans - 13.0 60.0
 

7. Dry fruits 0.5 (Kg.) 6.0 - 15.0
 

TOTAL 92.0 66.0 1,730.0
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Attachment 17
 

REQUIREMENT OF MANPOWER FOR DIFFERENT ACTIVITIES
 

3 4 5 Ist 2nd 3rd TOTAL
STAFFS 1 2 

yr. yr. yr. yr. yr. 5 yrs.5 yrs.5 yrs. 15 yrs.
 

1. Food Technician (G III) - - 2 - 2 

2. Asst. Food Tech. (NG I) - - 3 - 3 

3. Lab Asst. (NG II) - - 3 - 3 

4. Boiler Operators (NG II) - - 5 - 5 

5. Asst. Accountants (NG II) - - 2 - 2 

6. Junior Technician (JT(NG I) 2 - - - - 2 - -

7. Junior Tech. Asst. (NG II) 2 2 2 2 - 8 - - 8 

8. Field Asst. (NG III) 2 2 2 2 - 8 - - 8 

9. Storekeeper (NG III) 2 2 2 2 - 8 1 - 9 

10. Gardeners (Peon level) 16 10 6 8 - 40 5 - 45 

24 16 12 14 - 66 21 - 87 

Staffs for extension have been included in the extension program of agronomy
 

component paper.
 



EXISTING & PROPOSED YIELD RATE/IIA.BY FRUITS Yield M.T./IIA. 

r KULEKHANI GORKRA MYADGI MUSTANG AVERAGE 

Existing Proposed Existing Propoqed Existing Proposed Existing Proposed Existin. Proposed 

1. Apple 9.48 14.18 9.18 12.50 3.5 14.00 11.12 17.00 8.32 14.00 

2. Pear 15.29 18.08 22.24 25.00 22.2 25.00 6.95 17.00 16.67 21.00 Notr: 1/ Since actual 

3. Peach 6.32 14.00 *. 32 20.00 7.01 20.00 23.60 24.00 13.31 19.50 experimental data 

A. PlIm 12.46 1.00 15.51 16.50 8.3O 18.00 2.36 12.00 9.66 15.00 are not available at 

5. Walnut 3.63 .00 4.68 --2.3 4.00 2.00 6.00 3.10 4.00 
present, the yield 
rate of the existing 

6. Lime 

7. Orange 

15.63 

12.00 

18.00 

15.00 

19.37 

16.00 

20.00 

69.50 

6.5 

50.0 

20.00 

69.50 

-

-
-
-

13.83 
40.67 

19.00 
51.00 

varieties of fruits 
has been calculatedb esignlurey
by RCUP design survey 

8. Hill Legin 16.00 21.00 20.00 22.00 - - - - 18.00 21.50 team based upon the 

9. Banana 

10. Apricot 

12.50 

11.02 

13.00 

14.00 

12.50 

-

16.00 

-

-

5.10 

-

14.00 

-

11.80 

-

14.00 

12.50 

9.30 

14.50 

14.00 

information obtained 
from horticulture 
farms and fruit 

p--

LO
0 

11. Persimmon - 10.00 - - - - - 10.00 growers in the parti
cular catchment areas 

12. Lemn 12.00 18.00 - - - 16.00 - - 12.00 17.00 2/ This has been 

13. Pineapple - - 5.00 15.00 . - - 5.00 15.00 estimated based upon 

1. Papaya - - 21.00 30.00 .- 21.00 30.00 the data obtained 

15. Plango - - 25.00 30.00 .- - 25.00 30.00 from the best orchar& 
where the farmers 

16. Litchi - - 8.74 10.00 - - - 8.74 10.00 improved methods 

17. Guava - - 3.67 10.00 - - - 3.67 10.00 of cultivation. 

18. Pomegranate - - 7.50 8.00 - - - 7.50 8.00 

19. Jackfrult - - 50.00 60.00 - - - 50.00 60.00 

20. Alewd - - - - 2.00 1.18 3.50 1.18 3.00 

21. Crape - - - - - 0.80 2.00 0.80 2.00 

22. Othere 7.00 9.00 60.50 65.00 5.60 13.00 10.08 13.50 15.80 20.00 
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Attachment 19
 

YIELD INCREMENT PER YEAR FROM THE FIRST YEAR OF BEARING TO
 

THE FULL BEARING STAGE OF DIFFERENT FRUITS
 

FRUIT 	 I yr, 2 yr. 3 yr. 4 yr, 5yr, 6 yr. 7 yr. 8 yr.
 

Apple, Lime, Guava 	 14 21 50 , 79 86 93 100
 
(8) (5) (4)
 

Pear, Peach, Apricot,
 
(8) (5) (4) 	 14 39 82 89 96 100 

Pomegranate, Persimmon
 
(6) (5)
 

Plum, Walnut, Orange, Mango,
 
(5) (9) (6) (5) 10 21 35 53 71 85 92 100 

Litchi, Jackfruit 

(5) (6), 

Almond, Lemon, Grape 13 28 66 88 100 
(5) (4) (5) 

Banana, Pineapple, Papaya 100 84 69 53 

Note: 	Since actual experimental data are not available at present, the above
 

rate has been estimated on the basis of information obtained by RCUP
 

design survey team from horticulture farms, fruit growers & personal
 

experiences of field workers. Figures in the parentheses indicate the
 

years to come into first bearing stage.
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Attachment 20
 

PRICES OF FRUIT SAPLINGS & VEGETABLE SEEDS
 

COST OF SAPLINGS COST OF VEGETABLE SEEDS
 

!. Apple ................. Rs. 2.0 1. Cole crops .............. Rs. 75/kg
 

2. Ph ar .................. Rs. 2.0 2. Roof .................... Rs. 30/kg
 

3. Peach ................. Rs. 1.5 3. Onion ................... Rs. 55/kg
 

4. Plum.................. Rs. 1.5 4. Peas .................... Rs. 9/k;
 

5. Walnut ................ Rs. 1.5 5. Solanaceous ............. Rs. 85/kg
 

6. Lime .................. Rs. 1.5 6. Beans ................... Rs. 14/kg
 

7. Orange ................ Rs. 2.0 7. Okra .................... Rs. 11/kg
 

8. Lemon ................. Rs. 1.5 8. Cucurbits ............... Rs. 48/kg
 

9. Banana ................ Rs. 0.7
 

10. Apricot ............... Its. 2.0
 

11. Persimmon ............. Rs. 3.0
 

12. Nibuwa ................ 1R 1.5 

13. Mango ................. Rs. 4.0
 

14. Litchi ................ Ets. 3.5
 

15. GuaL ................. RS. 2.0
 

16. in aup pIe............. s. 0.5
 

17. Papaya ................ ts. 0.4
 

18. ,ickfruI t ............. Rs. 1.5
 

19. Pomegranate ........... Rs. 1.55
 

20. ;rapt .................. R, 1 1.5
 

21. Other,;. ............... R!- 1.75
 

Source: Fruit,,; and Vgttalhle Development Divi3ions 
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Attachment 21
 

UNIT PRICES OF FRESH FRUITS & VEGETABLES
 

FRUITS Kulekhani Myadgi Mustang VEGETABLE Unit 
& 

Gorkha 
(Rs. 'O00/MT) Price 

(RJMT) 

1. Apple 5.0 5.5 6.0 1. Cole Crops 916 

2. Pear 0.75 0.8 1.0 2. Solanaceous 1,250 

3. Peach 1.0 1.2 1.5 3. Root Crops 1,050 

4. Plum 1.0 1.3 1.5 4. Onion 800 

5. Walnut 5.5 6.0 6.4 5. Beans 900 

6. Apricot 4.0 4.3 4.5 6. Peas 1,500 

7. Almond 30.0 30.0 32.0 7. Cucurbits 850 

8. Persimmon 3.0 3.3 3.5 8. Okra 1,500 

9. Orange 1.25 1.5 -

10. Lime 1.6 1.6 -

11. Lemon 1.0 1.2 -

12. Nibuwa 0.8 1.0 -

13. Guava 0.5 - -

14. Pomegranate 3.0 3.5 -

15. Pa:aya 1.5 - -

16. Banana 1.5 - -

17. Pineapple 1.25 - -

18. Mango 2.0 - -

19. Litchi 1.5 - -

20. Jackfruit 1.2 - -

21. Grape 6.0 - 7.0 

22. Others 1.5 1.8 2.0 

FI ELD %)OPS Kulekhani Gorkha Myagdi Mustang (Rs./ton) 

1. Maize 2,500 2,500 3,000 -

2. Barley 1,500 2,000 2,500 -

3. Vheat - - - 6,000 

4. Millet 1,400 1,500 - -

5. 0I1sved,; - 4,000 4,300 -

6. (r;it'k('d Barley - - - 5,800 

7. Buck wheat - - - 4,800 

lnaned on 1979 Market Price 



Attachment 22
 

REOIIIRFEENT OF FFRTII.TZERS FOR FRUIT PLANTS IN TIlF PIROJ.ECT AREA 
In metric tons 

CATCIIHMENT FERTTLIZER I yr. 2 yr. 3 yr. 4 yr. 5 yr. 6 yr. 7 yr. 8 yr. 9 yr. 30 yr. 11 yr. 12 yr. 13 yr. 14 yr. 15 yr. TOTAL 

Kulekhiani Complexal 1.0 0.3 5.0 7.0 11.0 16.(0 29.0 36.0 52.0 -60.0 65.0 76.0 83.0 90.0 97.0 629.3 

Urea 0.3 1.0 2.0 3.0 4.0 6.0 11.0 14.0 20.0 24.0 26.0 30.0 32.0 35.0 38.0 246.3 

Potash 0.3 1.0 2.0 3.0 4.0 6.0 11.0 14.0 17.0 20.0 21.0 25.0 27.0 29.0 32.0 212.3 

TOTAL 1.6 2.3 9.0 13.0 19.0 28.0 51.0 64.0 89.0 104.0 112.0 131.0 142.0 154.0 167.0 1,086.9 

Gorkha Complexal - 3.0 6.0 20.0 34.0 67.0 81.0 139.0 167.0 231.0 259.0 277.0 322.0 350.0 378.0 2,334 

Urea - - 2.0 8.0 17.0 26.0 33.0 53.0 63.0 90.0 101.0 115.0 126.0 137.0 148.0 919 

Potash - 1.0 2.0 7.0 12.0 25.0 31.0 53.0 64.0 78.0 87.0 90.0 106.0 115.0 124.0 795 

TOTAL - 4.0 10.0 35.0 63.0 118.0 145.0 245.0 294.0 399.0 447.0 482.0 554.0 602.0 650.0 4,048 

Myagdi Complexal 1.0 2.0 7.0 14.0 33.0 38.0 63.0 74.0 101.0 114.0 123.0 144.0 157.0 171.0 184.0 1,226.0 

Urea 0.3 1.0 3.0 5.0 13.0 15.0 24.0 28.0 40.0 45.0 49.0 56.0 62.0 67.0 72.0 480.0 1 

Potash 0.3 1.0 3.0 5.0 12.0 14.0 24.0 28.0 34.0 38.0 40.0 46.0 52.0 56.0 60.0 413.3 41 

TOTAL 1.6 4.0 13.0 24.0 58.0 67.0 111.0 130.0 175.0 197.0 212.0 246.0 271.0 294.0 316.0 2,119.6 1 

Mustang Complexal 3.0 6.0 17.0 24.0 43.0 49.0 81.0 96.0 131.0 148.0 159.0 186.0 203.0 220.0 238.0 1,604 

Urea 1.0 2.0 6.0 9.0 17.0 20.0 31.0 36.0 51.0 58.0 64.0 73.0 80.0 86.0 93.0 627 

Potash 1.0 2.0 6.0 9.0 16.0 18.0 31.0 36.0 44.0 50.0 51.0 61.0 67.0 72.0 79.0 543 

TOTAL 5.0 10.0 29.0 42.0 7C.0 87.0 143.0 168.0 226.0 256.0 274.0 320.0 350.0 378.0 410.0 2,774 

TOTATS Complexal 5.0 11.3 35.0 65.0 121.0 170.0 254.0 345.0 451.0 553.0 606.0 683.0 765.0 831.0 897.0 5,792.3 

Urea 1.6 4.0 13.0 25.0 51.0 67.0 99.0 131.0 174.0 217.0 240.0 274.0 300.0 325.0 351.0 2,272.6 

Potash 1.6 5.0 13.0 24.0 44.0 63.0 97.0 131.0 159.0 186.0 199.0 222.0 252.0 272.0 295.0 1,963.6 

8.2 20.3 61.0 115.0 216.0 300.0 450.0 607.0 784.0 956.0 1,045.0 1,179.0 1,317.0 1,428.0 1,543.0 10,028.5 
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ABSTRACT
 

This component outlines site specific horticultural projects for RCUP based 

on the observations of the author during visits to Kulekhani, Gorkha, Mustang and -

Myagdi regions. It also outlines the principal responsibilities of horticultural 

and pest management subject matter specialists at the national level. The key 

components of the RCUP horticultural program are: introduction, culture and 

multiplication of introduced fruits and vegetables; establishment of catchment

level horticulture staff, distribution of fruit and vegetables for kitchen 

gardens along with extension assistance; and commercial development of fruit and 

vegetable industry in the catchment areas generally close to transportation 

links. Commercial vegetable and flower seed production, for Mustang, and fruit 

and vegetable processing aspects have also been discussed. 

The author wishes to gratefully acknowledge valuable advice obtained from 

Dr. Dhruv Pande, Vegetable Division, Khumaltar, Dr. Anand B. Shrestha, Fruit 

Division, Kirtipur, Dr. Shiva Lohani, Agronomist, RCUP/APROSC, Mr. Loknath 

Devkota, Horticulturist, RCUP, and the horticulture baseline team of RCUP. 
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Horticultural Program of RCUP 

Govind C. Sharma 

RCUP Design Team 

A. Preamble 

The inclusion of a horticultural component in the RCUP is a prudent 

decision. Horticultural crops promote improved nutrition, intensify per unit 

land production and provide extra income for farmers. If practiced on a 

large scale basis for the market, it can be ar industry that employs local 

people, and increases the export potential from a Panchayat, Catchment or 

from a nation as whole. In addition, fruit crops on marginal lands al3o aid 

in the soil conservation process. 

The purpose of this component is to outline programs based on the 

author's visits to three catchment areas - Kulekhani, Gorkha, Mustang and 

Myagdi. This section includes recommendations for both research/demonstra

tion type of activities and project support, as well as the levels of 

community horticulture that could be initiated in these project areas. 

This report was prepared before the final tabulation of the baseline 

surveys. Detailed information is being compiled by the horticulturists in 

these surveys and the recommendations in this report may need some 

modifications when those reports are completed. 

B. Background 

Topographically and climaticilly Nepal is an ideal horticultural country 

but in actual practice horticultu-. plays a very insignificant role in the 

agricultural economy. His Majesty's Government's Department of Agriculture 

has 23 horticultural research stations and farms specializing in temperate, 

sub-tropical and tropical horticultural crops. 11 2!, 

1/ For detailed description of IMG's horticultural organizations and 
installations, see: Agricultural Projects Services Centre. 1978. Nepal 

Agricultural Extension Project Report. Phase II. Vol. I-IX, Lazimpat, 
Kathmandu. 

2/ Studies on fruit aLtivities of Horticulture and Agriculture Stations in 
(Nepal. Yr. 2008-2034). 1979. Shrestha A.B., N.S. Upndhyaya and C.C. 
Veerland, Fruit Dev. Div., Kirtipur, Knthmandu. 988 p. 

Nepal 
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Since the elevation in Nepal varies from below 200' to over 29,000' and
 

the climate correspondingly shows a gradient from moist tropical to alpine, 

there is a tendency to think that any fruit crop can be grown in the country. 

A wide s;lection of fruit and vegetable species can be grown, but not
 

necessarily economically. And though wild cherries and pears blossom and
 

crop freely in many Himalayan valleys, it does not mean that o,.y variety of
 

temperate fruits transplanted from other world locations will thrive well
 

here. The complicatin- factor is the unique succession of seasons. Most
 

deciduous fruit tree v rieties have been developed in more northerly climates 

where thle bulk of riin4all occurs in the winter, and where winter is a longer 

and more pronounced season than it is in Nepal. l / 

At present horticulture in Nepal suffers from the following 

constraints: 

- Limited transport facilit~es; 

- Absence of an organized market and grading infrastructure; 

- Lack of storage and processing facilities; 

- Limited pest control advisement and prohibitive cost of pesticides 

- Natural hazards (hail, high winds, prolonged warm monsoon); and, 

- A weak research and development base partially because of limited 

trained person power. 

C. Kulekhanl
 

a. 	 Site Specific Observations
 

This 	 team member made a brief I day helicopter and walking tour of 

the area and can offer the following observations related to
 

horticulture: 

1. 	 Of all RCUIP regions, Kulekhani is the most accessible catchment 

area. It is also in thc proximity of the Kathmandu Valley, and 

Tribhuvan Rtajpath, Nepal's main link with India passes through this 

region. 

2. 	 Both Daman llorticultural Farm and the vegetable section of the 

Khumaltar Experimental Station have already done outstnnding 

extension and demonstration work In the catchment area. 

1/ Thrower, L.B. 1967. Report of vitit to Nepal. FAO, Rome, PL:T/51. 12 p. 
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An excellent vegetable and production and distribution effort is
 

spearheaded by Dr. Pande of Khumaltar.
 

3. An old established sheep research farm and a RCUP forest tree 

nursery provide some of the basic facilities needed for a stepped
 

up horticultural extension and research work in the area.
 

4. 	 An addition to increasing limited irrigation and electrical
 

resources, completion of a dam in Kulekhani will also provide an
 

access gravel road from the Tribhuvan Rajpath into the catchment 

area.
 

5. 	 The valley shows potential for low to moderate chilling varieties 

of apple, pear, peach, plum, almond and walnut preferably above 

1,000 m. At lower elevations banana and guava are well adapted to 

this region. The citrus crops (sweet orange, lime and lemon) grow 

well in the intermediate elevations. Baseline surveys can be 

referred to for number and types of trees, their yield and income 

produced from such fruit crops in the region. 

6. 	 The Kulekhani area is also suited for vegetable culture. There is
 

potential to grow offseason vegetables for, Terai and Indian
 

markets. During August and September radishes (e.g. var. Japanese
 

White Neck and Mino Early) can be exported to Hetauda, Kathmandu 

and to neighbouring cities in India. Peas are grown from September 

to January and are beJ.ng exported to Terai. Cauliflower is a
 

relatively new crop in the area and it is being encouraged for the
 

October and November market. Potatoes for seed are being produced
 

in Palung valley (5800') for June harvest. Corn-cauliflower and
 

potato-radish rotation are being followed.
 

b. 	 Site specific Program Recommendations
 

1. 	 Establishment of a Catchment Level Hortictltural Sub-Centre
 

A horticulturist and facilities should be provided in Kulekhani
 

area to:
 

- Interface with Daman Horticultural Station, Khumaltar Vegetable 

Division and the Fruit Development Division Kirtipur;
 

- To conduct small scale a~aptability trials of newly introduced 

fruit vegetable varieties, tria] of new scion-stock combinations 

with emphasis of dwarfing and low chilling types; 
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- To facilitate multiplication and propagation of fruits (in the 

nursery) and vegetable seeds. Greater quality of vegetable seeds 

can be multiplied by innovative farmeri as they already do at 

present; 

- To provide assistance to farmers in marketing and in developing
 

export strategies;
 

- To provide assistance in pest control, pruning and hail
 

protection;
 

- To provide subject matter support to area JTAs and adult
 

conservation education program.
 

2. 	 Dissemination of fruit saplings and vegetable seeds among catchment
 

farmers with the assistance of JTAs at Panchayat level. See Table
 

I for types and approximate numbers to be distributed.
 

3. 	 Identification and technical support to be provided for commercial
 

vegetable and fruit production.
 

D. Gorkha
 

a. 	 Site Specific Observations
 

1. 	 A road is currently being built that will connect the town of
 

Gorkha with the existing Pokhara - Kathmandu highway. This will
 

facilitate marketing and export of horticultural products from the
 

region. Pokhara as well as Kathmandu are also connected with the
 

Terai and ,ith neighbouring Indian cities. Therefore, similar to
 

Kulekhani transport links will be available from the Gorkha area.
 

2. 	 The lower elevations and the southern parts of the Daraundi
 

catciument area are suitable for tropical and sub-tropical fruits.
 

Following are currently being grown in Gorkha: lemons, limes,
 

oranges, pineapples, bananas, litchies, jackfruits, guavas, and
 

mangoes. Apples, rE and peaches seem to do well at higher
 

elevations (2,500 m). However, adaptability work with low chilling
 

temperate fruit varieties could certainly aid further expansion of
 

temperate fruits. 

3. 	 Early summer vegetable production can be effectively carried out in
 

Gorkha and these vegetables will have less competition in the
 

market. Among them are cucumber, squash, palwal (Trichosanthus
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dioca) and tomato. Another vegetable that holds potential is
 

onions (e.g. Nasik Red, Red Creole, Gladalon Brown). Consideration
 

for onion production in Gorkha merits greater attention since large
 

urban centers of Nepal experience a shortage of onions. The summer
 

vegetables, brinjal (egg plant) and red pepper (green and red, dry)
 

also 	hold considerable promise. If early tomato production on
 

irrigated lands in Gorkha does take hold, tomato processing for
 

export from the catchment should be further explored.
 

4. 	 No major horticultural farm or research station is locaLed in the
 

Gorkha catchment area, therefore RCUP's activities and personnel
 

would fill this void.
 

5. 	 Additional tropical and sub-tropical horticultural commodities
 

should also be introduced in the region. Consideration should be
 

given to culture of figs, berries (raspberry, boysenberries etc,)
 

oranges, tangalos, malta, sweet potatoes and a fiber and alcohol
 

producing crop, sisal. Sisal is effectively being utilized in
 

Mexico. Its alcohol (tequila) could be used either for human
 

consumption or, if proven economical, as a fuel. The energy report
 

of this project paper further outlines use of sisal or other
 

gasohol (petroleum supplement alcohol) development potential.
 

Sisal-like plants are native to the Gorkha region.
 

6. 	 Gorkha's most productive farming areas could be the tars, which are
 

relatively low gradient alluvial deposits along the Daraundi River.
 

At present the main production constraint in the tars is limited
 

irrigation. A series of small impoundments (see watershed
 

management report) and/or other methods of irrigation can convert
 

them into highly productive farms for both agronomic and
 

olericultural crops. In the long run if these tars do become more
 

productive the migration trend towards higher elevations can be
 

slowed and reversed. This will conserve the Gorkha region's soil
 

and forest resources, make living, easier for Its residents and 

provide more employment to people. 

7. 	 In addition to tars, the wide Daraundi river bed has several sand
 

flats 	with a high water table that could be effectively utilized 

for vegetable production before and after monsoon.
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More 	stabilized sand flats are currently being used for production
 

of sugarcane. It is suggested that cucurbitaceous crops (water
 

melon, musk melon, squash, and, later, other vegetables) can be
 

grown on these sand flats. Minimum requirement for the utilization
 

of these sand flats would be:
 

Fencing, using either a live fence, or fence made out of
 

branches as done presently on these sand flats;
 

Removal of rocks (such rocks can be used in fencing); and,
 

Inputs of improved needs, fertilize .s, and pesticides.
 

8. 	 The RCUP concept as detailed in this project paper could in its 

entirety be applied to small valley improvements. A case in point 

is the Choprak valley (below the town of Choprak). i is a rich 

valley already producing good crops and has sizeable areas of low 

and high elevation rangeland and forests. Comprehensive land use 

planning and improvements as shown in Fig. I can be applied during 

the RCUP project duration. Similar small valleys (e.g., in Deurali 

and Barpak) can be treated with similar concentrated resource 

improvement efforts including the use of horticultural crops. 

b. 	 Site Specific Program Recommendations
 

1. 	 Establishment of Catchment Level Horticulture Centre:
 

A horticulturist, his staff and facilities should be set up at
 

the Gorkha catchment conservation office to:
 

- Interface with the central horticultural staff in Kathmandu,
 

Pokhara Horticultural Research Centre, and Lumle Training
 

Centre, to improve horticultural enterprises in Gorkha area;
 

- To introduce and conduct adaptability trials for newly 

introduced fruit and vegetable varieties as outlined in the site 

specific observations for Gorkha; 

- To facilitate propagation of fruits and vegetable seeds; 

- To conduct marketing studies and accordingly develop vegetable 

and fruit enterprises for proper markets; 

- To facilitate intensive vegetable production in tars and sand 

flats; 

- To provide subject matter support to area JTAs, and adult 

conservation education programs. 



2. 	 Distribution of fruit saplings and vegetable seeds along with
 

cultural knowhow with the assistance of JTAs at Panchayat level.
 

See Table I for types and approximate number to be distributed. 

E. Mustang
 

a. 	 Site Specific Observations
 

1. 	 Jomsom and northward is one of the unique high elevation desert
 

environments. Its physical and environmental features have been
 

discussed in detail in the Watershed Management report of this 

Project Paper.
 

2. 	 The author and other members of the RCUP design team have learned 

of a fairly comprehensive horticultural development scheme that is 

being proposed by certain donor agencies, probably FAO and the
 

World Bank. It was learned that a team of local and expatriate 

horticulturists have visited Mustang and the surrounding districts 

and have reported their findings. The report, however, is not yet 

available for review by other agencies. The recommendations for 

site specific projects for Mustang included herein should be 

considered only if they augment that program or if the proposed 

large scale programs for some unforeseen reason does not 

materialize.
 

3. 	 The Mustang region at present is connected to large urban centers
 

only by air or by a five day trek from Pokhara, by trail which can
 

be traversed by people or animals. It seems that for the 

foreseeable future (10 years or so) lack of vehicular transport 

will 	 be the greatest constraint on the development of large scale 

horticultural enterprises. A consideration may be given to a 

ropeway link between Jomsom and Baglung for material!; s;hipment 

using hydropower. The region does have a fairly high local demand 

of horticultural products. This is primarily because of the 

contribution horticultural products make to this grain deficit 

region and also because of an increasing tourist traffic in the 

scenic Mustang. 
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4. 	 During the trek up 
to luktinath from Jomom, we encountered many
 
positive indications of community participation in agriculture and 

........ resourge--c°nservation -fforts" It seems that the members 0f the' 

communities Jointly decide and then abide by the community's 
decisions. One custom of returning to the community by a specified 
date after winter migration it a case in point. Each able-bodied
 
adult must return to her/his village by a specified date or pay a
 
fine of certain amount of rice for each day's absence. Also the
 
community jointly maintains its irrigation channels and
 
impoundment. In the Jharkot village, all the farmers treat the 
tree planted by a member family as that family's property and its 
products (fodder, poles and wood) belong to the family. People in 
this 	region also have perfected a method of tree propagation which 
is quite unique. They only root large (8-12') branches of poplar$ 
so that the livestock would not be able to graze and destroy the 
propagular. Rooting of very large branches is done by submerging 
the cut end in a running stream for 4 to 6 days. When calli and 
roots appear, the trees are planted in a well watered pit. In this 
area (along the Huktinath stream) poplars are the dominant tree 
species and therefore, It Is recomended that Int roduction of one 
or two other forest tree species would help to diversify fuelvood, 
timber and fodder sources. However, practices such as those cited 
above demonstrate considerable sophistication among the people. 
Such 	attitudes would be most useful in fruit-crop culture. 

5. 	 One of the key inputs in the region's horticultural industry has 
been the Mustang Agricultural Farm located at Marpha. The 
scientists and the extension workers have done an impressive mount 
of work In establishing this good horticultural enterprise In the
 
Marpha/Tukche area. They have a strong desire to extend this 
program northward into Muktinath and in the upper Mustan area 	as 
well 	as south of Tukcha but the min constraints sem to be 
monetary and personnel resources. The RCUP must cooperate in this 
effort and expand the programs. 

6. 	 Because of the leadership provided by the Farm, apples, peaches 
apricots, plums, grapes, kas~i (paper shelled) almonds and wlnuts 
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are being grown in the Marpha area. A similar range of temperate 

fruits was also observed b the baseline survey team and the design 

team in the villages close to Muktinath. 

7. 	 Several winter-season vegetables are being grown in the Mustang 

region. Future enterprises could include expansion of crucifers 

(cabbage, cauliflower mustard) and other crops, such as carrots, 

peas and potatoes. Seed production of the above vegetables and 

flowers should be explored on an experimental basis and to be 

expanded with proper arrangements with potential customers in Nepal 

and abroad. It would be beneficial if after e':ploratory 

adaptability work is done by RCUP horticulturists, several private 

seed companies from India, Wetern Europe and U.S. be contracted 

for their technical input amd for any marketing opportunities they 

could offer for seeds, produced in Mu,;tang. The upper Mustang 

regfion, which consist, of a relatively flat area with a suitable 

dry sunny environment , may be more suitable for large scale seed 

production than the other areas travelled by thli, design team. 

Developrient. of Irrigation would be a logical precedent of any large 

scale vegetable activity In Mustang. For example better management 

and use of exi;ting surface water In the Muktinath stream would 

expand agriculture or vegetable (and seed) production on dry 

unirrigated plateau; in the lower Muktinath regions. A greenbelt 

concept can als;o be applied all along the Muktinath river and 

fruits, vegetables, and grasses can be planted. Considerable 

potential 1; also seen for ',ll,,surface water which Is probably 

abundant in Muktnloath and sturroundtng areas (refer to Watershed 

Managemient report in this Project Paper). 

8. 	 Similar to Item 7, con-;iderble potential exist; for the systematic 

expan,;lon )of temperate fruit and v(getabl e cultur, in Mi-irpha/Ttikche 

and Lete are.,i. lifhro. al!,;() the available land cl ose to the Kall 

Gandakt River 1,; eownt tally it il:,eId HIowever, large terrace 

plat,.au. apprx aimitely I) to 't)()m ahove the rive.r bed are 

nvalabl,., priv ided Irr i ,atiton water It. nuppli d to th(,se arenn. 

It Ii hoped thait Hise irrivalt fini deu-Ign team of HCUIP will consider 

tuch needsl and pland nupport Ive Irrigation programs as mentioned in 

thist 	 nrit-c l . 

http:plat,.au


-11

9. In appropriate infrastructure and production program planning, 

consideration should be given to horticultural product processing 

and marketing. In recognition of transport problem high return or 

reduced weight products shoulu be developed for export. Examples 

of such products are: dehydrated (freezedried) peas, other 

dehydrated vegetables, soups and fruits, raisins, wines, brandies, 

high grade vegetables, shelled nuts, canned juices or their 

concentrates, jams, jellies, and preserves. In this regard a good 

start has been made by the Marpha Horticultural Farm and by a very 

small processing facility in Tukche funded by FAO. Greater 

utilization of the Tukche food processing facility is dependent on 

an input of trained food processing rpecialists. A specific 

suggestion is offered here for encouraging women to undertake 

training in food science and processing. 

10. In Mustang as well as in most other catchnents visited by the 

design team considerable shortage of pesticides was observed. 

Where available, the choice of such materials was limited. Also 

the cost of such products was prohibitive as is true in other 

developing parts of world. For any viable, economical production 

of good quality fruits and vegetables, provision for such inputs is 

essential. Also proper liaison with the credit granting line 

agencies for expansion of horticultural industry is necessary. 

Another constraint for secure expansion of a horticultural program 

is the availability of pest management expertise. Perennial 

horticultural crops need considerable pest management input so that 

the investment in culturing them will not be wiped out by a sudden 

pest outbreak. Therefore, in the RCUP the services of a plant 

pathologist/entomologist have been considered as essential as that 

of a trained horticulturist. 

. Site Specific Program Recommendations 

1. Establishment of horticultural nursery in conjunction with the 

forest nursery at .Jharkot. Placer; it of a trained horticulturist 

supported by a pest control specialist at national level for the 

entire Mustang area. Responsibilities of such a team will be 
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similar to those outlined for the Gorkha and Kulekhani area. 

2. 	 Distribution of adapted temperate fruit saplings for kitchen garden
 

plantings in the upper Mustang region through the RCUP extension
 

program (Table 1). Also extension assistance in proper pruning,
 

pest control, hail damage reductio: and use of dwarfing rootstocks
 

should be encouraged.
 

3. 	 Establishment of commercial temperate fruit plantings in upper 

Mustang (North of Jomsom) as well as on the terrace plateaus in the 

Marpha, Tukche and Lete area. Such developments will need to be 

carefully planned with inputs from experts in marketing and 

horticulture in the area. 

4. 	 Distribution of vegetable seed and or seedlings for local
 

consumption by extension personnel.
 

5. 	 Exploration and subsequent vegetable and flower seed production
 

program involving local growers under the supervision of
 

horticulturists and seed production specialists in upper Mustang
 

area.
 

6. 	 Approximately five years after institution of the horticultural 

program, expansion of the food processing facilities should be
 

planned. The site specific observations and the budget further
 

provide information in this regard. 

F. Myagdi
 

a. 	 Site Specific Observations
 

1. 	 Although Myagdi is part of the Kali Gandaki catchment area,
 

agroclimatically it is quite different from Mustang. Also the
 

travel time between the major towns of Myagdi and Mustang is three
 

days. Myagdi seems to !,e horticulturally a less developed area
 

than 	 Mustang and would require a concentrated input of resources 

and technical support for its development. Therefore, a separate 

horticulturist is recommended for this district. 

2. 	 The region of Myagdi trekked by the design team (Pakhapani to Beni) 

appeared to be mostly suitable for sub-tropical to tropical fruit 

types. The Panchas also reported that some varieties of apples 

introduced from Kathmandu did not fruit probably because the
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chilling requirement of those varieties was not met in the region.
 

Peach trees (varieties unknown) invariably showed some fruits but
 

leaf curl diseases and decline were prevelent. It seems that
 

- additional work with temperate fruits will be needed before they 

are recommended to the farmers. Since high winds and hail are a 

problem in this region, some work on this should also be done. 

Various local citrus types (large lemon, bhogate, etc.) are good 

indicators for possible expansion of other improved and marketable 

citrus species. Similarly large and prolific walnuts trees were 

observed generally close to a surface or subsurface water sources 

and in moist coves. Introduction of kagzi (papershelled, english) 

walnuts, pecans and possibly almonds (California types) should be 

considered. Grapes, preferably raisin types, should be grown to 

see if they can be produced in the monsoon environment of Myagdi. 

Farmers in the area also expressed a desire for obtaining guava 

saplings and considerable varietal introduction effort should be 

undertaken to satsify this expressed need. Guava varieties that 

mature at different times would extend the fruiting season and ease 

marketing and barter arrangements. At present farmers from upper 

Myagdi barter for guavas grown in Beni area with walnuts that they 

produce. Bananas which are currently grown in lower Myagdi should 

be supplemental with new improved varieties and other sub-.ropical 

and tropical fruits such as pineapples could also be supplied. Mr. 

Bhim Prasad Gauchan, Member Ras~riya Panchayat, from that region, 

indicated interest in introducing Pangra, an alkaloid producing 

tree fruit which seems to be in considerable demand for making 

shampoos in India. Therefore, such trees should also be introduced 

from western Nepal. Ipomea cornuta another alkaloid soap producing 

shrub can also be tried first in small experimental plantings. 

3. 	 Among vegetables the design team observed kitchen garden level 

culture of radishes, leafy vegetables, mustard and asparagus. Dr. 

Dhruv Pande of the Division of Vegetable Crops at Kumaltar is of 

the opinion that the same range of vegetables as described above 

for Gorkha area can bq tested and distributed in Myagdi.
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Interesting inter-cropping of corn/beans and potato/beans was also
 

observed along the trek in Myagdi.
 

4. 	 Dr. Anand B. Shrestha, Chief Pomologist at Kirtipur described HMG's
 

plans for an Institute of Horticulture in Baglung, one day's trek
 

from Beni. When this core of expertise would be available and
 

because of the fact that Baglung will be connected by motorable
 

road 	 with Pokhara, the potential for commercial horticultural 

development in lower Myagdi seems promising. Beni itself is an old
 

trade centre and now is a rapidly expanding town with its own needs
 

for horticultural products. As the horticultural industry
 

develops, attention should be focused on fruit and (possibly)
 

vegetable processing facility for the area.
 

b. 	 Site Specific Program Recommendations
 

1. 	 Establishment of sub-catchnent level conservation centre at Myagdi
 

with a strong horticultural component. The functions of
 

horticultural program in Myagdi are similar to those described for
 

Gorkha and Kulekhani.
 

2. 	 Distribution of adapted sub-tropical and tropical fruit saplings
 

and vegPtables for kitchen garden plantings in Myagdi area (Table
 

1). Support for this and other subsequent activi'.ies be conducted
 

through the cxtension network as it develops in tLe district.
 

3. 	 Development of commercial fruit and vegetable enterprises in
 

Beni/Baglung area. 

4. 	 Development of fruit processing facility in the same area following
 

item 	3. 

G. Consideration at the National Level 

The horticulture program of RCUP should be fully coordinated with the 

similar programs of the IMG's Department of Agriculture. For this purpose a 

RCUPi horticultural task committee Is proposed. Membership of such a task 

comnittee i!; left open at present. However, RCUP could greatly benefit from 

the presence of Dr. 'ande at Khumaltar, Dr. Srentha at K!rtlipur and 

horticulturists from the Draman and Marpha Station!, and from Baglung 

1torticultural institute. The RCUIP horticulturist should convene thin 

committee, and the RCUIP pent management specialist should be a member of such 

group. Operating within the overall committee setup of RCUII' uch a 
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specialized task force is the best insurance for a coordinated horticultural
 

program in the RCUP areas.
 

A major responsibility of the national horticultural staff will be to
 

carryout plant and seed introduction, its proper culture and propagation of
 

desired stock. This would require knowledge of horticultural varieties
 

available and of mechanisms of obtaining them. In such a plant introduction
 

program equal consideration should be given to rootstocks. Table I outlines
 

the magnitude of introduction and propagation effort that should be supplied
 

by either already introduced or newly introduced cultivars. The
 

participating role of the Department of Agriculture and use of its facilities
 

in this regard can not be over emphasized.
 

Realization of training and staff development at Panchayat and catchment
 

level is a continuous process and it should be given prime consideration in
 

program development. Periodic training programs at existing horticultural
 

institutions of 11MG, short training sessions at catchment level, tours of 

horticultural programs in Nepal and neighbouring countries should be a part 

of staff development. 

An essential aspect of such staff development is involvement of women in 

the horticulture program. An obvi s choice would be to give preferential 

consideration to women in food processing training and employment. 

Similarly, positions for women can be developed in plant introduction and
 

propagation aspects. 

Support for extension publications and adult conservation education 

modules in the area of horticulture should be the responsibility of the 

national staff. The extension report of this Project Paper describes such
 

responsibilities in detail.
 

The national horticultural staff should also strengthen school garden 

progrnms in all project area schools by providing similar assistance as 

provided to area farmers . Such participation of schools should not be 

limited to ju;t horticuilttire. Other RCIJI' programs components should 

carry out a vigorous program In elementary (primary) middle and high schools. 

The adult conservation educiation modules; and other extension publications 

should be liberally provided to tichoolts f r their use. If vocational 

agricultural teachern expresn dest re in undergoing lort iciltural training 

activities designed for P'anchayat or catchment level staff, an 
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invitation should be extended to them and their expenses be paid for such 

training. The RCUP Project being a long term one, such investment in
 

exposing young minds to conservation education would pay itself off quite
 

nicely. ' 

Of course, the ultimate achievement in this regard would be that school 

textbooks could include a chapter or two on conservation education along with 

horticultural aspects. It is, therefore, recommended that the Director of 

RCUP take necessary steps in coordinating such inclusion in the textbooks 

with the Department of Education. If necessary, RCUP staff could develop 

such chapters for their possible inclusion. 

Monitoring and evaluato of th.c progress should be conducted at 

national, catchment and Panchayat levels. Suggestions in this regard are 

included in the Extension and Sociology components of this Project Paper. 
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TABLE 1
 

An estimation of the number (in thousands) fruit trees to be supplied 
to catchment areas for home plantingsl/ 2/ 3/
 

Fruits CATCHMENT AREAS 
Kulekhani Gorkha Mustan$ Mya d 

Yrs: 5 10 15 5 10 15 5 10 15 5 10 15 

!Temperate
 

pple 	 1.0 2.0 3.0 1.0 2.0 3.0 10.0 20.0 30.0 1.0 2.0 3.0 

1.5 3.0 5.0 7.0 0.5 1.0 2.0
Peach 0.5 1.0 1.5 0.5 1.0 
Apricot 0.75 1.5 2.25 1.0 2.0 3.0 10.0 20.0 30.0 1.0 3.0 5.0 

Pluns 0.5 1.0 1.5 0.5 1.0 1.5 8.0 15.0 20.0 1.0 2.0 3.0 

Almonds 0.5 1.0 1.5 5.0 10.0 15.0 1.0 2.0 3.0 
- - - 2.0 4.0 6.0 - - -Nectarines -

Pears 2.0 4.0 6.0 2.0 4.0 6.0 10.0 20.0 30.0 2.0 4.0 6.0 

Sub-Tropical 
Orange 3.0 6.0 9.0 4.0 8.0 12.0 - - 4.0 8.0 12.0 

Lime 	 3.0 6.0 9.0 4.0 8.0 12.0 - - - 3.0 6.0 9.0
 
Lemon 	 3.0 6.0> 9.0 4.0 8.0 12.0 - - - 3.0 6.0 9.0 

Other citrus 1.0 2.0 3.0 2.0 4.0 6.0 - - - 2.0 4.0 6.0 
Grapes 3.0 5.0 7.0 S.0 10.0 15.0 20.0 30.0 50.0 3.0 6.0 9.0 

Tropical
 
Mango 3.0 6.0 9.0 5.0 10.0 15.0 - - - 5.0 10.0 15.0 

Guava 4.0 8.0 12.0 5.0 10.0 15.0 - 10.0 20.0 30.0 
Fig,: 0.5 1.5 2.0 3.0 6.0 9.0 - - - 2.0 4.0 6.0 

Nuts and Berries 
Walnut 0.5 I.0 1.5 1.0 3.0 5.0 3.0 5.0 7.0 5.0 10.0 15.0 
Pecans 1.0 2.0 3.0 1.0 2.0 3.0 1.0 2.0 3.0 2.0 4.0 6.0 

Berries 1.0 2.0 3.0 1.0 2.0 3.0 3.0 6.0 9.0 1.0 2.0 3.0 
Litchl 0.25 0.5 0.75 1.0 2.0 3.0 - - - 1.0 2.0 3.0 
Jackfrult 0.1 0.2 0.3 0.25 0.5 0.75 - - - 0.5 1.0 1.5 

Improved Rootstocks
 
o 	 For tempe rate 

fruit 6.0 11. 13.0 6.0 12.0 17.0 50.0 95.0 140.0 7.0 15.0 25.0 
"Other (cit ru ,5 

negot; etc.) 18.0 25.(. 37.0 25.0 50.05.0 - - - 20.0 40.0 60.0 

1/ 	For ditribution by PanTchyats refer to extension program budget. 

21 	 Additional fruit treevs for connerc ial planting," an they are planned will be needed. 

3/ 	Other treei nuch an Pangra for shampoon an they are needed nhould lno he multiplied. 

Number on banana are not given but their multiplication and dintributlon be carried 
out. 
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Measures by Site 
I. 	 Improve by planting, proper lopping 

Convert area to hand cut forages 
& 11orticultural (Fruit) crops 

2. 	
use of dried wood. Improved drinking 

3. 	 Introduce efficient Chulos. 
school sttidents among citizen, & MpIgh 

water, adult conqervation education 

Apply controlled grazing principles
4. 	 as In (2) Introduce Improve 
5. 	 Improve terraces. treat marginal terraces A' F. 

seeds. rotations. 


ie/t6. 	 Introduce iwproved fruits, berries, nuts "" ""i"l"'"
Develop water for forage.
7. 	 Introduce fencing, hand cut forage. 
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/10.
" \,,\ /

Ninputs 
 the 	stream8 Plant trees along1!. 

; 


http:II'ROVFKE.NT


| - Person days of employment, 2 - Unit of work to be done. 3 - Cost in th. dollars 

Proposal Project Year I 
iat 5 year program 

Year 2 Year 3 
_ 

Year 4 Year 5 Total 
2nd 5 year 3rd 5 year 

unTICLTURE PESDXNEL I 2 3 1 2 3 1 2 3 1 2 3 I 2 3 
cost 
in H$ I 2 3 1 2 3 

-Horticulturist. Rational 
staff .3 m 1 2.1 .3 I 1 2.1 .3 m 1 2.1 .3 M 1 2.1 .3 1 2.1 1.5 I 5 10.5 1.5 N 5 10.5 

-Plant Pathologist. National 
staff .3 P 1 3.0 .3 11 3.0 .3 m 1 3.0 .3 V 1 3.0 .3 1 3.0 1.5 P 5 15. 1.5 V 5 15.0 

-Horticulturist. catchment 
level (5) 1.5 1 5 10.5 1.5 M 5 10.5 1.5 M 5 10.5 1.5 H 5 10.5 1.5 P 5 10.5 7.5 P 25 52.5 7.5 H 25 52.1 

-Assistants at National & 
catchment level for care 
of Introduction Propagatlon 1.8 H 6 9.0 1.8 M 6 9.0 1.8 M 6 9.0 1.8 H 6 9.0 1.8 H 6 9.0 9.0 4 30 45 9.0 H 30 45 

(6) Noa Caetted Technical 
(Class 1) 
oaultants, short term, two 
months 

Each on fruits, veg., seed, 
prod., marketing 240 4 15 240 4 15 

(All Nepalese except for 
seed prod.). 
2nd and 7th year 

-Seed production (veg. & 
flowers) expert 
(Nepalese) 

Mustang 
.3 io 1 2.1 .3 N 1 2.1 1.5 V 5 10.5 1.5 V 5 10.5 

-Fruit • vegetable processin 
specialist (Nepalese): In 
Mustang 

(Start yr. 3), Gorkha(start 

yr. 4) and Myagdl 
yr. 5) 

(start 
.3 I 2.1 .6 2 4.2 .9 1 3 6.3 4.5 1 15 31. 4.5 1531. 

%udders 6 grafters 
O/catchment in cereal 
(peon level) 30 100 40 30 100 40 30 100 40 30 100 40 1 ] 150 500 200 150 1 500 200 



I - Person days of employment. 2 - Unit of work to be done, 3 - Cost In th. dollars 

Proposal Project 

Norticulture 

Plant Introduction 6 Nursery 
Expenses 

intredaction expenses 
Temperate fruits: Apples. 

Peaces., Plues, Pears. 
AFricots, Watasing 

Citrus fruits: Mango.
gUSva banana, etc. 
lootatocks: Tesperate 
Root Straka: Tropical 
Vegetable red flower seeds 

Nursery expenses* 
To HM's orticutural farm 

Catchaeut & Panchyat level 
dmonstration, operation,
plantings 

Vegetable S*@Z Production 
Expenses
Catchment level 

Year I 

1 2 3 

5 

5 

3 
5 
1 
5 

10 

60 

50 

1st 5 year 
Year 2 

1 2 3 

15 

15 

10 
10 
2 

15 

30 

- 60 

50 

program 

Year 3 

1 2 3 

5 

3 
5 
1 
5 

10 

60 

50 

Year 4 

1 2 

5 

3 

5 

3 
5 
1 
5 

10 

100 

50 

J Year 5! 
I 2 3 

5 

5 

3 
5 
1 
5 

5 

100 

50 

Total 

2nd 5 ear 

1 2 3 

25 

25 

10 
25 
5 
25 

25 

500 

250 

3rd 5 year 

1 2 3 

25 

25 

10 
25 
5 
25 

25 

500 

250 

1 
I" 

0 

a For constructiom cost of museries refer Forestry component of this project paper. 



I - Person days of employment, 2 - Unit of work to he done, 3 - Cn~t In th. dollar

1st 5 year program 2nd 5 year 3rd 5 year 

Proposal Project Year 1 Year 2 Year 3 Year 4 Year 5 
Total 

Horticulture 2 3 1 2 3 1 2 3 I 2 3 1 2 3 Total I 2 3 1 2 3 

Suppl ers 

Tools-Propagation, shorals, 

hoest, etc-
Pesticides. fertilizers 10 30 50 50 50 250 250 

Office supplies, books 
national and the catchment 

level 3 4 5 7 10 12 18 

Plastic bags & midis 

expenses 1 3 4 5 6 30 30 

Fruit processing facilitieq 

buildirgs & equipment ser
vices cold storage. grading 
area 

Hustan# I 50 

Gorkha 150 

Myagdi 150 

Fruit processing supplier 

cans. bags. bottles, 

chemicals 10 20 30 150 150 



I - Person days of ,,ployment, 2 - Unit of work to be done. 3 - Cost in th. dollars 

1st 5 year program 2nd 5 year 3rd 5 year 

Proposal Project Tear I Year 2 Year 3 jYear 4 Year5 Tts1 

Isservice staff training 

]lint propagation training 5 5 15 15 

Seed production training 5 S 15 15 

r'3 
Fruit processing S 5 15 15 

Market tg training S 5 15 15 
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MISCELLANEOUS
 

Prepared by: Govind C. Sharma/SECID
 



LEECH CONTROL RESEARCH
 

A BRIEF STATEMENT
 

Leeches-inhabit hills (5,000' to 8,000') of NeIal and are a general nuisance
 

to livestock and humans. Their numbers increase considerably during the monsoons.
 

In Pakhapani, a remote ,r-a where the design team's helicopter landed in May,
 

1979, the villagers thought that the team had come to help them eradicate leeches.
 

Leech control is clearly one of the 'felt needs' of the rural people.
 

The author of this brief note is not a leech specialist; however, it was felt 

that the design team should recommend some measures for leech control. Therefore, 

it iF proposed here that an interested research group be identified in Tribhuvan 

University's Department of Entomology or in a university abroad with an interest 

in leech research. A review of existing information on leech biology should be 

the first step. Several avenues of control of leeches can be studied, including 

(and preferably) blological control or management of the leech population. An 

interesting avenue to pursue would be to identify leech specific pathogens that 

can be introduced In the leech habitats. However, considerable laboratory and 

pilot level tests will need to be conducted before area wide leech control can be 

effected.
 

It is proposed that RCUP institute a five- to seven-year program for leech 

control with a modest budget. An opportunity should be provided to a Nepalese 

student to pursue this problem as a part of an advanced degree program. Such an 

individual, after completion of the degree, should return to Nepal to try leech 

control at a piloL and then at a large scale level. It is felt that a modest 

program for this activity can be supported by a grant of $25,000 to $50,000. 



AN APPLIED RESEARCH PROGRAM FOR USE OF TISSUE
 

CULTURE TECHNIQUE FOR RAPID MULTIPLICATION OF
 

FODDER AND FUEL WOOD TREES OF NEPAL
 

Tissue culture techniques are increasingly becoming an effective applied
 

method for multiplication of superior forest tree types. Basically the techniques
 

consists of propagation of juvenile cells or small tissues from forest trees in
 

a sterile environment. Such tissues are grown in a media of known cuiuposition
 

(agar, minerals, carbon source, vitamins and phytohormones). Tissues selected
 

for propagation through tissues culture are species dependent, but generally,
 

needle vascicles, young cotyledonary buds, apical meristems, shoot tips, etc.
 

are grown and progressively subdivided to obtain literally hundreds of thousands
 

of plantlets with similar genetic makeup from a mother tree. Many forest
 

industries are currently experimenting and utilizing this technique for rapid
 

multiplication of genetically superior forest trees. Numerous universities and
 

research organizations have added measurably to development of tissue culture of
 

forest, horticultural and agronomic plant species. The technique is fairly well
 

established now and it can not be brushed aside as a theoretical or basic research
 

fancy. It could be a very effective and fast method of propagation of forest tree
 

plants.
 

The RCUP Project or other agencies may wish to conduct a literature review
 

to see what has already been done in use of tissue culture on trees native or
 

potentially useful to Nepal. Experts in this field may be consulted to determine
 

feasibility aud merit of such technique or propagation for Nepal. If the use of
 

this technique does seem desirable then studies could be undertaken to propagate
 

fodder and/or fuel wood trees using this technique first on experimental then as
 

the pilot and finally on a large scale basis by an organization in Nepal.
 

It is felt that up to $1G,000 should be sufficient for literature review and
 

consulting assistance. For a full fledge tissue culture facility with trained
 

personnel large outlays (approximately $50,000/year) will be needed.
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ABBREVIATIONS USED IN THE TEXT
 

AA Agricultural Assistant (Ministry of Agriculture) 

ADB Asian Development Bank 

DCO District Conservation Officer 

DFO Divisional Forest Officer 

HMGN His Majesty's Government (Nepal) 

JT Junior Technician (Ministry of Agriculture) 

JTA Junior Technical Assistant (Ministry of Agriculture) 

KHARDEP Khosi Hills Area Rural Development Programme 

MFTW Ministry of Forests Trainng Wing 

ODM Ministry of Overseas Development (U.K.) 

PFF Panchayat Forest Foreman 

SATA Swiss Association for Technical Assistance 

SLC School Leaving Certificate 

SWC Soil and Water Conservation 

RNR Renewable Natural Resources 

TETOC Technical Education and Training Organization for Overseas Countries 

USAID United States Agency for International Development 

FD Forest Department (Ministry of Forest) 

Minfor Ministry of Forests 

CFD Community Forestry Development 

Exchange rates: NRe 11.90 - $1.00 (U.S.) 
NRe 24 - fl.O0 
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I. Summary of Main Conclusions and Recommendations
 

A. Introduction 

The environmental problems of Nepal, which are worse in the hill areas of the
 

country, are closely inter-related. Increasing soil erosion is destroying land 

productivity, and floods and droughts are increasing occurrences, the effects of
 

which are felt beyond the borders of the Himalayan kingdom. Agricultural
 

production is falling, deforestation is accelerating, and the ontinued 

degradation of natural resources is reflected in deteriorating health, nutrition
 

and well being of the people. The solutions to these problems are no longer 

simple, and they must h attacked in an integrated way; training for the personnel 

who are to spearhead this attack must therefore also take account of this 

integration.
 

The joint ODM/USAII) mission on training addresses itself to the needs of the 

Ministry of Forests, and through them to the education carried out by the 

Tribhuvan University of the Ministry of dtication. The mission is therefore 

concerned with training In renewable natural resource!;, and with somi, extent 

wildlife. The mission was impressed with the rirgency of increasing both the 

numbers and quality of manpowor involved in the management of renewable natural 

resources, and became aware early on that a baic understanding of ecosystems as 

well at; techniques and management expertise were an essential part of any 

education and training program. Overall, the importance of an ability to reach 

the rural people became apparent at all levels of training. 

B. ftain Conclvfsions and Recomm,,ndations 

1. TrIbhuvian Un Iver iIt v 

The exi,,ting technil ll grade school at hletauda (Institute of Forestry) 

currently ruin!; three typt.i of cour sen: 

a. C(rt If Cati,' uir!, in fore.try (2 v.ars) 

b. Cert I1,,ItI v couro;e In soll a d wit ,r tonnervt ton ( yra r i) 

c. Sen lr C#-r tI i t to,ur .' fr lco|ir , ,iv (I y.,lr following a. nbuve) 

We retot n,.,d, arnd thii ; har. been argro.l ,y ii((?) thait thrre aro replnced 

by a itngle mirv le d l o,o a (gt,tIf If 3 '1.-* illl .' IIVWrt I 1 l r, 

with atn entr y o d a t I P) Pit.iif.rt itoverI r tg . ,'loiqoetiistir ext enTsiri work In 

ftoristryV, toilI nd wa ter ct iner vt Inii andf wi Idl iftii riag.entt . Tt nniitit fi 

http:Pit.iif.rt
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this we recommend that some improvements to the facilities at Hetaudabe 

made, and that some extra training for the teaching staff there is 

undertaken.
 

We also recommend setting up a new Certificate Course campus at Pokhara 

(Dtungesangu) to start teaching In 1981,also with a student entry of 110. 

Hitherto, all education to degree/diploma (B.Sc.) level in forestry, soil 

and water conservation, and wildlife management has been undertaken in foreign 

countries. In accordance with the education policy of IDIG(N), we recommend 

the setting up of a course for a Diploa in Renewable Natural Resources, also 

at Pokharai, in 1981. This v&tluld consist of a 1xis;ic three year course for 

officers of both the Forestry and Soil and Water Cons'-rvation Departments. 

The ttrst tw years would be comrion and the third year would allow 

special ization in vither : il and water conservation or forestry. A fourth 

year for B. Sc. (honours) i,; also proposed. 

C. 	 :lin'strv of Forests Training Courses 

In service training muvt be cirried out by the Ministry of Forests staff. 

it 1; propoe-d ti) !,et up a training wing (MFTW ) with headquarters in Kathmandu, 

and training ,I acilit tes there and In Chattara. 

The co pne.nt!t of th, recofmae1,nded prolect include the following:
 

a lncrern t aI or new huil d lngs at He tauda , Pokhara , }a thrLitdu and Chautara
 

b. 	 Equipnent , furilntore and vehlcles for the, new institutes 

C. 	 Provi,*Ion of out-comntry training for univer ity ltcturers and HFTW 

training f, I 1,vr'-. 

d. 	 Provi!.ion of expatriatt, assititance wtllst Nepali officers are undergoing 

traininp. 

e. 	 Recurrent co!;t'4. 
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II. Background to the Mission, TOR, and Acknowledgements 

A. 	A joint ODM/USAID mission, requested by HMG(N),was in Nepal from November 1978
 

to December 1978 to identify training needs and to draw up plans to meet these 

needs. Their" report (Wood et al., 1979), which covered the need for formal
 

education at the Tribhuvan University, and also the need for job-specific training 

by short courses in the Ministry of Forests itself, represented the ODH/USAID 

input requested by 1HMGN to the World Bank/FAO Community Forestry Project (latest 

report 11th April, 1979), and its findings largely comprise the Training Appendix to 

the report of the appraisal mission, which was in Nepal from 10 May 1979 to 6 June 

1979.
 

The 	 Community Forestry Project embraces only the activities of the Forest 

Department, whereas the ODM/USAID mission has covered the training needs of the 

Soil and Water k.onservation Department and the wildlife office of the Forest 

Department. Indeed, it is the view of the mission that Soil and Water 

Conservation should be given special prominence for the next few years, especially 

in training. 

The report of the November 1978 mission drew up the following terms of 

reference for the current mission. 

B. 	 Terms of reference 

1. 	 Examine and confirm numbers of trainees In each category and activity 

using a 10 year time horizon. 

2. 	 Outline ,-irriculum details for the Diploma and Certificate courses. 

3. 	 Prepare detail!; for staffting, courses atd gutdplines required to etanblish 

a 111n i,;trv of Forestf 'rrafnin ,- Vi ,ng. 

4. 	 Outlin', ouit-cmintry tr.ifning retquilrementn, including wildlife, needs. 

5. 	 Prepart, tori'v; of roftlenci. for expatrlite rqui rementi on a p)hafied 

6. 	 Prepar. co-ating rt-1o lrenitaL .,nid (nor contributi(ons onl an Initial 5 year 

time hurl on to meel out ilned training nropgraius to include Btaffing, 

huildings, overseas training, equipment , etc. 
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III. Staff Training Requirements and Predictions for the Ministry of Forest
 

Appendix 3 of the earlier ODM/USAID report (Wood et. al, 1979) listed the
 

existing and proposed levels of staffing for different grades of staff in the
 

Forest Department. Table I shows the positions as revised for the whole Ministry,
 

and given to the Mission on 24 April 1979. These figures differ from those used
 

by FAO/CP, but it is to be hoped that they represent final estimates by the
 

Ministry, as they were produced after several days of intra-ministry discussions
 

during the MIission's visit. Modifications to their figures were made in
 

accordance with the estimates for the Community Forestry Program being drawn up by
 

the World Bank team.
 

Summarizing, the deficits on a 10 yLar basis, and the estimated annual
 

requirements to meet these deficits, and to make an estimated 10% annual
 

replacement to tile existing establishment, are as follows:
 

Deficits (10 years) Officers Technicians
 

SUC 161 330
 

Forestry 219 970
 
Private Sector 
 4 10
 

Total 384 1,310
 

Annual requirement (deficit) 38 130
 
Annual requirement (replacement 10 70
 
Total 48 200
 

The planning figures are taken as 40 and 200 respectively, these being 

realistic in the light of probable developments, and the supply of suitably 

qualified cotursv entrants. 

The!;e figures are est imten; only, but should he cxmpletely adequate for tile 

!lin i;try'; :tweds for the, next 10 years . The position,; should be carefully 

rtinitord, and care, taken to se, tha tht, numbers of students accepted A) not 

exceed thof;e that can be taught .ffectively. It In polsible that atiresnource 

tMinagemnt prograns dcv(lop, demand for in Itable training will incrense. 
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TABLE I
 

10 YEAR MANPOWER REQUIREMENT PREDICTIONS DIPLOMA AND CERTIFICATE LEVELS
 

MINISTRY OF FORESTS
 

Revised figure as supplied by Forestry & Soil and Water
 
Conservation Departments on 24/4/79 and confirmed 14/5/79. 

Employing Level Diploma Certificate 
Section 

Departmental & Existing (1) 62 540 
Territorial Staff Proposed (2) 

Deficit (3) 
119 
57 

815 
275 

Afforestation 
Office 

(1) 
(2) 

6 
8 

26 
265 / 

(3) 2 

Forest Research & (1) 13 33 
Resources Survey (2) 29 38 

(3) 16 5 

National Park & (1) 13 20 
Wildlife (2) 28 45 

(3) 15 25 

Forest Products (1) 1 50 
Development Board (2) 

(3) 
5 
4 

138 
88 

Chief District (1) - 10 
(2) - 225 
(3) - 215 

Timber & Fuelwood (1) 4 8 
orp rations of Nepal (2) 7 108 

(3) 3 100 
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Employing 
Section 

Level Officers 
(Diploma) 

Rangers/Foresters 
(Certificate) 

Ministry of Forests 
Training Wing 

(1)-
(2) 
(3) 

3 
3 

-

5 
5 

Community Forestry (1) 
(2) 
(3) 

-
34 
34 

-
224/ 

22 

Community Forestry 
I.Q. 

(1) 
(2) 
(3) 

1 

12 
11 

-

Institute of Forestry (1) 
(2) 
(3) 

4 
28 
24 

5 
5 

Integrat.. Rural 
Development Project 

(1) 
(2) 
(3) 

2 
24 
22 

-

116 
116 

Silvicultural 
Research (ODM Project) 

(1) 
(2) 
(3) 

2 
10 
8 

-

27 
27 

Soil & Water 
Conservation 

(1) 
(2) 
(3) 

4 
150 
146 

-

300 
300 

Totals 

Add 1% to deficit figures 
(excluding S.W.C) for Private 
F o r e s t r y . 

(1) 
(2) 
(3) 

112 
457 
345 
4 

3 4 9_1 
349 

692 
1870 
1178 
12 

19 0 
1190 
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Employing - Level Officers Rangers/Foresters 

Section (DIploma) (Cert iitcate 

Brought forward 	 349 1190 

Add 	 IN to total 

For 	Droupouts wnen calculating intake 35 120
 

Note: 	 These figores are the sa me as those supplied on Aprli 24 , 179, except for 
the Ioilowing: 

1/ 	 Soil h Water Conservation Officers hlve been reduced from 170 to 
150 beca se earl ler figure dupl icated 10% drop-out alkhwance. 

2/ An addition of one percent of total def icit excluding SWC his been 
added for privlte forestry. The prvyvloqS 107. addition it now 

considered too large. 

3/ 	Comunitttv rrstr' nteds tor off icvtrs increas..ed froml 31 to 34 and 
requl rvtmi for Iy fncur.a d bv 2. 

t Iv tv.c' ann from 550 221.4/ 	Connon itv rorq.try wedn. for frii reducc to 

5. 	Afforestat ion o ff1cv. already ha 26 certificate, holders uh I|ch are 

considered tnt ire ly adequate. 

A staff review seems Et be irget In order to ensure that ill taff 
in post and requlred are fully employed, especially for departmental 
and territorial staff, as many of the figures appear to be high. 



9
 
. .iV;Formal Training (Tribhuvan University) 

A. 	The Present Situation
 

The Forestry Training Institute atHetaudain the inner Terai is currently the
 

only university campus at which forestry and soil and water conservation are
 

taught. -he current session covers the following subjects, all demanding a School
 

Leaving Certificate (SLC) for entry:
 

1. Two year course leading to Certificate in Forestry (began in 1957). 1978
 

entry: 150.
 

2. Two year course leading to Certificate in Soil and Water Conservation
 

(began 1977). 1978 entry: 25.
 

3. One year course leading to senior Certificate in Forestry, requiring
 

Certificate for admission. 1978 entry: 35.
 

The Senior Certificate Course will be dropped from the next semester; it was
 

an anomaly in the university system, and was required for the larger grade in the
 

Forest Department (FD).
 

Diploma (B.Sc.) training in Forestry and SWC was done in other countries as a
 

post-graduate course.
 

B. 	Proposed Training Programs
 

The anticipated demand for diploma and certificate holders (Table I)
 

necessitates development of staff and training facilities.
 

The proposed courses are as follows:
 

1. Two year certificate course at Hetauda in forestry and soil and water
 

conservation. No separate courses are recomuended at this level. New
 

course to start 1980. Estimated intake: 110/year
 

2. Two year certificate course at Pokhara as above. New course to start
 

1981 if buildings ready. Estimated intakes 110/year.
 

3. 	Three year Diploma Course in Forestry and Soil and Water Conservation at
 

Pokhara, near Dungesangu, with an optimal honours year for exciptional
 

candidates. Entry requirements:
 

(a) Certificate plus practical year for entry in first year. Estimated
 

intake: 30/year
 

(4) Diploma in other sciences plus special orientation course for entry
 

at second year. Estimated intake: 10/year
 

Year 1s General and applied science
 

Year 2s Combined Forestry and SWC
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The sites for the proposed courses are:
 

1. 	Hetauda as at present.
 

2. 	Dungesangu, Pokhara. A joint campus for a diploma level course, and
 

a second certificate course is recommended.
 

C. 	Recommendations for Staff
 

1. 	Staffing
 

a. Existing stafi. Staff at Hetauda are more than adequate for the
 

proposed Certificate Ciurse, and therefore two lecturers a year should be
 

sent overseas for further training for three years. The mission does not
 

regard obtaining an MSC degree as vital for teaching. If staff enter for
 

such degrees, special arrangements (not covered by the project) will be
 

needed to replace them, e.g., by finding donors to provide temporary
 

expat riates. 

b. 	New staff. Diploma Course at Pokhara. A student intake of about 40 is
 

expected when the Diploma Course is operational; 140 students would then 

need about 14 lecturers at a ratio of 1:10. Twelve new lecturers are 

required; it is recommended that six new sc ience/agricul ttre graduates, 

and six active-duty fores,/soll and water conservation officers are 

recruited for future training. The timing of the return of these officers 

from oversea; i,; critical in staffing the course. (See Annex 2, App2ndix 

3 and 4). 

Certificate course at Pokhara
 

A total student number of 200-220 a year will require about 12 lecturers 

and five demonstrator!;. A list of the 12 lcturert; Is givei in Annex 2, 

Appendix JA. However, thki: number of lecturert; will not ne(d to be 

recrulted dlrectly, ;o; there it; currently a ;urltlus at fIhtaida and at least 

nix may be elxpvct'd( rom thtrt,. "ihe tggented nourcets are a; follows: 

From |h.t aiuda 6 

Sha red with )i plomai Courtit 3 

Volunteers 2 

New recruitnient (from active-duty offlcers) 2 



Training for these staff is recommended as fnllows: 

Two month attachments, USA or UK 4 

FAC-training officers' course, Philippines 41/ 

3. Stipends and scholarships
 

it is recommended that a stipend of NR 120 per month be paid to each 

Certificate student to assist with living expenses. This is especially
 

important for the period spent in the field. It is also recommended that
 

a scholarship of NR 80 be paid per month to candidates from 

the hill districts who would otherwise not be able to afford training.
 

This is estimated at 50% of the student number. (See Annex 2, Appendix
 

5-2). 

4. Equipment and civil works
 

a. lietauda. Building improvements and additions (see Annex 2,
 

Appendix 5-6), equipment (Annex 2, Appendix 5-9),and vehicles (Annex
 

2, Appendix 5-9) are required.
 

b. Dungesangu campus (see Annex 2, Appendix 6 for report on the
 

selection of this campus). A complete new campus :or the Certificate
 

and Diplouva Courses is recommended, including buildings (Annex 2, 

Appendix 5-5 to 5-7), equipment (Annex 2, Appendix 5-8 to 5-9) and
 

vehicles (Annex 2, Appendix 5-9).
 

I/ One courne a year for three years. Early application will be needed for 
Neiali entrants. 
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V. In-Service Training (Hinistry of Forests Training Wing) 

A. 	The Present Situation
 

Since technical training was handed over to the university in 1957, the need
 

for in-service training facilities within the Ministry has been increasingly felt.
 

The formal forestry education as carried out by the university is aimed at 

producing Government Officers with a broad understanding of land use in Nepal, and 

in particular sufficient details and practical knowledge of Soil and Water 

Conservation and Forestry to enable them to be effective in Government service 

posts. However, the University cannot teach on-the-job experience, and its 

ephemeralorganization is such that it cannot respond to short-term and even 

demands by the Ministries. In fact it would be unreasonable to expect a 

university in any country to & this. 

B. 	 Proposed Training Programs 

The Forestry and SWC authorities need to carry out short-term, job-specific 

training, with strictly defined aims to suit changing local conditions. The HFTW 

has 	 a particularly important part to play during periods of policy change and 

development and it aims at helping active-duty officert; who may not have had the
 

advantage of the cost up-to-date types of university education. 

Its purpose is: 

1. 	 to carry out short, in service, job related courses for staff already 

working in the Ministry and to provide facilities for these; 

2. 	 to work out guidelinen and a.,sist Forest Divisions in Im)lementing In 

service training programs for Panchaynt Forestry Foremen, workers and 

watchmen; 

3. 	 to work out guidelne and provide mwterials for courses at the Panchayat 

level;
 

4. 	 to make its facilitien available to the Ministry'a lpartment for 

publicity campnigno, conferences @t.. as feasible; 

in the Ministry.5. 	 to maintain a working library for training purposes 

Courses, an detailed in Annex 3, would be run eithrr in training centres in 

Kathmandu or Chautara, or In the field. They would meet the needs of all grades 

of employees In the Hiistry, with particular emphasis on those required for 

community forestry. 
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C. Staffiu
 

A chief training officer, two training officers, two training technicians and
 

anxillary staff are required. They would be assisted by two expatriate training
 

officers, who would take up two-year posts in about March 1980. Overseas training
 

is recommended for the three training officers, and in-country training for the 

technicians, who would both be stationed at Chautara. 

D. Equipment and Civil Works 

To rikt an effective ontribution to the Ministry's needs, the MFTW will need 

simple but et lcltent printlng and copying equipment, a visual aids room and 

library. Pke paratton of nnuals and other training aids for the whole country, 

and part icularly the Community Forestry Projects, will he necessary very early on. 

Details of equipment adv ised are in Annex 3, Appendix 4. 

HtI l lig will he nee ded for a centtrr in Kathmandu and for a f ield station at 

Chautara , H7 krm NK of athm.nd". land ts available at the Ministry at RkX ar Mahal 

and at Chcut,,r.io The cvitre build ings require about 360 m2 of floor area, plu; 

401.of wall, corridor .,nd toilet space, giving about 505 An.
 

Thiq b"huI .IndlIn requilred to h;armoni/ze with a new building for the SW to he 

butIt ad,,.tant to It. The smIe arhth ct hive tendered for the building, and 

quoted g l I( per W , Intludlng. siperv ision.II,.ure I b 

A real,lt I tout wI1 b, UlR H'0,("). Tw technical istaff Notiis, dormitory 

and nimpl, tetching blck at Chautara are estimtet at NRtu 550,000. Furniture, 

tquLpment and vehlt n arI etctimated at NUS 1,416,000. Tota!n are NRu 2.86 

mll ion or 218,00. 

http:Chcut,,r.io
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-16 AppendiN -

ITINERARY 

2/4/79 Henry arr. Kathmandu 
3 Wood. Danbury at. Kathmandu 

a.. Discussions at British Council, 
peas Discussions with Hr. M, Stevens (USAID) and Mr. Peter Ellwood 
(British Council) 
avg. Reception at Mr. H. Stevens' house. 

4 Public holiday - background reading 
5 Henry and Danbury visited University Campuses in Kathmandu valley 

with Hr. N. Regmi (USAID) - Institute of Engineering, Mani Campus 
(Kirtipur), and Vocational Training Institute. 

6 a... Meting at Hinistry of Forests - Hr. N. Rimal and staff 
p.m. Henry and Danbury meet Mr. RC. Oupta, Chief, Extension and 
Training Division, Dept. of Agriculture. 

7 reory arrives Kathmandu. Holiday. 
8 ieetin with British Council representative, Background reading. 
9 Travel to Hatauda, Institute of Forestry campus, met by Hr. V. P. 

Jaisval.
 
10 	 Henry, Gregory and Danbury at Htauda with It. Me Haque, Dean. Tour 

of campus, parquet factory and TCN sawmill. Individual discussions 
with nmbers of Institute of Forestry teaching staff. evg. 
Discussions with Hr. U.B. Basnyat, Dean of IAAS, Rampur. 

11 	 Travel Hetauda - Rampur. Tour of A1S,campus and discussion with Hr. 
F.P Neupane, Aset. Dean. Visit Royal Chitwan National Park 
Headquarters. 

12 Visit Horticultural Research Station, Tharatpur, Hr. S.x. Thpa, 
Managers 
Group together spin travel to 3utwl. 

13 Travel to Pokhara, visiting silvicultural trial plots at Tansen. 
14 Visit University campus at Pokhara (trithwi larayan) - tour and 

discussion vith Hr. G. Johnsp Ast. Dean. Visit proposed site at 
Khairentar and tour Germn Aid Research Farm. 

15 	 Re-visit Prithwv I rayn campus - closer look at facilitiles and 
discussion with Asat Dean. Return to Kathmndu. 

16 Discussion and writingrup 
pem. Meting 	at MIinistry of Forests
 
avs. Reception at Wr. A. Russell's house. 

17 Discussion and ritinrup 
16 a.o. Discusliton and writing 

po. Mseting 	end discussions with Mr WeP, Chitraker 
01 a 0 = Dean I. rus 

Disousslon with Dr. DdE. Wood (U.s. Nt. Acad. o! Sciences) 
19 Do A1.igag arrives Kathandu 

&s.e Discussion and writing - meeting with He. Sjohols 
p.. Further disuauslons with dean Me. Haque 

20 Mhetings with Dean, Adviser t Secretarys Head of Research and Survey 
Writing. 
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21/4/79 	 Holiday. Danbury leaves. 
22 	 Heoting 10 a.m. DG of SWC; with Project Manager FAO, Integrated 

Watershed project; with Adviser to Secretary; with Architect for new 
SWC building. 

23 	 Feetings with architect, Deputy Chief Conservator, Wildlife Officer, 
Dean. 

24 	 Meetings with Secretary Minfor and USAID staff 
25 	 Wood and Gregory leave Nepal 
26 	 Ieting with University staff 
27 	 Meetin5 with flinistry of Education Staff.
 
28 	 Travel to Chautara 
29 	 Meeting with DFO, staff and T. Orunenfelder (SATA)
 
30 	 " " "0 return to Kathmandu 
11/5 Kathmandu- meeting with Henry, Mr. Chitraker (Minfor) 
2-5/5 Hetauda - meetings and field visits with Dean, Institute of Forestry 

and local C.C.F. and staff 
6-8/5 	 Kathmandu - project details and meeting$ 
9-11/5 	 Pokhara - visit with Dean, Institute of Forestry and Dr. Henry, re. 

possible site for Pokhars campus 
12-27/5 	 Kathmandu - project coatings and other details re. buildings 
28/5 	 Pakhribas - visit G.R.S. centre re, facilities available Wood (team 

leader) returns 
29/5-10/6 	 Kathmandu - complete project details, discussion with World Dank team 

Including round up meeting on 4/6/79. Wood leaves Nepal 7/6/79. 
10/6 WalLace leaves Nepal. 
12/6 Henry leaves Nepal. 
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Appendix 2 

PERSONS MET 

Mr. A. Russell 	 ritish Council
 
Mr. P. ElIwood 	 British Council 
Mr. H. Stevens 	 USAIo 
Mr. N. Regmt 	 USAID 
Hr. N. N. Ritual 	 Advisor to Secretary for Forestry 
Hr. B. P. Shrestha 	 DFO, Dept. of Forestry 
Mr. K. B. Chitraker 	 DFO, Community Forestry Division 
Hr. T. N. Bhattarai 	 DO, 
Hr. K. K. Nepal 	 Sections Officer, Hinistry of Forests 
Mr. K. P. Upsdhaya 	 Team Leader, ICU Project 
Mr. K. Watanabe 	 PAO
 
Mr. D. Westerberg 	 Team Leader, S CID/AID EU Design Team 
r. R. C. Gupta 	 Chief EZxtension and Training Division, Dept. of 

Agriculture
 
r. V. P. Jalsval Senior Lecturer, Institute of Forestry, Metauda 

Hr. M. Ilaque Dean, Institute of orestry, Metauda 
r. N. B. Danyat Dean, Institute of Agriculture and Animal Sience 

Hr. S. B. Joshi Lecturer, Institute of Forestry, Htauda 
Hr. B. L. Ching U U " U " 
Hr. D. ishra " " 

Hr.S.LDas U U U 

Hr. R. Carlson 91 0 " *)Peace Corps 
Hr. J. O'Donell ")Volunteers 
Hr. A. K. Des Asst. tact., 
Hr. I. C. Dutta " " U U 

Hr. Co H. L. Des Instructor, " U 

Hr. No, asaiy 	 Dept. Instructor, 
U 19 

U 

U
Mr. J. N.o adava 	 Renter, " U 

Hr. D. Synder 	 Chief Sees Executive, Neo Parquet, Hetauda 
Hr. B. P. Dhakal 	 Deputy General Manager, TCN, Metuda 
Mrs N. Ps Upadhya 	 Logging Hanaler, TCN, Hetauda 
Hr. D I. Joshi 	 Seasoning and Preservation Manager, TIC, Hetauda 
Col. Jagat . Khatri, H.C. 	 0.I.C., Chitwan 4ational Part Guard 
Hr. F, P. Noupane 	 Aasto Dean, Institute of Agriculture and Animil 

Science, Rampur 
Hr. C. Barton kIitish CouncLl, English Teaching Adviser 
Hr. S. Ka Thapa anesrt Iorticultural Reseatch Station, hratpur 
Hr. G. John Aset, Dean, Tribhuvan Universityp, PrithivL Nerayan

Campus, Pokhare 
MHr. o .eN. od 	 U.S. National Academy of Sciences 
Hr. J. Siorhols 	 FAO 
Hr. P. Ntldge 	 Program Chief, 1BRD, Wnshington 
Hr. TI No Naskey 	 Warden, Chitwn National Park 
Hr. H. IfMira 	 Ecologist, 
Hr. So No Pathak 	 Asst. Warden" 
Hr. A. Fearneide 	 Project Manager, FAO/UNDP Integrated IaLershed
 

Project
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Hr. & Mrs. H, L. Kayastha 
Hr. Bruce Jeffries 
Hr. B. N. Upreti 
Hr. R. Siata 
Mr. N. B. Bas'yat 
Hr. S. B. Shrestha 
Hr. H. D. Joshi 
Dr. Fradhan 
Dr. P. Timilsena 
Mr. D. R. preti 
Hr. Hals 
Mr. A. B. Rajbhandari 
Hr. T. S. DB Mihat 
Mr. Tom Crunenfelder 
Mr. R. B. Gupta 
Hr. N. Khanal 
Hr. C. D. Joshi 
Hr. K. 3. Thapa 
Hr. DO. . Joshi 
Mr. R. Upsdhya 
Hr. L. Shaky& 
Hr. P# B. Chhetri 
Hr. R. Stnh 
Hr. s. H. Sruvastav 
Hr. 0, O'Sullivan 

r. Y. 3. Halle 
Hr. A. Pritchard 
Hr. V#Bllis 
Dr. K.Kim 
Dr. R. Noronha 

Architect (for SWC building) Kathmandu 
Project Hanager, Sayarmatha National Park 
Director, Wild Life 
Ecoloist, Wild Life 
Deputy Chief Conservator of Forests, H. of F. 
Head, Forest Resources Research H. of F. 
Director General, Soil &Water Conservation H. of F. 

.
Tribbuvan University 
Dean of Humanities, Pokhara, Tribhuvan University 
Dean of Science, Tribhuvan University 
Forest Officer, S m 
Secretary, Ministry of Forests 
DFO, Chautara 
Forest Officer, S.A.T.A. 
Conservator, Hetaura 
DFO, Hetaura 
Attached Officer, Htaura 
Raner, Hetaura 
TCN, Hetaura 
Accountant, T.C.N,, Htaura 
DFO, Pokhara 
Town Plannins Officer, Pokhara 
Zonal Commissioner, Pbkhars 
Chief District Comissioner, Pokhara 
Technical Coordinator, O.R.S. Pakhribas 
Forestry Instoructor, O.R.S., Pakhribas 
brld Bank Appraisal Mission Leader
 

Member
 
" N N 

I o" a " 
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ANNE X 2 

Details of Proposals for Tribhuvan University
 

Contents
 

Appendix 1 Curriculum of Diploma Course 
2-1 Curriculum of Certificate Course
 
2-2 Curriculum of Upgrading Course, Foresters Grade II-I 
3 Staffing requirements for courses
 
3A In-country staff requirements: Nepali staff 

3B In-country staff requirements: Expatriate staff 
4-1 Recommended overseas training - lHetauda staff 
4-2 - New graduates for diploma 

teaching 
(Serving officers in the 

4-3 (Ministry of Forests for
 
4-4 (recruitment to Tribbuvan 

(University
 
4-5 Activity schedule for overseas training, courses and buildings
 

5-1 Estimated student numbers each year 
5-2 Cost of overseas training and in-country stipends/scholarships 
5-3 Numbers of staff and silarie.; at IRNR, Pokhara 
5-4 Expatrlate sta ff requlrements h, costs, IRNR 

5-5 Building requiremc.nt,; 
5-6 Surn.ry of phys;ical facilities requtred 
5-7 Summary of site development and bullding c)sts 

5-9 Equipment needed for couries 
5-9 Summary of cot;t); of furnit ure, equipment and vehicles 

5-10 Survnary of recurrent and maintenance cort 

6 Nte on nelect ion of c 1mpus ites at Pokhara 

A separate contents lit iu given here to fncilitate the une of the Annex for 
planning within the twnivertilty. 

http:requiremc.nt






23
 

or special project in the third year wuld normally, of course, be wildlife
 

orientated for such people, and it is possible that the options listed in the
 

fourth year could be taken. As the structuring of the course progresses, the
 

possibility of further options, in the light of staff availability, can be
 

discussed.
 

For the Botany and Medicinal Plants Department, the normal recruitment would
 

presumably be from graduates in Botany. Diplomates from the new course should
 

have a brcad university educition however, and should be well able to take up
 

posts in tile Departments.
 

In the descriptions which follows, the number of credits given per semester
 

refers to the contact hours per week, which are given in brackets e.g. (3+2).
 

The first figare is lecture time, the second is practical time, of which only
 

half counts as credit time.
 

DIPLOMA COURSE IN RENEWABLE NATURAL RESOURCES
 

These course eescriptions should be regarded as guidelines to the teaching
 

staff of the Institute of Renewable Natural Resources. They may of course be
 

modified, though the range of subjects covered should meet the needs of all
 

sections of the Ministry.
 

YEAR ON, 

Credit hours
 
Title Semester I Semester 2
 

English 3 (3+0) 3 (3+0)
 
Matha (Algebra and Trigonometry) 3 (3+0) 3 (3+0)
 
Geology 4 (3+2)
 
General Kitany 4 (3+2)
 
Field lk)tany - 3 (2+2) 
Inorganic Chemintry 4 (3+2)
 
Zoology 4 (3+2)
 
Organic and Blochemintry 4 (3+2)
 
I'hyl ic 11 4 (3+2'
 
Plant and nnimal phyinlogy - 4 (3+2)
 

21TOTALU 22 
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DIPLOMA COURSE IN RENEWABLE NATURAL RESOURCES 

YEAR TWO 

Credit Hours
 
Title Semester 1 Semester 2
 

Plant and Animal Ecology 4 (3+2)
 
Introductory Soil Science 4 (3+2)
 
Hydrology and Meteorology 4 (3+2)
 
Surveying, Mapping and Draughtmanship 5 (3+2+2)
 
Agriculture, and Range Management 4 (3+2) -

Tree seed, Nurseries and Arboriculture - 4 (3+2)
 
Engineering - roads, bridges, etc. - 4 (3+2)
 
Extension Methods and Personnel Management - 3 (3+0)
 
Forest, Landuse and Panchayat Law - 3 (3+0)
 
Soil Conservation - 4 (3+2)
 
Management Science - 3 (3+0)
 

TOTAL: 21 21 

DIPLOMA COURSE IN RENEW1ABLE NATURAL RESOURCES
 

YEAR THREE - Forestry 

Credit Hours
 
Title Semester 1 Semester 2
 

Forest Mensuration 4 (3+2)
 
Silviculture 4 (3+2) 4 (3+2)
 
Forest Production and Management Plans 4 (3+2)
 
Harvesting, Conversion and Utilization 4 (3+2) -,
 

Forest Protection 3 (3+0)
 
Land Use 3 (3+0)
 
Accounting and Economics 3 (3+0)
 
Statistics and Sampling 3 (3+0)
 
Wildlife Biology and Management 4 (3+2)
 
Remote Sensing 2 (2+0) 1 (1+0)
 
Elective or Special Project - 3 

21
TOTAL: 21 
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DIPLOMA COURSE IN RENEWABLE NATURAL RESOURCES
 

YEAR THREE - Soil and Water Conservation
 

Credit Hours
Title 
 Semester 1 Semester 2
 

Soil Genesis, Classification and Mapping 
 - 4 (3+2)
Silviculture 
 4 (3+2) 4 (3+2)

,Statistics and Sampling 
 3 (3+0)

Soil and Water Conservation Engineering 
 4 (3+2)

Irrigation and Drainage 
 4 (3+2)
Watershed Management 
 4 (3+2) 4 (3+2)

Land Use 
 3 (3+0)

Accounting and Economics 
 3 (3+0)

Remote Sensing 
 1 (1+0) 2 (2+0)

Elective or Special Project 
 - 3
 

TOTAL: 22 21
 

DIPLOMA COURSE IN RENEWABLE NATURAL RESOURCES
 

YEAR FOUR - Elective Subjects
 

Advanced forest eva.Liation and mensuration
 
Wood Technology
 
Soil Physics
 
Soil Fertility
 
Water Resource Planning and Development
 
Business Management and Law
 
Tree Improvement and Forest Genetics
 
Economics and Project Analysis
 
Accounting
 
Inorganic Chemistry
 
Ornithology
 
Mammalogy
 
Animal Behaviour
 
Wildlife Habitat Analysis
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DIPLOMA COURSE IN RENEWABLE NATURAL RESOURCES 

YEAR FOUR - (Selective B.Sc. Honours) - Core Subjects
 

Students will choose from the following topics, subject to an average of 15 

credit hours of core work 13-16 credit hours of elective subjects and about 12 

credit hours for a special project. 

Technical Literature and Writing
 

Mathematics and Computing 

Humanities and Social ciences 

Experimental Design and Biometrics 

Special Project (6 credit hours per semester)
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YEAR ONE
 

ENGLISH 	 Credits: 6
 

Learning objeclives: The student will be able to:
 

1. 	Read general or technical English language papers, and make oral or written
 

abstracts in English or Nepali.
 

2. 	Prepare literature summaries based on the use of the library, including
 

international journals, text books and abstracts.
 

3. 	Understand and use a wrking range of technical terms used in resource 

management, forestry and soil and water conservation. 

4. 	 Prepare reports, papers and letters in English, in clear unambiguous style. 

Syllabus: Preparation of precise and study notes from literature. Guided 

reading in the library. Definitions of technical terms and comprehension of 

typical scientific literature. Use of library, classification systems, storage
 

and retrieval of data. Report, essay and letter writing.
 

MATHEMATICS Credits: 6
 

Learning objectives: The student will be able to:
 

1. 	Calculate areas, volumes and quantities used in soil engineering, roads,
 

bridges, building construction, and in land surveying.
 

2. 	Understand and use trigonometrical functions in the volumetric mensuration of
 

individual trees, forest stands, and felled timber.
 

3. Use co-ordinate geometry and graphical methods.
 

Syllabus: Will cover the above subjects.
 

GEOLOGY Credits: 4
 

Learning objectives: The student should be familiar with the formational process
 

of various rocks and minerals, with common geologic formations, with the geologic
 

history and major geologic formations of Nepal, and should be able to identify 

common minerals, rocks, and geologic formations.
 

Syllabus: Composition of the earth's crust, process of formation of minerals and
 

rocks, uplift and degradative processes in the earth's crust, geologic formations,
 

geologic history and the geologic history of Nepal, major geologic formations of
 

Nepal, relationships of geology to forestry, soils, and hydrology.
 

Identification of common rocks and minerals, field visits to examine various 

types of geologic formations, use of geologic maps.
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Credits: 4
GENERAL BOTANY 

Learning objectives: The student should be able to recognize important plant 

families, and understand the classification of the plant kingdom. The form of 

plants in relation to function. 

Syllabus: The theory and practice of taxonomy. The species concept and the 

origin and evolution of domestic plants. The biological site responses of some 

important species. 

FIELD BOTANY Credits: 3 

Learning objectives: The Course is designed to enable the student to recognize 

flowering plants in the field, at least to the family level, and to the specific 

and variety level, for a selection of plants of importance in conservation,
 

forestry, agriculture and range management.
 

Syllabus: The classification and field identification of flowering plants found
 

in Nepal. Botanical collections at different seasons. The use of herbarium 

material. Variation within and between individuals, provenances and species. 

Credits: 4
 

Learning objectives: The student should be familiar with the principles of
 

inorganic chemistry and should be able to utilize knowledge of chemical
 

INORGANIC CHEMISTRY 


structures and reactions in subsequent courses in the natural sciences. 

Syllabus: States and general properties of matter; symbols, formulas, and
 

equations; atomic and molecular structure; chemical bonding; properties of gases;
 

properties of solids; properties of water and liquids; properties of solutions; 

chemical equilibria; acids, bases, and salts; the periodic measuring properties 

of matter; identification of elements and compounds; gravimetric determinations; 

solutions experiment - making known solutions, solution properties, quantitative 

analysis, p11 and buffers; experiments with important elements.
 

Credits: 4
 

Learning objectives: The student should be able to recognize important animal 

groups, and have a basic understanding of their classification. 

Syllabus: The classification and phylogeny of the animal kingdom, and study of
 

the internal structure and organization of important representatives. Speciation
 

ZOOLOGY 


and interrelationships, and the origin and evolution of domestic and other 

important animals. Life history of selected species.
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Credits: 4
ORGANIC AND BIOCHEMISTRY 


Learning objectives: The student should be familiar with the properties of
 

organic compounds and the important internal chemical processes of plants and 

animals and should be able to utilize that knowledge in subsequent courses in the
 

natural sciences.
 

Syllabus: Structure and properties of organic compounds, alkanes, alkenes,
 

alcohols, ring structures, organic acids, carbohydrates, amino acids and
 

proteins, enzymes, cellular organization and functions of components, metabolism,
 

photosynthesis, nucleic acids and gene function.
 

Credits: 4
PHYSICS 


Learning objectives: The student should obtain a basic understanding of the
 

physical principles underlying the properties of living organisms, and of the
 

physical features of the earth's surface.
 

Syllabus: Mechanics, strength of materials, forces, moments, vibrations and
 

waves. Heat transfer especially in relation to meteorology. The properties of
 

fluids. Simple electromagnetics. Atomic theory, the nature of light and its
 

Simple experimentation on mechanics,
measurement, other radiation. Microscopy. 


light and electromagnetics.
 

Credits: 4
PLANT AND ANIMAL PHYSIOLOGY 

Learning objectives: The student should obtain the necessary background in 

protected inunderstanding the biclogy of organisms, especially those utilized or 


rural land use.
 

Syllabus: Elementary cell biology. The physiological processes of higher plants
 

in relation to their environment. The biology of micro-organisms and fungi,
 

physiology, symbiosis and parasitism. The physiological processes of animals and
 

their adaptation to the environment. Experiments on green plants and lower
 

animals.
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YEAR TWO
 

PLANT AND ANIMAL ECOLOGY Credits: 4 

Learning objecfiv-.: The student will acquire a background to the understanding 

of plant and animal communities in Nepal, and the effects that different
 

management practices, physical and biotic factors may have on them. 

Syllabus: The physical, chemical and biotic factors of the environment. The 

structure and classification of ecosystems, growth and limitations of plant and 

animal populations. Definition and characteristics of communities. Control of 

numbers, biomass and energy flow. Identification of organic compounds; 

separations and quantitative analyses; experients with solutions, reactions, and 

enzymes. 

Credits: 4INTRODUCTORY SOIl SCIENCE 


Learning objectives: The student should know the nature and properties of soils
 

and be able to appl> that knowledge to soil management fcr forestry in Nepal.
 

Syllabus: The soil and the soil profile, important physical properties of soils;
 

nature and significance of soil mineral constituents (sand, silt and clay); soil
 

parent materials; soil tormation, classification and survey; the soil reaction
 

and soil solutions; soil organisms and organic matter; supply and availability of
 

important plant nutrients; soil management; evaluation of forest site quality,
 

evaluation of physical properties for road maintenance, erodibility, etc.,
 

nursery soil management; soil management for silvicultural operations. Soil
 

sampling for physical and chemical analyses; soil profile evaluation and
 

development of soil management plans for silviculture. 

Credits: 4HYDROLOGY AND METEOROLOGY 

Learning objectives: The student should be familiar with the basic concepts of 

meteorology and hydrology, should be able to measure important meterologic and 

hydrologic factors and should be able to evaluate meteorologic and hydrologic 

factors in relation to forestry and soil conservation Management planning. 

Syllabus: Structure and organization of the atmosphere; solar radiation and the 

heat balance; atmospheric circulation; storms, fronts, and weather patterns; the 

hydrologic cycle; water resources and water problems; drainage basin morphology; 

atmospheric moisture and precipitation; evapotranspiration; infiltration and 

subsurface water; runoff and components of streimflow; water yield; water 
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quality. Data collection and compilation for meteorologic and hydrologic factors 

(temperature, wind, rainfall, evaporation, water yield, etc.); measurement and
 

estimation of factors in the hydrologic cycle; water yield prediction; water
 

quality measurement.
 

SURVEY NG, MAPPINC AND DRAUGIITSA NSIIIP Credits: 5 

Learning objectives: The student should be convrsant with all the main methods 

of land surveying and be capable of carrying out basic surveys and plot with 

accuracy, relevant information onto the general base maps available in Nepal. lie 

should be capable of preparing small-scale nips, appropriate to land use 

management and updating them as required and should be able to draw good quality 

general diagrams, charts, etc. 

Syllabus: Terms, definitions and units. Chain and chain and compass surveying. 

Traverse survey, use of simple theodolite. Line and are a levelling. Fieldwork 

and plotting techniques for these methods. Setting out for simple construction 

works. Plane tabling and its applications. Maps available in Nepal 

planimetric and topographic, scales and information available. Principles of 

serial survey, planning and specification for serial photographs; elements of 

photogrammetry, plotting and nipping, interpretation of serial photographs in 

forestry and land use applications. General principles of good draughtsmanship 

methods and instruments for general technical drawing, layout, lettering, scales. 

Types of maps used in resource conservation and conventions normally adopted. 

AGRICULTURE Credits: 4
 

Learning objectives: The student should be familiar with the requirements and 

production practices for farm and garden crops, livestock and natural and 

improved range and should be able to evaluate field sites in different regions 

and design optimtin crop and livestock systems for those sites. 

Syllabus: Should include soils and climatic requirements, and cultural practices 

for the comnon fruit, vegetable and grain crops of Nepal, management of 

livestock; range management; farm planning, combination forest tree and food crop 

production system,;. Field trips; to observe and discuss various crop and 

livestock systems; farm planning; evaluate resources in a rural farming area and 

develop optimized plans for farming operation,;; range mnageement; field trips to 

observe 1and discuss various types of natural and Impqroved range, identification 

of common forage plants; develop management plan for a section of natural range. 
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TREE SEED, NURSERIES AND ARBORICULTURE Credits: 4 

Learning objectives: The student will be capable of selecting appropriate seed 

sources and organizing the collection and raising of tree and other plant seed
 

in nurseries. -fie should be able to select, establish anO maintain individual 

specimen trees for the provision of shade, shelter and visual amenity. 

Syllabus: Factors affecting production of seed by trees and shrubs. Recognition 

of good seed crops and determination of collection times. Seed collection 

techniques, cleaning, grading, testing and storage. Raising planting stock from 

seed and by vegetative means. Container and open-root techniques. Selection of 

nursery sites, maintenance of fertility, protection and weed control, 

stocktaking, nursery reco:.d., and accounts. Forward planning and estimating 

quantities of planting stock required. Monitoring and supervising nursery work. 

Raising of specimen amenity trees in nurseries. Types and sizes of stock. 

Choice and siting of specimen and shade trees in villages and towns, value to the 

community. Planting, protection and maintenance of individual trees. Basic tree 

surgery - tools and equipment and techniques for pruning, lopping and felling 

large specimen trees. 

ENGINEERING - ROAI)D, BRIDGES ETC. Credits: 4 

Learning objectives: The student should be capable of determining the needs for 

rural engineering works and designing, estimating for, and supervising the 

construction of the simpler types of road, c,-Iverts, bridges and buildings. 

Syllabus: Terminology used in road construction, fatr weather and all weather 

roads. Planning road systems - density, standard, and alignment. Gradients and 

drainage problem;. Bearing capacities of soils and base materials. Culverts; 

beam, simple trestle and wire rope bridges. Setting out, construction and 

maintenance of roads, culverts and bridges. Tools and equipment required. 

Construction and maintenance of simple buildings - characteristic of local 

buidling materials, brick, stone and timber; setting out foundations, 

construction of walls, windows, floots, roofs, fireplaces and chimneys. 

EXTENSION_METH1ODS AND PERSONNEl, MANAGEMENT Credits: 3 

Learning objectives: The student should understand various information sources, 

and be able to plan and execute a regional natural resources extension program. 

lie should be able to administer effectively In the framework of the civil 

service, particularly subordinate personnel for maximum job effectiveness. 
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Syllabus: Principles, development and execution of extension programs; public 

speaking; short courses; teaching aids, posters, leaflets, newspapers and radio. 

Personnel management, job description and work organization. Leadership, 

nm)tivation, supervision and performance evaluation. 

FOREST, LAND USE AND I'ANCIIAYAT LAW Credits: 3 

Learning object-ves: The student must be sufficiently familiar with law and 

cust)m in rural Nepal to be able to discharge his duties in relation ta them, and 

to work effectively with other government officers. 

Syllabus: Definition and legal terms, origins and legal system in Nepal. Laws
 

enacted relating to forests, including t'hose for community forestry and wildlife. 

Preparation of charge sheets and legal procedure. Civil Service Acts, Rules and 

Regulat ions.
 

Credits: 4
SOIL CONSERVATION 


Learning objectives: The student should know the processes of erosion and
 

asedimentation, the erosion problems of Nepal and should be able to evaluate 

drainage basin and design a complete soil and water conservation plan. 

Syllabus: Problems of wind and water erosion and sedimentation with particular 

reference to Nepal; physical principles of erosion processes; ecosystem factors 

that affect erosion rates, measurement and prediction of erosional soil losses; 

soil and water conservation measures - design and implementation; drainage basin 

evaluation and development of conservation plans. Evaluation of erosion hazard, 

measurement of erosional soil loss; design layout and construction of terraces, 

channels, runoff control structure; gully rehabilitation, etc., evaluate a 

drainage basin and develop a conservation plan. Emphasis should be placed on the 

planning, design and management aspects of conservation implementation. 

Credits: 3MANAGE11TITT SCIENCE 

Learning objectives: The student should be familiar with the principles of 

management science and be able to apply those principles to problems in forestry 

and soil conservation. 

Syllabus: Principles of management and the functions of a manager; the planning 

function; information systems; decision making; the organizing function; direct

ingsupervision, !cadership motivation; the controlling function and performance 

evaluation. 
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YEAR THREE
 

SOIL GENESIS, CLASSIFICATION AND MAPPING Credits: 4 

Learning objecEives: The student should be able to describe, classify, and map 

the major soil types of Nepal. 

Syllabus: Soil morphology, soil composition, and characterization, weathering 

and soil formation, pedogenic processes, factors of soil formation, principles of 

soil classification, the FAO/uNESCO system and its application to Nepal, soil 

mapping. Extensive practice in soil profile descriptions and laboratory 

characterizations for soil classification, soil mapping. 

Credits: 4SILVICULTURE 

Learning objectives: The student shall have a sound knowledge of th- p-ir-iples 

and practice of silviculture and its application to Nepal. In accor,!ance with 

management objectives he should be capable of planning and executing approrriate 

silvicultural techniques for existing high forest, degraded forest and new 

plantations. 

Syllabus: Systems ot firest, stand and tree classification. Silvicultural 

characteristics, identification, morphology, phenology, and physiology of the 

major forest trees of Nepal. Silvicultural systems - regular and irregular high 

forest, natural and artificial regeneration - coppice ai.d other systems. 

Plantation formation - choice of species, mixed and pure stands, spacing and 

stocking. Appraisal of planting sites - bare ground, scrub and old forest sites. 

Ground preparation and amelioration. Methods of planting, weed control, fencing 

and protection. alintenance of young forest crops - cleaning, pruning, thinning. 

Rehabilitation of degraded forest - selective felling, enrichment planting and 

underplanting.
 

STATISTICS AND SAMPLING Credits: 3 

Learning objectives: The student will be taught the mathematical and statistical 

background to sampling and testing field data as the basis for forest inventory 

and assessing developments in rural situations. Also the elements of 

experimentation based on simple statistical method. 

Syllabus: Measurements, probabilities, distributions. Means, tests of signifi

cance and confidence limits. Sampling and estimation of natural population. 

Replication and randomisantion in experiments. Simple regression and correlation.
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SOIL AND WATER CONSERVATION ENGINEERING Credits: 4
 

Learning objectives: The student will be able to design and implement varius
 

structures for soil and water conservation and flood control.
 

Syllabus: Design, layout and construction of terrace systems, grassed wate.ways,
 

holding basins, drop control structures, ponds, dams, levees, floodways, etc.
 

Field problem, in layout and construction of structures discussed In lecture.
 

Credits: 4IRRIGATION AND DRAINAGE 

Learning objectives: The student will be able to design and implement 

irrigation and drainage systems for agriculture and forestry In Nepal. 

Syllabus: Uater resources for irrigation; water transport In the ecosystem; 

chemistry of irrigated s)ils; measurement!; for Irrigation design and control 

soil survey, water status of the soil, evapotranspiration, water statuls in 

plants, design of irrigation system; for various types of topography; crop water 

requirements and prediction of irrigation needs; drainage systems for removal of 

excess water. Land eval oation for Irrigation; measurement of iter ;tato; of tie 

soil and plants, measurement of evapotranspiration; design and layout of an 

irrigation and drainage system; estimation of water requirment and irrigation 

schedul Ing. 

WATERSH1ED HANAGEi,;NT Credits: 4 

Learning objectives: The student slould be able to evaluate a drainage basin and 

develop a management plan that optimizes water yield, regimen, and quality within 

the constraints of multiple use 

Syllabus: Institutional and tSocial cons Iderationn - water law, regional code,; of 

water uso, constraints on ecosystem manipulation; drainage ba-iln treatmi.ts 

water quantity, water conservation and ut ilization, control of fntreamfaow 

regimen, control of water quial ity; the managuemnt plan - objectivel; of 

management, watershed inventory and analy,;Iti, the treatment plan, implementation 

and evaluation. Develop a compiete management plan for a waternhed with mixed 

forestry and agricultural land 1ees. 

LAN) USE Credits: 

Learning objectives: Tile student will become familiar with tile concepts of land 

resource evaluation, conservation, and planning, and will be able to apply that 

knowledge in natural resource problemn of Nepal, 

3 

http:treatmi.ts
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Syllabus: Concepts of land-general nature and land resources and their uses; 

and maintenance of environmental quality; landconservation of land resources 

evaw lation , classification and rnpping ; land usetenture and ownerhslip; land ise 

and ;mntrol; ca e -.tudies of land tis. prohlvi~m in Nepal.planning 

Credits:ACC.OUNI'NI ,(AN) ECO)OMIC.; 3 
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measurement, use of form factor, volume tables. Measurement of forest produce.
 

Measurement of stands and forests, stand variables, stand tables and basal area.
 

Increment and its measurement - current and mean annual increment, yield class 

and site quality concepts, preparation and use of yield tables. Principles of 

forest inventory - current and mean annual increment, yield class and site 

quality concepts, preparation and use of yield tables. Principles of forest 

inventory - sampling methods and units, periodic and continuous inventory, 

applications of inventory tV Iores' mtiagement. Organization of forest 

inventories - timing, staff ing and equipment requirements. 

FORE ST PRODUCTION AND ttNNAGEMHENT PLANS Credits: 4 

Learning objectives: The student shall be able to organize forest production, 

according to stated management objectives, lie should be able to prepare and 

implement rmnagemolnt plars for the forests under his control and plan and execute 

annual work prograas with optimmum ef1iciency. 

Syllabus: Objects of ninagement. Concepts of ;ustained yield, types of 

rotations. T"c normal forest. Organization of forest into territorial and 

management units. Yield regulation - classical methods and mdern concepts. 

Forest ecenomics - net dl!;cotinted revenue, financial yield, cost-benefit 

itions land Preparat f,.,,analysis. Val of and forest crops. or totest nmnagement 

plans. Implementation of management plans - production forecasting and manpower 

planning, planning to estimate!;, %)rk organization and effective use of 

resources. Work!; and method study. 

,,ARVESTIN,CONIVERSION AND UT II.IZATIO:N Credits: 4 

Learning objectLives: The ;tudent will cover the range of economically effective 

methods of fore;t Irvestlng now in ust. , and thvir application in Nepal . The 

appillcat Ion of approprlate conversion te-chnology in different partr; of Nepal, and 

the use of i)od (Including fuiel) in rural and urban situatlons will lf;o be 

covered. The t;tuduit -;lY)lId be able to ntiperv iSe work sites; effectively. 

Syllabusi: Velli ng, bucking, ittacking of tree4. Extraiction and nkidding. Use of 

cable,,s, nklideri., tractori and anlmaIl,. Marketing, of produce. Typesi of sawmill 

and layot)t . Conver ilon of Iuiel for inil e. Charcoal production. Grading and 

utilization of foresit )ro)duclts. Strvngth, tabli Ity, workabili Ity, natural 

durabil Ity and ioresriv at ive treatnent of w)od. Rural w)od ifte, and forest 

prodcuc tather than wood. 
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FOREST PROTECTION Credits: 3
 

Learning objectives: The student will gain an understanding of the risks to
 

which forests and other natural and man-made ecosystems are liable, and should be 

able to take appropriate action to combat these risks. Legal questions are 

dealt with elsewhere. 

Syllabus: Pests and diseases of trees and higher plants. Assessment of damage, 

biological, sanitary and chemical control. Fire as a factor of the environment, 

its control and use as a management tool. Fire fighting. Other physical factors 

affecting ecosystems. Biotic effects, including wildlife domestic animals and 

human interference. Forest influences. 

WILDLIFE BIOLOGY AND MANAGEMENT Credits: 4
 

Learning objectives: The student will receive an introduction to the management
 

of wildlife populations in Nepal, both within and outside the National Parks.
 

Syllabus: An outline of wildlife distribution in Nepal, ecological and 

historical factors. The behavioural and genetic aspects of population 

manipulation. Economic management of population and methods of increasing 

numbers through capture, breeding and reintroduction. The management of habitats 

for specific groups. Effects of culling, hunting, etc. 
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YEAR FOUR 

TECHNICAL LITERATURE AND WRITING
 

Learning objectives: The student will be able to effectively utilize technical
 

literature and will demonstrate mastery of technical writing skills.
 

Syllabus: Technical literature of natural resources ead use of the library;
 

characteristics of good technical writing; technical and business correspondence;
 

library research papers; technical reports; writing for journals; effective oral
 

communication; (should include extensive practice in writing technical materials
 

and presenting oral reports); use of visual aids.
 

MATHEMATICS AND COMPUTING 

Syllabus: Matrix algebra, Calculus, differential equations etc., as necessary
 

for statistics and computing methods.
 

Introduction to computers - use and advantages. 

Principles of Programming illustrated by the BASIC language.
 

Applications.
 

HUMANITIES AND SOCIAL SCIENCE ELECTIVES 

Learning objectives: Adequate technical training should be tempered with some 

training in the humanities and social sciences in order to develop in the student 

an appreciation of people and the social structures within which people live and 

work. 

Suggested subjects: General Psychology 

Ethics and Philosophy, religions 

Sociology 

Governmental Systems 

Political Science 

let and Literature 

EXPERIMENTAL DESIGN AND BIOMETRICS 

The statistical foundation; sampling methods, standard error and confidence 

limits. Methods of assessment. Designs: randomised, blocked, Latin square,
 

split plot. Comparisons and confidence limits. Factorial designs, response
 

surfaces, Covariance, missing observations, non-orthogonal designs,
 

transformations and systematic designs. Field work, recording and writing-up.
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Practical will also include the use of hand calculators in computing results, 

based on Statforms (Dawkins, 1975).
 

ADVANCED FOREST EVALUATION AND MENSURATION
 

Aspects of this elective subject could include:
 

Systems of forest and land-use classification, inventory sampling designs, 

photogrammetry and photo-interpretation. Stem form studies, stem analysis
 

and dendrochronology. Yield and increment studies - preparation of volume 

and yield tables, production forecasting, assortment tables. Further forest 

biometrics. 

WOOD TECHNOLOGY 

Syllabus: Variation within and between trees, species and sites. 

Structure and properties of wood, its use and competitors. Patterns of growth 

and features. Timber identification, visual, lens and microscopic. Wood 

properties - moisture content, specific gravity, fibre dimension, strength, 

calorific value, chemical use. Stability and durability of wood. The study of 

"minor" forest products. Industrial uses of raw material from forests.
 

SOIL PHYSICS 

Learning objectives: The student will become familiar with the principles of 

soil physics and applicatious of those principles in forestry and soil
 

conservation. 

Syllabus: The soil as a disperse system - particle size analysis; chemical 

nature of various types of soil particles; characteristics of clays - particle 

size and shape, surface behaviour of clay particles, viscosity and swelling of 

collodial suspensions; dynamic properties of soils - consistency, plasticity, 

shear strength, compaction, etc., soil structure; soil aeration; thermal regime 

of soils; retention and movement of water in soils; soil water - plant relations. 

Laboratory analyses of physical parameters - particle size analysis, porosity, 

water content, aggregation, plasticity, consistence, bulk density, shear 

strength, drying curves, hydraulic conductivity, etc. Field sampling and 

analyses - bulk density, aggregation, structure, aeration, water content,
 

temperature, etc.
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SOIL FERTILITY
 

Learning objectives: The student will become familiar with the principles of
 

soil fertility and fertility management arid be able to prescribe soil amendments
 

for agricultu'al and forestry situations. 

Syllabus: Plant growth and nutritional requirements; basic soil-plant 

relationships; soil and fertilizer nitrogen; soil and fertilizer phosphorus; soil 

and fertilizer potassium, calcium magnesium, and sodium; sulfur and 

microelements; use of organic amendments; manufacture and properties of 

fertilizers; liming; soil fertility evaluation; soil fertility management. 

WATER RESOURCE PLANNING AND DEVELOPMENT
 

Learning objectives: The student will be familiar with the water resources of
 

Nepal and be able to plan development of water resources for various uses. 

Syllabus: Water and man-uses of water and the importance of water in sociology 

and economics; water resources of Nepal; water quality and water treatment for 

various purposes; water supply development and management for home, municipal, 

industrial and agricultural uses; long-term planning for water resource
 

management, use, and conservation.
 

BUSINESS MANAGEMENT AND LAW 

Learning objectives: The student should become familiar with laws relating to 

business in Nepal, and with the general concepts of business management and their 

application to the forest industry of Nepal. 

Syllabus: Laws and administration in Nepal; public and private companies; mone

tary policy, taxation, contracts and agreements. Business systems; capital 

structure and long term objectives. Organization and staffing; monetary concepts 

and accounting. Planning and decision making; work organization control and 

evaluation; inventory control logistics and marketing. Forest industries in 

Nepal.
 

TREE IMPROVEMENT AND FOREST GENETICS 

Syllabus: Important tree species used in plantations in Nepal. Variation be

tween individuals and populations within species. The genetic basis for improve

ment; range-wide and restricted provenance testing; breeding and mating designs; 

the calculation and use of heritabilities. Experimental designs and methods for 

species introduction, provenance and progeny trials. Evaluation of tree improve

ment work. 
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ECONOMICS AND PROJECT ANALYSIS
 

Syllabus: The application of economic theory to the preparation of development 

projects in rural Nepal. Cost benefit analysis, net discounted revenue and 

internal rate of return. The review of ongoing projects, and post-project 

evaluation.
 

HARVESTING, CONVERSION AND UTILIZATION
 

Learning objectives: The student will cover the range of economically effective
 

methods of forest harvesting in use, and their application in Nepal. The 

application of appropriate conversion technology in different parts of Nepal, and 

the use of wood (including fuel) in rural and urban situations will also be 

covered. The student should be able to supervise work sites effectively. 

Syllabus: Felling, bucking, stacking of trees. Extraction and skidding. Use of
 

cables, skidders, tractors and animals. Marketing of produce. Types of sawmill 

and layout. Conversion of fuel for sale. Charcoal production. Grading and 

utilization of forest products. Strength, stability, workability, natural 

durability and preservative treatment of wood. Rural wood use, and forest 

products other than wood. 

ACCOUNTING
 

Syllabus: Double entry bookkeeping; the preparation and reading of Company or 

Corporation accounts. Cost recording in the field and at Divisional or other
 

headquarters.
 

ADVANCED INORGANIC CHEMISTRY 

Learning objectives: To acquire more in-depth knowledge of inorganic chemistry 

for those students who have an interest in chemistry or who need the background
 

for graduate work. 

Syllabus: Should build on the background provided in General Inorganic Chemistry
 

in the subjects that are common; chemical bonding; chemical thermo-dynamics; the
 

kinetic-molecular theory of gases and the general gas law; solutions and chemical 

equilibria; electrochemistry; chemical kinetics; in-depth study of important 

elements. Laboratory experiments to illustrate principles covered in lecture. 
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ORNITHOLOGY
 

Syllabus: Prinicples of Classification, structure, distribution, migration, life
 

histories and-habits, laboratory and field identification of bird by size, form
 

colour, song and habit.
 

MAMMALOGY 

Syllabus: Classification distribution and economic relations of mammals. Field 

studies also included.
 

ANIMAL BEHAVIOUR 

Syllabus: Description of the known behaviour of the various vertebrates and 

invertebrate such as mating, defensive, nutritive behaviour. Behaviour will be 

related to the ecology of various animal populations. 

WILDLIFE HABITAT ANALYSIS 

Syllabus: Evaluation of environmental factors affecting wildlife species, food 

and cover measurement. Determination of limiting factors. Monitoring, data 

recording and retrieval. 
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Annex II. Tribhuvan University
 

Appendix B. Certificate Course in Renewable Natural Resources
 

Course objectives
 

The course has been designed primarily to provide over a period of two 

years suitable education and training for young men who wish to work in the 

Ministry of Forests initially at junior supervisory level (foresters and soil and 

water conservation technicians). The course is broadly-based and is intended 

not only to convey knowedge and skills, but to make the student competent in the 

application and transmission of knowledge and skills in the practical situation. 

Bearing in mind the likely demands of future employment, often in remote 

situations, considerable emphasis is also placed on self reliance, leadership and 

general personal development. A secondary objective is to give the basic 

grounding in practical resources conservation which, together with appropriate 

field experience, will (for some students) be the pre-requisite for futher formal 

studies in diploma level. 

Entry to the course 

Candidates for entry to the course must be aged 16 or over and possess the 

Nepal School Leaving Certificate or equivalent qualification.
 

In addition there will be a short oral interview and a written entrance
 

examination in basic mathematics and English. Candidates must show evidence of
 

basic practical aptitude and positive motivation towards a rural-based 

occupation.
 

Course outline 

The course is completed in two academic years (four semesters). The whole 

of the first year (first and second semesters) and the fourth semester in the
 

second year will be campus-based, with the third semester being spent in 

supervised field experience.
 

The subjects of the course are shown below, together with credit hours 

allotted to each subject.
 

Teaching methods
 

Different subjects lend themselves to different teaching methods and a
 

variety of means of communication will be used during the course. Formal
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lecturers will be used for basic instruction in most subjects and will be
 

assisted by appropriate visual aids. A primary object of such lecturers is to
 

foster a sufficiently enquiring mind in the student for him to follow up the
 

formal instruction by self learning from notes, published material and field
 

observations. Supervised project work, particularly in the second year of the
 

course provides additional opportunity for individual self-learning.
 

Practical work in laboratory and field will be in as small groups as
 

possible. Good practical teaching is not possible in groups of over 20 students,
 

and this figure is szill higher than ideal for many tasks. Demonstration by the
 

teacher is no substitute for the student doing the task himself. Two-way 

communication and good staff-studenc relationships are seen as an integral part 

of good teaching method.
 

Assessment
 

Coursework assessment will be continuous and take the form of written, 

practical and oral testing. Such tests will be spaced at appropriate intervals
 

in each cubject so as to provide the best opportunities for testing and in order
 

not to overlead the student with assessment during any part of the course. 

Assessments shall be in percentages to the nearest 1% in written work, and
 

the nearest 5% in practical, project and oral work. The pass mark shall be 50%.
 

Students will have to achieve satisfactory standards in each course unit to 

enable them to continur. in th! course. 

To obtain good issessment marks, as indicated in the general objectives, 

students must demonstrate not only the acquisition of knowledge, but also the 

ai~plication of that knowledge to practice. Emphasis will be on competency and 

accuracy rather than excessive speed. The field practical period is designed to 

isstst the development of students in this regard. In the subject details 

outlined for the course specific learning objectives have been given to indicate 

to both teacher and student some of the particular tasks that the student should 

be able to carry out, after completion of the course and the sum total of the 

objectives give a clear overall profile of the successful candidate. 

At the end of the course, in accordance with University Regulations, the 

student will be required to pass a comprehensive examination covering all 

subjects. It is suggested that the overall award of the certificate be based on 

a weighted average in the ratio of continuous assessment: comprehensive 

examination of 3:2. 
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YEAR ONE
 

Subject Credit hours 
Code Title Ist semester 2nd semester 

101 Introduction to Renewable Natural
 
Resource Management in Nepal 1
 

102 Practice of Renewable Natural Resource
 
Conservation 5 (3+2) 5 (3+2)
 

103 Mathematics and Calculators 3 (2+1) 3 (2+1)
 
104 Introduction to Biology and Plant
 

Identification 3 (2+1) 3 (2+1) 
105 Rural Sociology and Village Economics 2 2 
106 Nepali Language 2 
107 Technical English - 2 
108 Village Crop and Livestock Systems 3 (2+1) 3 (2+1) 
109 Introduction to Extension Work in 

Renewable Natural Resources 2 (1+1) 2 (1+1) 

110 Work Practice, Hand Tool Development 
Efficiency and Maintenance 2 (1+1) 2 (1+1) 

111 First Aid, Health and Hygiene - 1 
Total Credits Hours 23 23 

YEAR TWO
 

201 Field Experience period Whole of Ist (3rd) semester 
- 23 credit hours 

YEAR TWO (4th)
 
Second semester 

202 Evaluation of Field Experience Period 3 
203 Law and Administration Related to 

Renewable Natural Resources 2 
204 Soil and Water Conservation 3 (2+1) 
205 Wildlife Conservaton in Nepal 2 (1+1) 
206 Simple Accounts, Recording and 

Stocktaking 2 (1+1) 
207 Timber Utilization and Intermediate 

Technology 2 (1+1) 
208 Basic Forest Protection 3 (2+1) 
209 Technique of Supervision 1 
210 Individual Project Work 3 (0+3) 

Total Credit Hours 21
 

(Total credit hours for the course - 90) 
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Subject details 

In accordance with the general objective, all students will undertake the 

same course of study. No specific options are available, but there will be 

opportunity both during the field experience period and in the 4th semester
 

project work, for individual students to followup areas of particular interest to
 

them.
 

An outline of subject details is given below, with learning objectives and
 

syllabus for each subject.
 

(Note: In this report these are only in draft form and will require considerable 

amendment and additions following consultation with local staff, both from the 

University and the Ministry of Forests). 

Certificate Course in Renewable Natural Resources
 

YEAR ONE
 

101 Introduction to Renewable Natural Pesource !anagement Ist semester
 

in Nepal I credit hour 

Learning objectives - at the com.letion of the course the student will be able 

to: 

a. 	Describe the main physical features of Nepal.
 

b. 	Describe the climate of Nepal in different regions, and collect and
 

record basic weather data.
 

c. 	Outline the climax vegetation and wildlife in different parts of Nepal,
 

and describe changes and developments to the present day.
 

d. 	Outline the structure and responsibilities of Government and other
 

agencies associated with renewable natural resources in Nepal. 

Course syllabus
 

Geographical position of Nepal and its neighbors. Physiography and physical 

geology - main physical features. Climate of Nepal - precipitation, temperature, 

relative humidity, sunshine, windspeed. Weather recording - basic instruments 

and their use. Regional variation in climate. Basic concepts of plant and 

animal ecology. Climax vegetation and wildlife in Nepal. Changes in historical 

time. Forest clearance for agriculture. Development in use of forest products 

fuelwood, fodder and industrial wood. Government departments, semi-governmental, 

overseas and private agencies concerned with renewable natural resources - their 

basic structures, functions and interaction. 
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102 Practice of Renewable Natural Resource Conservation 	 1st & 2nd semester
 

5 credit hours
 

(3+2)
 

Learning objectives
 

At the completion of the course the student will be able to: 

a. 	Select suitable seed trees, collect, prepare and store seed for
 

subsequent use. 

b. 	Organize a forest nursery for the production of a range of plantation 

stocks. 

c. 	Carry out all work necessary to the establishment of tree and cover 

crops across the range of site types in Nepal. 

d. 	Ensure the appropriate maintenance of these crops to bring them into
 

systematic production at the appropriate time to meet the objectives of
 

long term conservation.
 

Course syllabus
 

Seed production by coniferous and broadleaved trees and shrubs - methods of 

seed collection. Seed cleaning, grading, testing and storage. Plant production 

- container and open-root nursery techniques for seedlings and cuttings. 

Selection of nursery site, maintenance of fertility, protection, stocktaking and 

basic nursery organization. Appraisal of planting sites - slope, aspect, 

exposure, vegetation and soil. Suitability for planting and appropriate choice 

of species. Protection of planting sites - fence layout, erection and 

maintenance. Other boundaries - walls and hedges. Planting of trees and cover 

crops. Ground preparation, correct timing, reasons for plant spacing and care to
 

be taken in handling. Methods of planting - setting out the 	work, appropriate 

tools and planting methods. Assessment and replacement of losses. Cultural 

operations - weeding and cleaning. Thinning for production of fuelwoood and 

fodder. Effect on the development of the crop. 

103 Mathematics and Calculations Ist & 2nd semester
 

3 credit hours
 

(2+1)
 

Learning objectives
 

At the completion of the course the student will be able to:
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a. 	 List the basic units of measurement in use in Nepal. 

b. 	 Solve simple mathematical problems. 

c. 	Calculate quantities of materials appropriate to the practice of 

.renewable resource conservation. 

d. 	 Conduct simple land area surveys and lay out areas on the ground. 

e. 	Measure accurately the volumes (and weights) of felled trees and 

fuelwood, 

f. 	Apply appropriate sampling techniques to determine the volume of
 

standing trees and forest crops.
 

Course syllabus 

Units of measurement, metric, imperial and local. Elementary mensuration

and volume measurement of simple geometric figures. Basic trigonometry.
area 


Algebra - simple equations, simulatneous and quadratic equations. 10tio and 

proportion. Presentation of data in tabular and graphical form. Practical 

forest mensuration. Weight and volume calculations for seed, fertilizer, 

herbicides and other materials. Land area meaiurement - simple chain and chain 

and compass survey. Plant table survey. Maps and their interpretation. 

Transfer of map and survey data to the ground. Slope measurement and basic 

levelling technique including setting out on the ground. Measurement of felled 

trees and fuelwood. Volume/weight conversions. Ileasurement of standing trees 

and forest crops. Basic concepts of sampling for crop measurement. 

104 Introduction to Biology and Plant Identification 1st & 2nd semester 

3 credit hours 

(2+1) 

Learning objectives 

a. Outline the structure of the plant and animal kingdoms and define the 

characteristics of living things. 

b. 	 Identify the main features of plants and describe their functions. 

c. 	 Recognize important forent fungi , innects, hirdt; and mammals, and 

describe their life cyclen and ihaitn. 

d. 	 Describe site conditionf; asnoclated with particular plant commiunities. 

e. 	 Identify accurately the important forest trees, shrubs and ground cover 

plant of Nepal, indigenous and introduced. 
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Course syllabus 

Characteristics of living things, plants and animals. Divisions of the 

plant and animal kingdoms. Woody plant morphology - stem, root, leaf, flower and 

seed, ang isperms and gymnosperms. Bast,Iplant physlolc ,y - water relations; 

pho tosynthesis, transloca tion and growth, development and reprodti ton of plants 

- sexual and asextial propagation. Classif at ion , str ti ure and lite cyi les of 

fore,;t fungi, Inset ts, bird; and taral t;. Plant comunty a*i Inditatorl; of site 

condition!;. Charatter istics and identification of forest trees , shrubs and 

ground cOVer plant!;, (incIuding sttudent collections). Suggest a checklist he 

Inc l ided In the syllabus.) 

105 RT1' l S( i i1,,v and Villiage F conomi cs 2 credit hours 

ist & 2nd semesters 

Learning,ob et t lV-; 

At the o mpIt. tIon of the course the student will he ahle t,):
 

a D r II, the strut turt of rura. cor- tn It les In N .Ipalin dif ferent
res ;.t 1.l 


re g Ions!;•
 

%.It1, .,hap. i.tilar c lett o -. tity 

they tan olter.ite. 

c, Give exari lw. of th. rl-u of viI,,iv il* It.!l III (i I it rteglon 

b. 	State the tnf ',en (.,-; tan part - and 1d)w 

d. 	 III u t ra tv Ip)!it lve and nt.,.,a t ve a i.t of t.,ttural rewt irt e
 

conservation Ili local (o monIty devt,lopment.
 

Course syllabus 

The natuore and iaratL ter list it ii( of rural rit lal tlystemn In general o 

Part ittlar ii,,. and ,ethnli grotpingiu of peopI tin 'Nepal . Their Ittrnction. Intal 

I li, rIlev, t it 4 *, v1 ii it. (ut It isr. a d ri.tIIvt t illd it isrouri I totar:inu it vi , , it t 

role In rfliap 11 , t; I v! It.,. (",rmlt I t v h . I th, W .l4I .,re . 6 1 4*., lt til . 

:i.. .fa and'111 tt p Ii hi. fl "+,,.rv, Il. .1ni ta ,h Il rtirdli.1 4 wi-r. . 1px o t , 

coritiu. it It~... 1,(i dlitrtbnt ,)I itst - I itre t n and lien w I . I If il t i Mita 

Interd, .ndeti o,. 

Role ofit Oat lr reno, rt e tonnrvat tin in t mitll-it y drvtltiprirnt - tb)%, flit 

and 	problems.
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107 Technical English credit hours 

I semester 

Learning objectives 

At tht completion of the course the student will be able to: 

a. 	Read general and technical English language publications, and make oral
 

or written summaries of their content. 

b. 	 By the use of the library, prepare a simple bibliography on a stated 

subject. 

c. 	 Outline basic English langwiLge terminology related to a particular 

aspect of renewable natural resource conservation. 

d. 	 Communicate effectively in written English, in letter or report forms. 

Prepare written projects in go: d English giving due attention to 

presentation and style. 

Course syllabus 

Effective reading and comprehension - general material, newspapers, 

migazines, etc. Reading technical journals and textbooks - preparation of 

precise or study notes. Preparation of a simple bibliography - use of library 

cla ss iftiation ;ystems. Smurces of information. Common terminology in technical 

qublications on renewable natural resources - convent ions in different 

co tint r i es. 

Written English expression - general prose writing. Letter, memoranda and 

report writing. "reparation of written projects - layout, written presentation 

and style. Oral communication (see also 109). 

108 Village Crop and Livestock Sytems 	 lst & 2nd semester 

3 credit hours 

(2+1)
 

Learning obhect ive; 

At the tomplvtfot n of the course the ntudent will be able to: 

n. 	 Ie co,,niz, thtie m .or crop and l iventock typen ured in farming in Nepal* 

b. 	 Outl Ine the tiviln metludn of Lrop and animal prodtitioti in the various 

reg ion's

c. 	 Give exaitipl. of the imp,;itt iof lrirmtnp !yivintrl? on the land. 

d. 	 Describe the iusual methodii of proteasing nnd marketing fhrn produce, 
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Course syllabus
 

Major crops of Nepal, distribution and production. Irrigation, drainage and 

nutrient requirements. Common farm operations in crop production - different 

types of farming. Crop maintenance and harvesting. Special farming systems 

terrace farming, ley farming, stubble mulch farming. Soil conservation and crop 

production. Animals of economic and domestic importance in Nepal. Basic method., 

of animal management - housing, feeding, cleaning, treatment of commmon 

disorders. Milk, meat, wool and poultry production. Different breeds of cattle, 

buffalo, sheep, goats, swine and poultry - their importance in different regions 

of Nepal. Grazing and browsing habits of domestic animals. Principles of range 

management. Processing and marketing of farm produce. 

109 Introduction to Extension Work in Renewable Natural Resources
 

1st 	& 2nd semester 

2 credit hours
 

(1+1)
 

Learning objectives
 

At the completion of the course the student will be able to: 

a. 	Speak with authority and confidence to individuals and group about 

problems in resource conservation. 

b. 	Organize and run small group meetings at village level. 

c. 	Design and prepare an appropriate range of visual display material.
 

d. 	 Lay out simple demonstration areas and use them for instructional 

purposes.
 

Course Syllabus
 

Priniples of communication and motivation. Effective speaking - prepara

tion of miterial, approach and delivery. Matching material to audience - age, 

sex and size of group. Group activity - responding to questions. Use of 

telephone, conducting interviews, giving orders, organizing and chairing 

meetings. Preparation and use of visual teaching aids - diagramatic and 

graphical presentation. Design and preparation of simple disply material - wall

charts, posters, leaflets and booklets. Development and use of demonstration 

area. in the field. 
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110 	 Work Practice, Hand Tool Development, Efficiency. Maintenance
 

1st 	& 2nd semester
 

2 credit hours
 

(1+1)
 

Learning objectives
 

At the completion of the course the student will be able to: 

a. 	Use the appropriate procedure for each practical task, to optimize, work
 

effciency.
 

b. 	Ensure that practical tasks are carried out as safely as possible. 

c. 	Describe the basic features and mode of action of the range of hand
 

tools available in Nepal for resource conservation work. 

d. Select the appropriate tool for the task, use it in the correct manner 

and 	carry out necessary maintenance.
 

Course syllabus
 

Simple method study - correct and incorrect procedures in basic work tools. 

Correct and incorrect body positions in working situations, particularly lifting 

and carrying. Safe work practice, especially for potentially dangerous tasks. 

Causes of accidents and their prevention. Hand tools used in renewable natural 

resource conservation - their development, efficiency and maintenance. Designs 

and constructions of spades, picks, mattocks, rakes, slashes, machetes, fencing 

tools, crosscut saws,bandsaws, pruning saws, axes, files. Cqrrect ways of using 

these tools; carrying them and storage. Routine maintenance procedures, 

sharpening, setting and oiling. Reshafting and rehandling wooden handled tools. 

111 First AidHealth and Hygiene 	 2nd semester 

1 credit hour 

Learning objectives
 

At 	 the completion of the course the students will be able to: 

a. 	Describe the fundamental aspects of human anatomy and physiology.
 

b. 	Carry out correct first aid procedures in cases of illness or accident. 

c. 	Describe the basic principles to ensure the maintenance of good health
 

and hygiene in rural areas.
 

Course syllabus 

Basic human anatomy and physiology. First aid - current procedure in the 
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emergency treatment of casualties. Minor wounds, bites and stings, bleeding,
 

fractures and dislocations, burns, poisoning. Treatment of shock. Methods of
 

resuscitation. Use of common medicines for preventive and remedial measures.
 

Basic-hygiene in food preparation and disposal of waste. Principles of good
 

building construction, damp proofing, ventilation, fireplaces. 

Health of rural workers - need for balanced diet, rest periods, particular 

occupational health hazards. 

YEAR TWO
 

201 Field Ex erience Period 	 Whole of 3rd
 

semester
 

23 credit hours
 

Pairs of students to be allocated to specific villages, living and working
 

in the community under the immediate control of the Pradhan Panch with guidance 

from DFO or DCO and their staffs. One visit to be paid by a tutor from the 

Institute. The aims of the attachment will be: 

1. To emphasize the need to work with and through the local community in 

all development projects and that to achieve this, a knowledge of their 

total pattern of life is essential.
 

2. To learn from the community what their felt needs are to begin to 

identify some ways in which these might be met.
 

3. To assist the community in small development projects by physically
 

working with them in the establishment and maintenance of forest
 

nurseries, tree planting, erosion control, water supply schemes, etc. 

4. 	By undertaking a small, regular teaching commitment in the local school, 

to encourage the young to develop a nure positive attitude toward the 

conservation of resources. 

5. 	To consider the most appropriate extension technique that might be used
 

in the Panchayat and the ways in which cooperation can be fostered
 

between officials of different 11MC Departments. 

6. To develop powers of observation and analysis of the total natural 

resources of the panchayat and to identify likely trends in the use of 

these resources, e.g. further deforestation, soil erosion, etc. 
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4th semester

202 Evaluation of Field Experience period 


3 credit hours 

student the opportunity to
The objective of this unit is to give the 

evaluate the field experience period, just completed, and from discussion and 

derive maximum benefit from this 	experience.
analysis to 


4th semester
204 Soil and Water Conservation 

3 credit hours
 

(2+1)
 

Learning objectives
 

At the completion of the course the student will be 	 able to: 

and their interaction. a. 	 State the basic elements of climate and weather 


surpluses and deficits.
b. Describe the causes of water 

Measure and record the basic physical properties of 	soils in the field
 c. 


and laboratory. 

d. Outline the effect of different land use practices on soil and water
 

conservation.
 

Design and construct simple structures for the control of soil erosion
 e. 

in localized areas.
 

Course syllabus 
weather - temperature, rainfall,

Basic meteorology - elements of climate and 

of a simple weather recording station (see also 
pressure, humidity. Operation 


and extension). Introduction to hydrology - precipitation,
101) (Revision 

evapo-transpiration, water surpluses and deficits, soil moisture and its 

soils. Water catchment areas, run-off measurement. Other physical properties of 


and stream flow - basic concepts, relationship to physiography and vegetation, 

levels.estimation and measurement of stream flow and flood 

Causes of soil erosion - predisposing factors, types of erosion, wind, water 

- rill, gully, sheet.
 

Control of soil erosion, role of vegetative cover, shrubs and trees in
 

to

controlling erosion. Farming and silvicultural systems in relation soil
 

conservation.
 
and their construction engineering -Soil conservation 	 simple structures 

terraces, culverts, check dams, river training methods.
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205 Wildlife Conservation in Nepal 	 4th semester
 

2 credit hours 
(1+1)
 

Learning objectives 

At the completion of the course the student will be able to: 

a. 	 Recognize and name with accuracy the major species of wildlife in 

Nepal. 

b. 	Describe their habits and preferred habitats.
 

c. 	Carry out simple conservation practices where appropriate.
 

d. 	 State the main laws related to wildlife in Nepal and assist in their 

enforcement as necessary.
 

Course syllabus
 

general
Wildlife in Nepal - mammals, birds, reptiles and lower animals 

features, habits, and habitats. 

Populaton and distribution of wildlife by main geographical regions. 

Wildlife conservation practice - methods of survey, habitat protection and 

Wildlife reserves and Natural Parks of Nepal
development, breeding and control. 


- general survey and role of reserves to the nation.
 

The 	 law related to wildlife. 

206 Simple Accounts, Recording and Stocktaking 	 4th semester
 

2 (1+1) credit hours 

Learning objectives
 

At the completion of the course the student will be able to: 

a. 	 Prepare and keep a simple accounting system for a natural resources 

enterprise at local level. 

b. 	 Make correct payments as required to subordinant staff and contractors. 

c. 	Keep records of work done and plan future work programs.
 

d. 	Maintain accurate inventories of tools, equipment and consumable stock, 

updated as necessary. 

Course syllabus 

Principles of keeping accounts. Working to a budget, accounting sections, 

simple operational costing. Payment of accounts, invoicing, preparation of 
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simple ledger. Payment of wages, other payments to employees and contractors. 

Forest recording - flow of materials in and out, operational recording by 

compartments. Records of work done and forecasts of future work. 

Stock-taking - tool and equipment stores, nurseries. Methods of stock 

control, recording and updating. 

207 Timber Utilization and Intermediate Technology 	 4th semester 

2 cedit hours 
(1+1)
 

Learning objectives
 

At the completion of the course the student will be able to: 

a. 	Describe the main features of hardwood and softwood timber, and the
 

important properties of the commercial timber of Nepal. 

b. Identify with accuracy hand samples of the main commercial timbers.
 

c. Select appropriate wood for different end-uses and carry out simple 

seasoning and preservation practice.
 

d. 	Outline methods of conversion of round timber in sawmills. 

e. 	 Operate simple wood conversion equipment. 

Course syllabus
 

Wood as a material - advantages and disadvantages. 

Wood structure - gross features, and major structural features of hardwoods 

and softwods*. Moisture content and density, strength properities. Use as 

fuel-energy values. Wood destorying agencies and natural durability.
 

of wood into sawn timber andPreservative treatment and seasoning. Conversion 

other products. Main uses for wood. Simple sawmill types, appropriate methods 

of preservation and seasoning for Nepalese conditions. 

* Identification of land samples of main commercial timbers 	in Nepal. 

208 Basic Forest Protection 	 4th semester 

3 credit hours 

(2+1) 

Leatning objectives 

At the completion of the course the student will be able to: 

a. 	Recognize damage to trees and conservation plants by insects, fungi,
 

man, mammals, and other agencies.
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b. Describe the mode of action and life cycle of the important biotic 

agents.
 

aware
c. 	Take appropriate remedial and control action where possible and be 


oT 	 situations where additional help should be sought. 

d. 	Carry out basic fire protection measures in forest areas and in cases of
 

fire apply appropriate techniques of fire control if possible.
 

Course syllabus
 

Abiotic factors causing damage to trees and plants - soil conditions, 

temperature effects - frost and sun scorch, precipitation, storms, and wind 

effects.
 

Biotic factors - bacteria, fungi, harmful plants, insects, birds and 

of 	importance in Nepal in
mammals. Detailed study of major biotic agentu 


nurseries and forest areas. 

Control measures - silvicultural, physical and mechanical control, 

Damage by man and domestic animals and methodsbiological and chemical control. 

of reducing and avoiding such damage. 

Forest fire - predisposing of burnt-over areas. Controlled burning and 

beneficial effects of fire. 

4th 	semester
209 Techniques of Supervision 


3 credit hours
 

Learning objectives 

At the completion of the course the student will be able to: 

a. 	 Describe the role of the supervisor at different levels in the 

organization. 

b. 	 Control work programs, and delegate tasks as necessary. 

Resolve everyday problems in labor relations.c. 
instruction
d. 	Select subordinate staff, and contract labor, and give basic 


in working techniques.
 

Course syllabus 

Responsbilitles of the supervisor, basic elements of supervision 

maintenance of efficiency in the organization and the workers. Controlling the 

work delegation of responsibilty. Qualities of a good supervisor. Basic human 

Art 	 of givingrelations - understanding people, their behavior and motIvation. 
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orders, maintenance of discipline, causes of misunderstanding, handling 

grievances. Incentives to work - financial and other. Selection and 

training of subordinate staff - training methods and evaluation of suceesss. 

Organization of contract labor. 

210 Individual Project Work 	 4th semester
 

3 credit hours
 

(0+3)
 

This unit gives the student the opportunity to carry out, under guidance, a 

limited piece of original investigation on a subject of his own choice. The 

project must he such that it can reasonably be completed in the limited time 

available. It should normally consist of the basic elements of observation, 

recording, analysis, presentation of results and conclusions drawn. It will 

usually be in written fornmt. 



IN COUNTRY STAFF REQUIREMENTS FOR TRAINING IN RENEWABLE NATURAL RESOURCES 

RIBHUVAN UNIVFRSITY. 
Nepali Staff 

Titlel/ 1979 ' 1980 ' 1981 ' 1982 1983 1984 

i. Dean 
ii. Diploma lecturers
 

a. Silviculturist (R) 
b. Sivilculturist
 

c. Utilization
 

d. Economist 
e. SW Engineer
 
f. Wildlife 

g. Engineer
 

h. Ecologist
 
i. Hydrologist
 

j. Soil Scientist 
k. Range Management 
1. Agronomist C__
 

iii. Certificate lecturers, Pokhara 
a. Maths, Accounts, Records and Survey
 
b. Biology, Wildlife, Protection, etc.
 

C. 

d. RNR Management 
e. Siv-culturist 
f. Soil and Water Engineer 
g. Utilization and Forest Products (& Survey)
 
h. English/Nepali
 

i. Law and Administration 
j. Rural Sociology, Village Systems and Agriculture 
k. Vork Study Practice & Supervision 

1. Silviculturist (Agro-forestry systems)
 

See also Annex 2, Appendix 4
 



IN COUNTRY STAFF REQUIREMENTS FOR TRAINING IN RENEWARLE NATURAL RESOURCES 

TRIRHUVAN UNIVERSITY. 
1/


B. Expatriates
 

Titlel/ 1979 1980 1981 1982 ' 1983 ' 1984 

Coordinator 

Curriculum Asst.
 

Silviculturist
 

Economist (soil conservation & forestry) 

Soil & hydraulics engineer
 

Soil scientist
 

I/ Terms of reference for expatriates must await definition of gaps in teaching ability in the university. The aim is to 

provide Nepali staff as soon as possible. A wide variety of abilities in expatriates is possible, and although the period for 

each expatriate is shown as being continuous, the period could be shorter, and the personnel changed as required. 
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Recommended Overseas Training - Existing University Staff at Hetauda
 

Title Details Period
 

Dean 1 month USA, I month UK. Suggest Michigan I month
 
State and SESIG Universities (USA). (USA)
 
Universities covering forestry, Silsoe (for SWC) I month
 
and Newton Rigg. Also visit to Forestry Commission (UK)
 

Lecturer Wolverhampton trainer's course 6 months
 
(Botany) plus 3 months at university doing forest botany (UK)
 

Lecturer Wolverhampton trainer's course plus 6 months
 
(Botany) 3 months attached to Silsoe. (I.K)
 

Note
 

The desire for serving staff to obtain an extra degree is understibdable, but 
it is understood that most of the permanent: staff at lietauda already possess an 
MS or equivalent. The above recommnendations assume that two lecturers can be 
spared every year, these two being the first. Subsequent years programs should 

bc worked out on the basis of staff availability and requirements. 

If the university authorities wish to enter staff for further degrees overseas, 

great care will be necessary to ensure that teaching capability is not impaired. 

Although movement of staff between campuses is normal, the absence of staff 
overseas for long periods will make the scheduling of teaching staff for the new 
courses very difficult. 
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Recommended Overseas Training - New Graduates for Diploma Teaching 

Title Details Period 

Forest Engineering 
(Graduate Engineer 

MS (Forest Engineering) Oregon State 
University 

2-3 years 
(1980?) 

required) 

Forest Botany 
(Botany or Science 

M.Sc. or attachment 
Forest Botany (xford 

with no degree, 
or other U.K. 

in 2 years 
(1980?) 

graduate) University) 

Forest Hydrology 
(Agriculture or 

MS (Forest hydrology) Georgia 2-3 years 
(1980?) 

Science graduate) 

Forest Soils MS (Forest soils) N.C. State 2-3 years 

(Agriculture or University (1980?) 

Science graduate) 

Range Management 
(Agriculture or Botany 

MS (Range X-inagement) 
University 

Colorado State 2 ye,rs 
(1980?) 

graduate) 

Agronomy and Land Use 
(Agriculture) 

!IS (Agricultural Education) 
Tuskegee University 

2 years 
(1980?) 

Notes:
 

These scholarships are intended for young persons holding a first B.Sc.
 

( iploma) only. If actve-dty staff of the university are young and wish to apply 

it is very strongly advised that they be considered with appliicantn resulting 

from country-wide advertisement. Entry requirement,; are high, and only entrants 

who are likely to complete their courses within the time stipulated should be 

accepted, as it Is extremely Important that they r;hould he hack in ttaI- to start 

the new .ourses, especially the Diploma Cour,;e In 1981/82. 

All these people will require specialzed training in teailln methodg; it IR 

anticipated that special in-country Lourse.5 will ahileve thls. 
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- Active Duty Officers in the Ministry of ForestsforRecommended Overseas Training 


Recruitment~to - rIbhuvan University 

~jJ~tDetails Period 3.' 

I/  
A.- .Sc. (Oxford or Bangor) plus 12 + 3 months
Silviculture, Planning, 

Biometrics, Genetics, Oxford Forest Research Course (Oct. 1980)
 
Forest Research (1981 June-Oct.)
 
Upper 2nd class degree B. Attachment at Oxford plus Forest 6 + 3 months
 

Research Course (Jan-Oct. 1981)
 

Management of Forests; A. H.Sc./HS in Silviculture and 2 years
 
Natural Forest Silvi- Management e.g. Oxford/Aberdeen/USA (1980?)
 
culture; Arboriculture B. 4 months attachment Aberdeen; 8 months
 
Upper 2nd class degree 2 months Dehra Dun; 2 months USA (1979-80?)
 

Harvesting and Forest A. H.Sc. UK (High Wycombe or Now 2 years
 
Utilization Zealand) (1980?)
 
Upper 2nd class degree B. Visits UK/N. Zealand/Australia 8 months
 

Economics, Business AO MBA (USA) plus Oxford Management 2 years
 
Management, Finance Course (1980 or 1982) or M.Sc. (1980?)
 

(Bradford) +
 
B. Attachmert to suitable institute 4 months
 
USA or UK (1980?) 

Applied SWC Engineering A. MS/M.Sc. USA or UK (2-3 years) 
Irrigation and Drainage (1980?) 
Upper 2nd class degree 8. Visits to UK and India 4 months 

(1979-80?)
 

Wildlife Biology, A. H.Sc. at EdInburgh, USA or 2 years
 
Zookogy, Entomology, New Zealand (1980?)
 
Ecology, Management &
 
Research B. Visits to UK, USA, Now Zealand, 6 months
 
Upper 2nd class degree East Africa (1980?)
 

. 3t active-duty officers in the Ministry of Forests, like the active-duty 
lecturers in the Institute of Forestry, Metauda, already hold two qualifications; 
a B.c. and a Diploma from Dehra Dun, India. They are also experienced. Two 
possible programs for frurther training are given above; (a) If possible, given 

suitable entry qualifications and acceptance for an overseas university, (b)
 
recmmended by the mission to give a suitable background to enable effective
 
courses to be run. Inboth cases, in-country courses in training methods are 
exiected to be run before courses start. 

2/ The starting date demanded by HHW(K) for Diploma courses is extremely tight 
7f staff are to be recruited and sent overseas in time to commence teaching In 
1981-82. For this reason, an urgent task for the Dean and expatriate training 
resistant vill be to examine the programs arranged for each of the six above 
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and make requests for expatriate assistance, should they not return in time.
 

3/ It is understood that several wildlife biologists with MS degrees exist in
 

the National Park and Wildlife office. One could well be spared to run courses
 

at the University; if so this place could well be filled by a person studuing
 

Sociology or Developmental Studies.
 

Recommended Training - Active-Duty Officers/Lecturers for Certificate Course
 

at Pokhara
 

is expected for eight officers.As indicated in Chapter 4, further training 

as soon as possible on the nine-month course for
Four officcr' should be sent 

officers run by FAO in the Philippines. One or two places per year
training 

might be attainable by Nepal.
 

(a) 1980 - 1 and 1961 - 2 
wnths-2 nfficers @ 9 months each 36 

(b) 1980 - I and 1981 - 2 
-2 off icerl; to UK/USA on 
attath,nt (a 6 months each 24 months 

are the same as thse referred to in Appendix 4 - 1 for the
These attachments 

lecturers from letauda.
 



IN COUNTRY STAFF REQUIREMENTS FOR TRAINING IN RENEWABLE NATURAL RESOURCES 

TRIBRUVAN UNIVERSITY. 1979-80 ' 1980-1 ' 1981-2 ' 1982-3 ' 1983-4 1984-5 
A. Nepali Staff:
 

Dean Overseas
 
5 MS students to U.S.
 
I M.Sc. student to U.K.
 
Officers for overseas training I"

a. Silvic to U.K.
 
b. Silvic to USA, UK, India
 
c. Utilization UK, Australia, N. Zealand
 
d. Economics USA and UK
 
e. Soil & water India, USA and UK
 
f. Wildlife NZ, USA, UK, E. Africa
 
Overseas training for existing lecturers
 

(2 at a time) Sei Appendix 4-4
 
o
Officers for FAO Phillippiaes Course 


B. Course Development:
 
New style certificate at Hetauda starts
 
New certificate at Pokhara start
 
Diploma course starts (science)
 

2 /
 Diploma course 2nd year in RNR starts
 

C. Buildings: 
Amendments & improvements Hetauda 
Building Diploma Institute, Pokhara Design & Construction Occupation 
Build Certificate buildings, Pokhara Design & Construction Occupation 

l/ 7he actual length of time which these officers will be required to spend overseas depends on the types of training that can
 
be arrdned. Of course, if they can obtain entry for MSIM.Sc. study this is highly desirable. However some may not be able to
 
do so, and the prescribed courses of study have been drawn up specifically to enable them to teach the subject effectively.
 

2/ By this time most of the Nepali officers should have returned from overseas.
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INSTITUTE OF RENEWABLE NATURAL RESOURCES: 

EXPECTED STUDEN NUMBERS 

1979-80 1980-1 1981-2 1982-3 1983-4 1984-5 

CERTIFICATE COURSES 

a. HETAUDA 

Ist Year 
2nd Year 

Sub-Total 

133 
98 
231 

150 
133 
283 

125 
135 
260 

110 
100 
210 

110 
100 
210 

110 
100 
210 

b. POKHARA 

Ist Year 
2nd Year 

Sub-Total 

-
-

-

-
-

-

40 
-

40 

75 
35 

110 

110 
70 

180 

110 
100 
210 

Total 
Total 

Ist Year 
2nd Year 

133 
98 

150 
133 

165 
135 

185 
135 

220 
170 

220 
200 

Grand Total 231 283 300 320 390 420 

DIPLOMA COURSE 

Ist Year (Prep) 
1st Year (Science) 
2nd Year 

3rd Year (SWC) 

3rd Year (For) 

4th Year (Hons) 

Total Diploma 

-
-
-

-
-
-

0 

-
-
-

-
-
-

0 

10 
30 
-

-
-
-

40 

10 
30 
35 

75 

10 
30 
35 

17 

17 
-

109 

10 
30 
35 

17 

17 
7 

116 
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ESTIMATED TRAINING COSTS
 

(For Nepali Staff Overseas)
 

These costs ire based on the shorter of the two periods metioned in Appendix 4-3.
 

Costs are calculated as follows: 

Otie academic year's course $ 

Tut ion 5,000 

Stipend at $450/month 5,400 

Medical and contigencies 1,480 

tBo 's 180 
12,060
 

Air fares, per course (not including family) 2,500
 

Total for a two-year course $26,620
 

Say $27,000
 

Short-term attachments (one month)
 

Per diem at $50 1,500
 

Local travel 100
 
1,600 

Air fare, per visit 2,500 
$4,100 
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(From Appendix 4-1) 

Dean 2 months 3,200 + 2,500 

$ 

5,700 

2 Hetaud& lecturers (2 x 6 months per year) 
6,030 + 2,500 each for 3 years 

51,000 

(From Appendix 4-2) (young graduates) 

6 MS degrees @ 2 1/2 years each = $32,650 each 196,000 

(From Appendix 4-3 serving officers) 

6 attachments. Say 60 months @ $1,600 = 96,000 

6 air fares @ 2,500 + 15,000 

111,000 

(From Appendix 4-4 - Certificate lecturer, Pokhara) 

2 fletauda lecturers (2 x 6 months/year) for 2 years 34,000 

4 lecturers to FAO course, Philippines 

9 months 9 1,600 = 14,400 

Air fare = 11000 
15,400 61,600 

459,300 

Say $460,000 



OVERSEAS TRAINING COSTS AND STIPEND/SCHORLARSIIIPS FOR
 

CERTIFICATE COURSE
 

Foreign Exchange Overseas Training ($ 0004) TOTAL 1979-80 1980-1 1981-2 1982-3 1983-4 1984-5 

Dean 5.7 5.7 - - - - -

Hetauda Lecturers 51.0 - 17 17 17 - -

Young graduates 196.3 - 87.4 72.6 36.3 - -

Serving officers III - 63 48 - - -

Pokhara certificate staff 34 - 17 17 - - -

FAO training course 61.6 - 30.8 30.8 - - -

459.6 5.7 215.2 185.4 53.3 
100% Estimate: $460,000 

IN-COUNTRY STIPENDS & 
SCHOLARSHIPS NR 000' 

Total no. of students 
No. of 'scholars' (50%), 

231 
116 

283 
142 

300 
150 

320 
160 

360 
195 

420 
210 

Stipends '3 NR 14 4 0/yr 332 408 432 461 562 605 
Schorlarships 0 NR 960/yr 112 137 144 307 375 403 

Totals (NR 000') 4278 444 545 576 768 937 1008 
= 4.3 million 
Totals ($ 000') 356.5 37 45.4 48 64 78.1 84 
= $356,500 
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EXPATRIATE STAFF REQUIREMeNTS AND COSTS, IRNR 

Foreign 
Exchange 
Component Description 1979-80 1980-1 1981-2 1982-3 1983-4 1984-5 

MAN MONTHlS 

Coordinator 6 12 6 
Curriculum Asst. 12 12 
Silvictlturist 6 12 6 
Economist 6 12 6 
Hydr. Engineer 12 12 
Soils Specialist 12 12 

Total long term 6 36 66 36 

Consultancies @ 10 10 10 10 10 
2 months each 

Total expatriate 
(man months) 6 46 76 46 10 10 

ESTIATED 	 COSTS, $ 000 '1/ 
100% 	 Long term (total
 

$720,000) 30 180 330 180
 

Consul tants
 
(Total $250,000) - 50 50 50 50 50
 

Totals ($97),000) 30 230 380 230 50 50
 

I/ Consultancies estimated at $5000/month, inclusive of air travel and
 
subsistence.
 

Long term expatriates estimated at $60,000/year, inclusive of travel,
 
housing, leave, and family costs.
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Building Requirements IRNR, Tribhuvan University (POKHARA)
 

Building space required (assuming that basic sciences would not be included) (for
 
35-40 students/class)
 

Number Type of Room 	 Space/room Total room
 

4 Lecture rooms 	 56 m2 216 m2 
2120 m1 	 Lecture room with tables 120 m2 

2 	 256 m	 56 m1 Lecture room with tables 

1 Wet laboratory (wet benches) 100 m2 100 m2 

1 Storeroom adjacent to wet laboratory 20 m2 20 m2 

1 Dry laboratory - tables - 2 wash stations 100 m2 100 m2 

1 lerbarium/storeroom adjacent to the dry 2 2
laboratory 	 35 m 35 m

I Seminar/committee room 24 m2 24 m2
 

I Auditorium 221 m2 221 m2
 

I 	 Library - including studyroom and book
 
2 


storage room with checkout desk 200 m 200 m2 

1 General equipment storeroom 56 m2 56 m2 

mffice - Dean 	 20 m2 20 2 

2 	 2
2 Administrative offices 	 30 m 60 m

2

1 Printing and duplicating room 15 m 15 m2 

1 Garage/maintenance area with small 
2 	 270 m 70 m

8 Offices for lecturers (2/room) 20 m2 160 2
storeroom 

m
1 Chemistry laboratory and store 120 m2 120 m2 

1593 m4 

Say 1600 m2
 

Certificate course (100 students/class)
 

2 	 284 	 168 m2 	 Lecture rooms m
2 	 256 m	 216 m4 	 Lecture rooms 

2 	 250 m	 50 mI Committee room 

I Auditorium 450 m2 450 m2 

2 	 2 
I Wet Lab. (Wet Benches) 100 m 100 m

1 Storeroom adjacent to the wet laboratory 20 m2 20 m2 

2 
I Dry lab. (tables - 2 wash stations) 100 ri2 100 m

2 	 2
1 Storeroom adjacent to the dry lah. 20 m 20 	 m

m12 Offices for lecturers (2/room) 	 20 m 2 240 2 

2 	 Equipment Storerooms 30 m 2 60 m2 

Plus covered work area and workshop area; 
concrete floor, CI roof on wood or other 

100 msupports 100 m 2 2 

1532 mL 

Say 1550 mL 

23150 mGRAND TOTAL 


Add 25% for corridors, toilets, etc. 3950 m2 
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PHYSICAL FACILITIES REQUIRED FOR IRNR
 

(HETAUDA AND POKHARA)
 

Foreign 
Exchange 
Component 

No. of 
Units 

Area 
m 

Rate 
NR 000' 

Cost 
NR 000' 

HETAUDA 

50% 

Auditorium 
Hostels for 100 students 
Senior staff housing 
Bachelor single rooms 

1 
1 

10 
10 

450 
1000 

-
-

1.5 
1.5 

88 
2 

675 
1500 

880 
20 

Total Hetauda 3075 

POKIIARA 

40% 

A. Site development 
Water supply 
Electricity 
Roads, km 

Nursery, Sports, Amenity 

-

-
2.1 
-

-
-
-
-

50 
340 
50 
10 

50 
340 
105 
10 

Sub total, site development 505 

50% 

B. Staff quarters 
Senior sta-f housing 
Junior stiff housing 
Bachelor single rooms 

38 
11 
10 

-
-
-

88 
20 

2 

3344 
220 

20 

Sub total, staff housing 3584 

C. Teaching and student 
accommodat ion 

50% Teaching building 
Hostels for 330 @ in 

-
330 

3950 
3300 

1.5 
1.5 

5925 
4950 

_Sub total, teaching and students 10875 
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SU1MARY OF SITE DEVELOPMENT AND BUILDING COSTS IRNR
 

Foreign 
Exchange 
Component 

50% Hletauda buildings 

Total 

3075 

1980-1 

NR 

1500 

1981-2 1982-3 

'000 

1575 -

1983-4 

-

1984-5 

-

40% Pokhara site development 505 505 - -

50% Pokhara staff 3584 1000 2000 584 

50% Pokhara teach/students 10875 2000 5000 3875 

Add 8% for soil 
supervision etc. 
cost only 

test 
to building 

50% 1406 360 686 360 

Total (NR 000') 1944 5365 9261 4819 

Total ($ 000') 1620.5 447.1 771.8 401.6 

Estimated at $1.62 million 
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EQUIPMENT LIST 

Note: Prices quoted inpounds sterling. For $ U.S. divide by 2 

Certificate Course Equipment Requirements (110 students: 5 groups of 24) 

Unit Total 
No. Cost Cost 

Met. Equipment Required (f) (f) 
Rainguage 5 20 100 
Wet/dry bulb 5 5 25 
Sling psychrometer 5 15 75 
Mtax-min therometer 5 5 25 
Anemometer 1 100 100 325 

Field Equipment 
Mattocks, spades, rakes 25 ea 500 
Knapsack sprayers 5 35 175 
Fence strainers 10 23 230 
Crowbars 25 3 75 
MelI s 25 7 175 
Pliers 25 4 100 
Nursery equipment - - 600 

Refrigerator 10 ft. 3 1 130 130 
Secateurs 10 8 80 
Long handled pruners 5 15 75 
Machetes 25 4 100 
Slasher s 25 8 200 
Ladders 5 40 200 
Cross cut saws 15 5 75 
Bowsaws 15 10 150 
Wedges felling 30 2 60 
Axes 3-4 lb. 15 6 90 
Files flat 30 2 60 
Saw sets 15 2 30 
Clamps for saws 1 5 5 
Chainsaws (homelite) 4 150 600 
(and spares) - - -

First aid eqpt. 25 5 125 3765 

Glassware 
Miscellaneous 600 
(Replacement 1/3 in 4 years) 300 900 

Botanical 
Craft knives 25 1 25 
Lenses 25 0.50 13 38 
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Survey No. Rate Total 

Tapes 20 and 3 m 

Diameter tapes 2 m 
Metric chains 
Prismatic compass 
Opitcal squares 
Ranging rods 
Clinometer, Suunto 
Tally counters 
Chain relascopes 
Abney level (India) 
lectare grids 
Dumpy levels 
Drawing boards and T squares 
Drawing instruments and scales 

30 
30 
25 
25 
10 
60 
25 
25 
25 
25 
50 

2 
25 
25 

13.5 
1 

25 
30 

5 
5 

25 
5 
0.5 

10 
1.25 

540 
10 
20 

405 
30 

625 
750 

50 
300 
625 
125 

13 
250 

63 
1080 

250 
500 5066 

Soil Equipment 

Oven 
Balance torsion 1200 g 
Balance beam (12.5 kg) 
Soil tensiometer 
Volumetric samplers 
Soil augers tubs 

1 
1 
2 
3 
5 
5 

500 
525 

15 
25 
10 
20 

500 
525 

30 
75 
50 

100 1280 

Visual Aids Equipment 

Camera 35 mm SLR & lenses 
Projector 35 mm Slide 
o11P 
Thermo fax 

1 
1 
2 
1 

450 
250 
150 
250 

450 
250 
300 
250 1250 

Hiscellaneous 

Offset litho printer (small) 
Photocopier 
Planning charts, magnetic 
tiaintenance equipment for campus 
Basic carpentry kit 

1 
1 
I set 

1 

2900 
1500 

75 
0 

300 

2900 
1500 
75 

2000 
300 6775 

t 19399 

.19,399 + 50% carriage etc. @ 1-NR 24 a NR 700,000 

Estimated at $58,350 
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DIPLOMA COURSE: EQUIPTNT REQUIRED 

Unit Total
 
No. Coqt Cost 

Description Required 0_. 

Meteoro1ogv 

Completv W'.ither Station including: 

Mt', hanti , (h,irt Ilydro-Thermograph 1 100 100 

Ev iporit iimn PI 1 5 5 

S~t~lhdrd !t.i i ;it,.L 1 20 20 

Insulat in In'.trunent 1 250 250 

1a rir t:r tr 150 150 

Ant , t , r 1 100 100 

ALv;;r)ric, incuding Stands/Papers, etc* - - 75 

.Simple Weather N-a imr,,vn.t Equipment 

ttx-mnrhtr t 1flrom' 12 5 60 

S1 ling I'.y hro)et tr 12 10 120 

12 20 240R.iIn (.Ig, 

1vdr, 1ogv 

Water Level Recordi with MKchnical 

(Amrt l)rtv,, for Ilydr. ;t44tionn 3 600 1800 

U.,t,,r V,. lj v int rt,.ui 12 30 360 

.;,,! I t .'t : v , 1 r., 12 10 120 

1 .s'. it Waiter Sarqplr Iittlag 200 0.5 100 
2yr() 
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Unit Total 
No. Cost Cost 

Description Required (I) (.) 

Hydrology and Soils - Wet Laboratory 

Drying Oven, Forced Draft, Large 1 - 440 

pH Meters 3 170 510 

Colorimeters 3 70 210 

Volumetric Cylinder and lIvdrometer 
for Soil Texture - 1 litre 12 12 144 

Tinber s 12 10 120 

Cans with Lids for Bulk Density, Soil 
ti) isture and Porosity 200 0.5 100 

C(assware and Accessories , Chemicals - 300 

Still - For Production of Distilled 
Wat, r 1 - 120 

Tri-'le Beam lialances 5 90 450 

Top Loadin T alance (1 cg) 5 500 2500 
4894 

Soils Field Equipment 

Soil Samplers with Tub and Auger 12 19 228 

BuL ket Auger;,r 12 20 240 

VolurIttr1 Sam;p lers 12 10 120 

PloruiI. Cup Tini'ometers 24 30 720 

Sil C( lmr Woki 12 20 240 
1548 
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Unit Total 

No. Cost Cost 
Required
Description 


Year 1 

General, Systematic Botany, Plant
 

Physiology Item
 

Type)Microscope (Students, Mirror 
4 110 2750

lOx Eye Piece; x, lOx 40x objectives 25 

2 100 200
Resin Colamn Deionisers 

1501 -Ovel 

Glassware: Petri-Dishes, Beakers,
 

Measuring Cylinders, Slides, Coverslips - - 300
 

RIazor Blades, Needles, Scissors, Tweezers 
etc.

Brushes, 

- 150 
Chemical ;, Sta ins, etc. 

- 50 
Prepared deomstration Slides 

Visual Aids - Simple Wall Charts, 
- 100-etc.Botanical Mdels, 

viz.Plant Physiology Equipment. 

Transpiration;
Photosynthesis; Osmosis; 


Hormones; Tropisms; Germination
Plant - 300 
(detailed advice required) 

4 360 1440 
Balances - Top Braking, Capacity 350g 

& 4th year students;Mis croscopes - Staff 
inbuilt light source & with microprojector 

2 425 850 
attac hment 

2 50251and Lenses - (lOx) 
6390
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Unit Total 
No. Co st Cost 

Description Required (G) (_) 

Year 2
 

Statistics 

Calculators - Simple 4 Function 25 6 150 

Calculators - Statistical (For 
Staff/4th year students) 3 - 250 

400 

Surveying, Mapping and Draftsmanship 

Metric Chains 5 25 125 

Compass - Prismatic 5 32 160 

Compass - 'Suunto' 10 25 250 

Clinometer - 'Suunto' 10 25 250 

Levels, Staffs & Ranging Rods (24) 2 575 1150 

Hectare Grids 30 1.5 45 

Drawing Board 60 10 600 

Drawing, Instrument Sets 24 10 240 

Field Books (included under stationery) - - 
2820
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Unit Total 
No. Cost Cost 

Description Required (i) 

Year 3 (40 Students to 3 Groups) 

A. Mensuration 1 

Tapes - 30 m Vibreglass 15 15 225 

Tapes - 2 m Diameter 15 1 15 

Tapes - 1 m Diameter 15 0.75 12 

Hysometer - 'Suunto' Direct Read 15 25 375 

Abney Levels 10 40 400 

Steel Calipers - Im 10 15 150 

Bark Gauges - Swedish 15 10 150 

Clipboards 15 3 45 

Relascope (Deomstration) 1 25 25 

Tally Counter 10 5 50 

Scribes 10 1.5 15 

Relascope (Simple Chain) 15 2 30 

Relascope (Wedge Prism) 4 10 40 

Plastic Tape (For Flagging) - - 50 
1582 

B. Silviculture 

Refrigerator 1 130 

Seed Germination Cabinet 1 - 250 

Freezer (small) 1 - 100 

Knapsack Sprayers and Chemicals 6 30 180 

Spring Balance (simple) 1 - 15 

Nursery (For Demonstration Purposes) - " -

1 - 200Classhouse 
 875
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No. 
Requirc6 

Miscellaneous
 

Basic workshop - for repair and
 
maintenance of hand tools and
 
equipment. to include carpentry 
tools, band saw, drill press, rip
 
saw, jointer-shaper 


Basic Vehicles Maintenance
 
Equipment 


Grounds & Building Maintenance
 
Equipment (under certificate
 
course)
 
Storeroom with basic forest hand I.ools 

.639,971 + 50% for carriage/duty etc 


at I + NR 24 + 1,439,000 

estimated at $119,920 --- > $120,000 

Unit Total
 
Cost Cost
 

06)
 

6100
 

2000 

1000
 
9100
 

39,980
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SUMIARY OF FURNITURE, EQUIPMENT & VEHICLES REQUIRED, IRNR
 

Foreign 
Exchange 
Componen Total 1980-1 1981-2 1982-3 1983-4 1984-5 

IIETAUDA 

% 

40% 
Furniture (hostels) 

Furniture (teaching) 

34 

20 

-
-

34 

20 

-

-

-

-

-

-

95% Equipment 350 100 200 50 

90% Trucks, 7T 
(2) @ 190,000 

380 190 190 -

Total, letauda 784 290 444 50 

POK1 RA NR'OOC 

40% 
0% 

Furniture 
Furniture 

(teaching) 
(hostels) 

296 
50 

-
-

196 
50 

100 
-

96% Equipment (Cert.) 
(Dip.) 

7 u 
1439 

-
-

400 
1000 

300 
439 

90% 

Trucks 7t (2) 

Cars at 100 (1) 

4WD vehicles @ 
250 (2) 

M/cycles 125 cc 
16 (2) 

Minitractors @ 
8 (2) 

@ 

380 
100 

500 

32 

16 

190 
100 

-

-

-

190 
-

500 

32 

16 

-
-

-

-

-

- -

Total Pokhara 
Total IRNR (NR '000) 

3513 
4297 

290 
580 

2384 
2828 

839 
889 

($ '000) 358.1 48.3 235.7 74.1 
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Recurrent Costs and Maintenance
 

Foreign 
Exchange 
Component 

- Total 
(Project) 80/81 81/82 82/83 83/84 84/85 

0 Maintenance of buildings 
Water & electricity 800 50 150 300 300 

01% Stationery, telephone 
Teaching materials 400 10 40 80 120 150 

Total maintenance/ 
year ...... 12000 10 90 230 420 450 

75% Vehicles '000 km. Trucks (kin) 
per year 4WD (kin) 

Car (km) 
m/c (kin) 

52000 
25000 
15000 
9000 

3/-Trucks 
Costs) 4/-WD 
per ) 2/-Car 
km ) 1/-m/c 
Total, vehicles/year • • . 

160 
100 
30 
9 

299 

160 
100 
30 
9 

299 

160 
100 
30 
9 

299 

160 
100 
30 
9 

299 

160 
100 
30 
9 

299 

Total, vehicles/ 
project . . . 1495 

TOTAL RECURRENT 
(NR '000) . . . 2695 

$ 224.6 
309 

25.8 
389 
32.4 

529 
44.1 

719 
59.9 

749 
62.4 

- NR 2.695 million 

Estimated at: $224,600 
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Notes on Selection of Campus Sites at Pokhara
 

1. 	A visit-was made on 9-10 May 1979 by two members of the joint USAID/ODM forestry 

training mission (Dr. A. Henry and D.I. Wallace) with Mr. M. Haque (Dean of 

Forestry at Tribhuvan University, Hetauda). During the visit, the group was 

accompanied by Mr. L.R. Shakya (D.F.O.),whose local knowlege was most 

valuable. 

2. 	The purpose of the visit was to look at possible sites for the location of the
 

proposed new Forestry Diploma/Certificate Course Campus and select the most
 

appropriate one.
 

3. 	During the visit the group also discussed possibilities with:
 

Mr. R. Singh - Zonal Commissioner
 
Mr. S.M. Sriwastav - Chief District Officer
 
Mr. P.B. Chhetri - Town Planning Dev. Officer
 

Mr. G. John - Asst. Dean, Tribhuvan University, Pokhara
 

4. 	Nine possible sites were looked at. Details of the one recommended are given
 

below (paras 5 and 6) followed by comments on those rejected (para 7).
 

5. 	DUNGESANGU SITE. This is the site recommended for consideration bv all threp 

members of the visiting group. It lies approximtely 5 km by road SE of 

Pokhira town. Access by tarred road is available as far as the small village 

of Renbassar. From there, for approximately I km, there is a metalled road to 

the Leper Hospital and after that a level track easily negotiable by Jeep. 
The 	site was estimated to extend to approximately 12 acres of firm level land
 

adjoining a aooded hill, all belonging to the Forest Department. It was said 

further ground to the north could be purchased if required. Apart from a 

small primary school on top of the hill there are no existing buildings. Land 

south of the hill borders the river SETI gorge and Would be unsuitable
to the 

for building on due to erosion by the river. It could however, be useful for
 

nursery site, trial plots, etc. Services are available nearby. An exiting
 

II.T. electricity line runs near the area and, subject to installation of a 
transformer, could supply power to the campus. The existing town generated 
supply is expected to be linked to a national "grid" system in about 2 years. 

For water a 3" main is to be installed into the area immediately north of the 

site appears suitable and should certainly be further investigated to 
establish outline plans and costs. 

6. 	 Informition on water and electricity services was obtained from the local 

offices; of the!;e utilities . The proposed location,; were also discussed 
briefly with the Zonal Commslsioner and Chief District Commissioner both of 

whom favoured the KtAI RINITAR area from a zonal planning view. They felt it 

was desirable to spread developments elsewhere within the region but accepted 

that the mission would have to recommend what it coni ldered bent in its view. 
The Khatrenitar !Ate could 1Y)wever be used by the Forestry Institute as an 
experimental area for afforestation and species trials. 



87
 

7. The other sites seen and rejected were:
 

a. MALE PATAN area to west of town - rejected as being intensively farmed 

with frequent houses and in several ownerships. 

b. LAMACHIAUR area to N.W. of town - rejected for same reasons. 

c. 	BIIALAN area to north of town - rejected because of lack of access. The 

area lies across a major river gorge which would be difficult and 
extremely costly to bridge. 

d. 	 PRITVI NARAYAN CAMPUS - although there is some land adjoining the 
existing campus this is already allocated for extension of other 
University departments. Some land closer to the river SETI is much too 

unstable for any building development. There is,therefore,no site 
available here. 

e. 	PHULWARI GAON - this lies across the river to the east of the present 
campus; again the land near the river is fissured and unstable. Land 
furt),er back from the river is privately owned and would involve problems 

of purchase and resettlement of existing people who farm part of the area. 

Bridging the river would be extremely expensive other than by suspension 
foot bridge and there would also be problems with a public road through 

the 	area. Because of all those complexities, the area was rejected.
 

f. 	RANGHAT - a bare land site lying either side of the very deep and narrow 

river SETI gorge immediately east of the town. The area nearest the town 

has been enclosed by stone wall and fence and is being developed as the 

town park. There might also be problems with land stability. Because of 
these two factors, the site was rejected. 

g. 	 CHIHORE PATAN - an area about 4 km south of the town centre near the 

Tibetan Refugee Camp. Because of insufficient area of clear firm site
 
land, the area was rejected. 

h. 	BIRAUTA BAZAR - approximately 3 km south of the town. The area would be 

suitable as a po,;sible campus site because of extensive firm and 
reasonably level land, easy access and close proximity of mains water and 
electricity. However, the area is scheduled under the town development 
plan for tourist development and it appears the Town Planning Department 
would not favour University development. There could also be problems in
 

acquiring the land which is in private ownership. Although the site 
rejected, it might be reconsidered if problems arise with the one 
recommended. 
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Details of Proposals for Ministry of Forests Training Wing (MFTW)
 

Contents 

Appendix 1 Summary of responsibilities and activities of the 
Ministry of Forests Training Wing 

2 Outline of Ministry of Forests Training Wing Courses 
1 Reorientation Course of DFO3 
2 Community Forestry Course for Rangers and Foresters 
3 Reorientation Course for Rangers/J.T.s/Overseers in SWC 
4 Panchayat Forest Foreman Course 
5 Soil and Water Conservation Assistant's Course 
6 Soil and Water Conservation Officers 
7 Foresters Course 
8 Course for Forest Guards 

3-1 Staffing requirements and Costs MFTW 
3-2 Recommended overseas scholarships - MFTW 
3-3 Activity schedule for overseas training, 

buildings 

Updating Course 

staff 
in country courses and 

3-4 Expatriate staff requirements and costs, MFTW 
3-5 Numbers expected on MFTW courses (man weeks)
 

3-6 Details of buildings required, MFTW 
3-7 Ministry of Forests Training Wing - Equipment list 
3-8 Capital requirements and costs, MFTW 
3-9 Summary of recurrent costs, MFTW 
3-10 Critical path analysis, MFTW 

A separate contents list is given here to facilitate the use of the Annex for 
planning within the MFTW.
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Summary of Responsibilities and Activities of the Ministry of Forest
 

Training Wing
 

The functions of the Training Wing within the Ministry of Forests would be:
 

Develop and co-ordinate training programs, including the specification
 

of overseas training for all staff.
 

provide training services and facilities for the running of short
 

in-service, job-related courses. 

advise, monitor and evaluate training.
 

To meet these objectives the following staff and facilities would be needed.
 

Staff
 

Initally three professional officerswould be required. These would be the 

Chief Training Officer (CTO) who would have overall responsibility for training to 

Secretary. Under tile CTO would be two training officers, one responsible for 

Forestry, the other for SWC. For the first two years, two expatriate officers with 

training expertise would be attached to the MFTW to help develop training programs
 

and course syllabi. In addition two technical staff (Ranger grade) would be
 

required (one based at Chautara) to assist in organizing and running the course at
 

central or regional bases. Support staff needed would be a clerk, a typist, a printing
 

technician, istorekeeper, three drivers and a peon. In addition, two expatriates 

would be required for two years. Estimated staff costs (excluding expatriates)
 

are NR 659,000 over five years.
 

Accommodation
 

As the Ministry of Forests is to remain in its existing office, no accommo

dation is available for the Training Wing there or in the new S1C Centre to be
 

built alongside. It is therefore proposed a purpose-built MFTW unit be
 

constructed on an available site behind the present Minfor offices and adjoining 

the SWC Centre. The same architect would be employed as for the latter to give a 

unified scheme. 

In addition, an area for demonstration and field training is required for 

Centre based courses. For this, the Chautara area 87 km NE of Kathmandu would be 

well suited because of tile community forestry development that has already taken 

place there. To organize and run the field based part of courses there, it is 

proposed one technical training staff be based there. The required floor area in 
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520 m2 (Kathmandu); 300 m2 (Chautara). Total estimated cost for buildings and
 

furniture is NR 1,753,000.
 

Vehicles -


Centre based training staff would have to be mobile to enable them to help 

organize and run regional courses. They also have to assess training needs and
 

evaluate results in the field. This would require appreciable travelling for
 

which the following vehicles are proposed: 

2 Four-wheel drive vehicles (one at Chautara) 

2 Small Cars 

I Lorry 

The estimated cost for vehicles is NR 780,000. 

Equipment
 

Visual aids, printing equipment, office equipment and tools will be required 

for both the Kathmandu and Chautara centres. They are listed in Appendix 3-7, and 

are required for preparation of teaching class notes, manuals, aids and materials 

for both centrally-run courses and those carried out in rural centres. This is 

especially important for the latter. Equipment costs are estimated at NR 

405,000. 

Phasing and Cost of In-Service Training
 

Selection of the Chief Training Officer has been completed and he should
 

undertake training abroad by December 1980. The two expatriate staff should take
 

up post in January 1980 and the two Minfor Training Officers should also take up 

their posts then, followed in February by the two technical trainers. This will
 

enable CTO and expatriates to train the trainers. This should be completed by the
 

end of March 1980, enabling MFTW based courses to start in April 1980. Temporary
 

office and training facilities would be needed in Kathmandu, but it is hoped the 

Chautara facilities would be available by then.
 

The reorientation courses for Foresters and Rangers are of prime importance 

and It will take 20 courses (20 participants/course) to cover existing and 

proposed additional staff in the project. A six week course is proposed, but some 

staff may be identified whose existing technical knowledge in nurnery, afforesta

tion and protection work is sufficient to make the second half of the course 

unnecessary for them. However, assuming the initial courses are all based on 
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six weeks, this would enable three courses to be run April-June 1980 and eight In 

the full year following. It would also be essential to run at least one 2 week
 

course for JDFOs at an early stage. Any earlier start then this would require
 

staff and resources for another sources.
 

Recurrent costs
 

Recurrent costs are estimated as shown in Appendix 3-9, broken down under the
 

following heads:
 

Training Officers Allowances
 

Vehicle Costs
 

Building Maintenance
 

Furniture and Equipment Replacement
 

Electricity and Water
 

Telephones, Stationery and Teaching Materials
 

The annual cost is estimated at NR 700,000/.
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Unit Total 

No. Cost Cost 

Description Required 

C. 	Managewent & Evaluation
 

Nil
 

D. 	Harvesting, Conversion and Utilization 
Visual Aids - T.R.A.D.A. Wall Charts, 
Timber Samples, etc. - 200 

200
 

Administrative Equipment
 

-Tvpewritvr; 	 2 1050 

I - 2900Otfset L.tho Printer 

1 - 1500Phlot o opi r 

Cai.r.,i-' ri,- la',nes 6 accessories I 500-

Slid' Pr,) t.t r-35rum", + Lenses 	 2 300 600 

2 150 300Overhcad Pri),, tfor 

Ch;art f,,Idv.r, 6 Piper - - 300 

Addin, 1, hinv with Printer 1 160 160 

Chal1,,ik, (.t h cla .;room) 3 100 300 

Thermof;ax (tor making,, t ransparencles) 1 250 250 

1 	 - 800Project)r (Ifirmn Cin-) 
W~Ou 
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The following sections outline the major training needs with which the MFTW 

would be involved, primarily in helping develop the tri ining courses necessary to 

meet needs .and in producing course syllabi and training materials. There would 

also be a need to monitor the effectiveness of the courses and assess progress 

with the training, program. 

Outline of Ministrv of Forests Training Wing Courses
 

1. 	Title Reorientation Course for DFOs 

Participants DFOs in C.F.D.P. area 
1u1 	 1 

l)urat ion 2 weeks
 

IOcati l : Kathmandu and Chautara (.FTW)
 

Object ive. : On completion of courses participants will be able to:
 

a. 	 Describe l(; policv on rural development. 

b. 	 l)emonstratV detailed knowledge of current panchayat forest legislation 

and the aid availilable under this. 

c. 	 DetLail the potential htnefits of CDF schemes to local staff or community 

representat ive,. 

d. 	 Sl.ak effect Ivel y to groups us ing simple teaching aids. 

e. 	 In it iat , dtev'lop and monitor CFI) schemes within their division in
 

cooperition with other agencies.
 

Svy Iabus : 

Current status; in hill areas; HNIG policy on rural development; existing 

forest logi,;lattor' and aid schemes 2 davs 

Identfc;tiol)n, planning" and development of local schemes and the benefits 

arisli, (lays
 

Integrat ,d lind t;e and coordinatior with other agencies I day
 

Basi. , .14 lri 111,.th ,, ,inl .i 1dav
 

Field v I It to identt , developnient, lethods and pvohl,,ms on community
 

scheme,! (Chaut ara) 3 days
 

Problem ident if cat ton and analysis 1 day
 

Exercise on presentation of development scheme to a group 2 days
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2. 	Title Community Forestry Course for Rangers and Foreste's
 

Participants Rangers and Foresters in CFDP areas with responsibilities for
 

implemetation of the project schemes
 

Numbers 20 approximately
 

Duration : Up to 6 weeks in two 3 week modules
 

Location MFTW at Kathmandu and Chautara 

Objectives On completion of the course participants will be able to:
 

a. 	Outline current policy on rural development.
 

b. 	Explain the provisions of current panchayat forest leglislation and the
 

aid 	 avallable through this. 

c. Speak to small groups of people effectively using simple visual aids. 

d. Plan, organize, and run simple training sessions on technical forestry 

subjects.
 

e. 	Carry out detail planning and organization of local C.F.D. schemes on
 

consultation with local panchayat.
 

f. 	 Monitor such schemes and take action to correct any deficiencies. 

g. 	Provide basic technical help for local forestry schemes.
 

Svl labus :
 

(Note: It is proposed this course be run in two 3 week modules. The first
 

would be for all relevant participants; the second, covering technical
 

aspects, for those lacking the necessary knowledge of nursery work,
 

afforestation and protection operations.) 

Week I - Current policy and legislation. Aid and benefits of C.F.D. schemes 

erosion control and integrated land use. Problems arising where 

this is absent. Speaking to small groups and handling discussion 

sessions. (P.1.). 

Week 2 - Field visit - Identification of problem areas, preparing action 

plans, nursery siting and planning, specles for afforestation; 

demarcation and protection methods; management plans (field work), 

local consultation methods. 
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Week 3 - Public relations; planning and running of sample training 

sessions; coordination with other agencies and staff. Public 

speaking (P.11.). Preparation of a simple management plan and its 

control. 

Week 4-6 - (Field based) - Nursery siting and preparation; identification of 

suitable species; seed collection and storage; seed sowing and 

raising of seedlings in nursery; afforestation methods; sample 

surveying and demarcation; protection methods; sample erosion 

control in the field; management methods for production of fodder, 

fuelwood and timber.
 

3. Title : Reorientation Course for Rangers/J.T.s/Overseers in S.W.C.
 

Department
 

Participants Members of above grades during first year of service with SWC
 

Department
 

Numbers 20 approximately
 

Duration 5 weeks
 

Location : MFTW Kathmandu (2 weeks) + field (3 weeks)
 

Objectives On completion of the course participants will be able to:
 

a. 	Outline current policy and legislation on rural development particularly
 

in field of SWC.
 

b. 	Identify the courses and symptoms of erosion
 

c. 	 Specify methods of controlling these. 

d. 	Plan, organize and implement preventive and control measures
 

e. 	Participate In the development and implementation of schemes involving
 

local panchayatr'. 

f. 	 Plan and carry out simple training sessions. 

Sy 1labus: 

Weeks 1-2 - Existing policy and legislation; aid available for local schemes; 

speaking to small groups; planning and running sample training 

session; basic concepts of tile courses, effects and control of 

erosion. 
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Weeks 3-5 - (Field) - Basic types of erosion, major preventive measures;
 

simple control measures including their design and implementation
 

(seeding, planting, mulching, checkdams, sediment trabs, drainage
 

systems, etc.).
 

4. Title Panchavat Forest Foreman Course
 

Participants Individuals selected from local panchayats for the post
 

Numbers 20 approximately
 

Duration Two periods of 3 weeks each plus I month attachment with
 

skilled nurseryman
 

Location :Divisionally based at suitable local centres
 

Objective-; On completion of the course, participants will be able to:
 

a. Identify suitable species for raising and planting in their locality
 

b. Select, collect and safely store seed from such species
 

c. Sow and raise planting stock in a nursery 

d. Lift and transport planting stock by best methods 

e. Plant and tend trees .t111 established 

f. Establish and manage forest grasses and legumes 

Syllabus:
 

Weeks 1-3 - Species Identification; recommended species, selection of seed
 

courses; seed collection by safe and effective methods; seed
 

storage and inspection, nursery siting, layout and protection.
 

Plantation maintenance (weed control, etc.), protection and 

management. 

Weeks 4-6 - Seed s;owing, (methods, materials and equipment); seedling and 

transport; tending (protection, weeding, watering); lifting and 

transport nur!;vry stock to planting site; man-pow(.r requirements. 

Planting methods (including equipment, labour reqtilrements and 

schedtuling). Establ iihmvrnt and management of fores t gr.is!es and 

legune,;. 
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5. 	Title : Soil and Water Conservation Assistant's Course 

Participants : SWC Assistants selected by their department 

Number : Approximately 20 

Duration : 8 weeks in two 4 week modules at approximately 12 months 

intervals
 

Location : Suitable local centre in the Pokhara/Dungesangu area in view
 

of existing SWC projects there
 

Objectives On completion of the courses, participants will be able to:
 

First module:
 

a. 	Identify the more important tree and grass species relevant to SWC
 

work
 

b. 	Select, collect, store seeds from appropriate sources
 

c. 	Carry out basic nursery operations of preparing seed beds, sowing,
 

tending, potting and preparing stock for dispatch.
 

Second module: 

d. 	Plant and tend trees till established, including those in trial
 

planting
 

e. 	Carry out simple measurement and survey techniques In the field 

f. Establish boundary fences or demarcation lines using the appropriate 

materials 

g. Carry out emergency maintenance on small SW structures 

Syllabus: 

First module: 

SWC D)epartment's objectives; community participation. Identification 

on main tree and grans spec le; relevant to C4work. Selection of 

seed source.;; e-ed collection methods and timing; correct seed 

s torage t echn Iqu. 

Preparation of .eedI led,;., *i-ed oiowin,, pre parailon and t!iqi' of plastic 

potn, protectIon and tv(*ondinog of nurtsery iitouk, 1're pa ration of 

planting stock for dispatch to planting. 
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Second module:
 

Preparation of planting site, transport and care of planting stock;
 

planting techniques, protection and establishment operation. Special
 

aspects of trial plots.
 

Simple field measurement and surveying.
 

Types and methods of establishing boundary fences, markers, live
 

fences etc. Materials required.
 

Outline of materials and methods used in small scale SWC works.
 

Maintenance of these and methods of emergency repair.
 

6. 	Title : Soil and Water Conservation Officers Updating Course 

Participants : SWC Officers and other associated professional officers 

Number : 2()-25 

Duration : One week (nornially annually in October)
 

Location : MFIV Kathmandu
 

Objectives On completion of the course, participants will be able to:
 

a. 	Define new techniques or methods for soil and water conservation
 

b. 	Decide on their relevance within their own area of responsibility and 

implement those that are agreed as relevant 

Syllabu;:
 

This will be nonstandard and may involve field visits. The course will be
 

arranged each year by the Training Officer (SWC) in conjunction with the
 

Departmrnt of SWC.
 

7. 	Title : Foresters Course 

Participant; : Existing Foresters selected as having potential for promotion 

to Ranger 

Numbers One cour e(, pir annum for appr,:: imatelv 20 people 

Diura t i on 0 11months;- 3 mulonth,, ,ent riI.llv ha!;,d and 3 month, on-the-job 

t ra I n I:i 

Locat ion : Init i.il I tit Ii at l'okhiar.i horitr v ti t.,tI t fol Iowed by 3 

month?. at hri. or ot her iuiti able- tit atIon. 

ObjctLivet : porpoe ( the tra Ini fg will Ix to gi ve, part i pantot aThe , 


ha-iit i mir',. ii i,re,- h tsupl.rv i i;rv tkillIs and
t r l'inolog y, 

jlb-relImt.d taii-,go.m.int t ehnIqn,.s * 'lhis, will Ig ve them the 

oplirrtunit, v I,o a ,tiip,.r miore el Ii'c I y fVly protmot ion tol or 

RasnVe r. 

http:tsupl.rv
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Syllabus:
 

Months 1-3 - Basic sylviculture; nursery and establishment operation.
 

Protection (main pests/diseases and protection againqt influence_
 

of man and animals); simple survey techniques and mapping; soil
 

conservation; wildlife. Extension work; current policy and
 

legislation. Development of surpervisory skills; communication;
 

simple forest management and accounting.
 

Months 4-6 - These would be in the field, working to a training plan agreed upon 

by tutor, field supervisor and trainee. This plan would
 

identify specific areas which the trainee needs to cover and the
 

time to be spent on these. It would also include a simple
 

project on a local problem.
 

8. Title : Course for Forest Guards 

Participants : Forest Guards (priority being given to those in CFD areas) 

Numbers : 20 (maximum) 

Duration 8 weeks, field course 

Location : Suitable local centres 

Objectives : mp the course, participants will be able to:O el:petion of 

a. 	Outline aid available to local panchayats for conmunity forestry
 

development schemes
 

b. 	Identifv potential C.F.D. areas in their locality
 

c. 	Advise local people on how to participate on developing agreed areas and 

the henefit'; to be obtaiinvd 

d, 	Offfer bas.;ic technical help with local s;chemes through participation and
 

demonstration
 

Syl lahus:
 

Week I - Introduction; problenn with ,urr int land ime; existing policy 

and leg l,.at nm f or I ore';try; ai! ,vailable to local ormutitin it Ivu 

for dvewlolnr'nt Nutcheme-N and utoo t it in v'x pitvd ol trmm. Hw 

to approatlh local plople and dln, o', part It IatlviY tnuh.mes. 

VlI ;tt i ,,,'tul * hv vNeraod probl e;m' ,rea" andi"tt . 

ident ifitlt Ion of ma jor fa tor., In the'. 
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Week 2 -Forest legislation, its purpose and implementation. Influence 

of man, fire and grazing on forests and benefits to be obtained 

when people cooperate to control these, prevention and control

of erosion by good land use. 

Week 3 - Basic silviculture  species identification, tree growth; 

establishment and maintenance operations; characteristics and 

uses of main species (fodder, fuelwood, timber, erosion control, 

etc.). 

Week 4 - Nursery work - seed collection and storage (requirements of 

different species), extraction, sowing, (soil requirements, seed 

bed preparation) use of plastic: pot containers, protection and 

watering. Lifting and preparation of plants for dispatch. 

Week 1 - Demarcation - simle 

and choice of method. 

survey techniques, method,; of demarcation 

Week 6 - Afforestation methods; site preparation; 

tools, protv. ion aid weed control. Man 

organi .at ion of the' jh. 

plantin g methods and 

power requirements and 

Week 7-8 - Managempint of u mm nity otrtests, production of fodder, 

and timber and ho' to , uqtain yield%. sel ution telling, 

conversion and ru'-vA I imble r. Timber f ,uilr m nt, 

construction of atC:,:,s, paths, tast and conul1us ion. 

fuelwood 
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STAFF REQUIREMENTS AND COSTS MFTW
 

Foreign 
Exchange 
Component Total 1980-1 1981-2 1982-3 1983-4 1984-5 

Professional staff 
Technical staff 
Office staff 
Others: Watchmen 

Cleaners 

Drivers 

(18000) 
(9000) 
(9000) 
(3600) 
(3600) 

(3600) 

3 
2 
2 
-
-

2 

3 
2 
4 
2 
2 

5 

3 
2 
4 
2 
2 

5 

3 
2 
4 
2 
2 

5 

3 
2 
4 
2 
2 

5 

Costs 
(NR '0(0Y) 

Professional 
Technical, etc. 
Other 

54 
36 
7.2 

54 
54 
32.4 

54 
54 
32.4 

54 
54 
32.4 

54 
54 
32.4 

0% 	 Total costs (NR '000) 659 97.2 104.4 104.4 104.4 104.4 

Total costs (S '000) 54.9 8.1 11.7 11.7 11.7 11.7 

Estimated at 554,000
 

1/ Senior clerk, typist, printer, storekeeper.
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RECOMMENDED OVERSEAS SCHOLARSHIPS - MFTW STAFF 

Date
Title 	 Details 


Planning Cell I month USA, I month UK (to accompany 

Chief Dean 

for Dean and PCC), then 1.9.79
Chief Training 	 I month USA (as 
Officer 	 Huddersfield Course for Course Organizers Huddersfield
 

and visits to UK institutions. Course starts
 

Practical: draw up iaterials for in-service
 

courses 
 2.10. 79
 

Training 3 month training officer course plus 1980?
 

Officer attachment
 

1980?
Training 3 month training officer course plus 

Officer attachment
 

Costs of overseas training (S) 

(Note: costs based on estimates in Annex 2 Appendix 5-2)
 

Year
Fore i ),n 
Exchan ge 

1980-1
Component 	 Title 


Planning Cell Chief 4100 

100% Chief Training Officer 4100 

Training Officers 17060 

TOTAL 	 25260 

Eritir-.ated tit $25,300 



MINISTRY OF FORESTS TRAINING WING. ACTIVITY SCHEI)ULE FOR OVERSEAS TRAINING, I-COUNTRY COURSES AND BUILDINGS 

A. Nepa~l staff 

Ch!ef Training Officer overseas 

Traln Officer I appointed 

- - II -

' 1979 ' 1980 ' 1981 ' 1982 ' 1983 ' 1984 

S. Exza!,r!ate Staff 

7_-regt:.. a-pointed 
0 

C. 

7. 

&7!: A-! *.ater Conservation appointed 

C c:-_r ,es (,rav isio nal)-

Sulli n.s (Provisional) 

-  -  -  -  - -  -  -  - -  -  - -  - -  -  -

' sIgn 

Cont ract 

Read for use 
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EXPATRIATE STAFF REQUIREMENTS AND COSTS, MFTW
 

Foreign
 
Exchange
 
Component 1979-80 1980-1 1981-2 1982-3 1983-4 1984-5
 

(a) 	 Periods needed in
 
Nepal: Han months
 

Forestry advisor 3 12 9 - - -

SWC Advisor 3 12 9 - - 

18 - - -Total long term (48) 	 6 24 

Consultancles (1'.) - 4 4 2 2 2 
(2 months each) 

Total expatriates 	 6 28 22 2 2 2
 

(b) 	 Estimated costs 
S 'o(w) 

-Long term (240) 30 120 90 - -

Consltants (70) - 20 20 10 10 10 

Totals (S '000) 30 140 110 10 10 10 

100% P'roject Total $310,000 

1/ 	 Long term ,.xpatriat.es estimriate.d at $60,000 per year, including air fares, 
family wtI,,t., and leave priokri. 

Con"ultant, e,,t lmat, d at $r10(0 per month, inrluminve af fares, feem nnd 
subm I' un I •. 

http:xpatriat.es
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EXPATRIATE STAFF REQUIREMENTS AND COSTS, MFTW
 

Foreign
 
Exchange
 

Component 1979-80 1980-1 1981-2 1982-3 1983-4 1984-5
 

(a) Periods needed in
 
Nepal: Man months
 

3 12 9 - - -Forestry advisor 

SWC 	 Advisor 3 12 9 

Total long term (48) 	 6 24 18 - - -

Consultancies (14) 4 4 2 2 2 
(2 months each) 

Total expatriates 	 6 28 22 2 2 2 

(b) 	 Estimated costs
 
S '000
 

',cng term (240) 	 30 120 90 - - -

Consultants (70) 	 - 20 20 10 10 10 

Totals (S '000) 	 30 140 110 10 10 10 

100% Pro j'vt Total $310,000 

11 	 Long temn expatri at s; est imated at $60,000 pvr yvar, including air fares, 

fanily t o!;t.,;, .11(d leav, w.,r1od . 

Consult;,at s es timated at $5(1000 per month, incl, mInve of fares, fee siand 
mubs i utence. 
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NUMBERS EXPECTED ON MFTW COURSES (MAN WEEKS)
 

Han No.
 
wks. on - 1979-8(0 1980-1 1981-2 1982-3 1983-4 1984-5 

Eai. 

Cr, --Descrtption 1/ 2/ 1/ 2/ 1/ / 1/ 2/ 1/ 2/ / 2/ 

100 2) SWC Workshop; - 2) (1) 2 (1) 20 (1) 20 (1) 20 (1) 

19( 1 ) Forest/Wi I l Ife 

30 (2) 4 (2) 40 (2) 40 (2) 40 (2)Workshop,; 

- - - -.60 2) I)F) Oritnt-it In 40 (1) 80 (2) 

- Ttal lt vr, 40 (1) 111 (') on (1) h)) (3) 6) (3) 60 (3) 

441) 2'' Fort,;t er Im) (1) 460 (q) OH" (4) An) (1) 24hn (2) 240 (2) 

t il)lin'; (') I3H" !on' (3)- '(-) io 'V', ,hn*t (3) l))I" ) I It I I.'lo (4) ( I) 

8Toa 2v S [.(.O, ivqtt - )l)w ('i) 9 ) (1) ()1 12 (1)) 12)) ) 
(H) (10) (0) 

320 I') Nurwrw ,.n- 6) (2) 12) (h) 24"' (H) 2') ( ) 240 (h) 

HO 20) SW,( An,,l tantq - o (1) !li( (l) Ih)O (1) O nt (l) 160( (l) 

- Total, Othvrs - 740 (H) 124o 10)) 1()() j 1600 
___ __ ___ ____ __ __ __ __(1') ) ... (194, (19)___ _ __ . 

Not eii
 

I/ Nar,)h.r of rain - w.'k /year.
 

2/ N. laer of cour,,elriy/vsr.
 

31 Total num.r uf lr-nn tralnid ovor 5 yors on each courmu
 



Details of Buildings Required, MFTW
 

The following facilities would be required:
 

a. Kattiandu
 

No. Description No. of people Net area (m2) 

I Lecture theatre 50 70 

I Common room (with basic catering 

facilities) 50 70 

3 Lecture/seminar rooms 10/room 60 

1 Visual aids room (adjoinging main 

lecture theatre) - 30 

1 Main office and store 3 30 

6 Offices for staff (4 x 10 m2 and 

2 x 20 m2) 6 80 

1 Print room and store 20 

360 

b. Chautara Add 4% 504
 

I Classroom 25 50
 

1 Hostel (including toilets and catering
 

facilities an accomodation for 2
 

instructors) 22 250
 

300
 

Costs 

Foreign In Kathmandu it is important that the MFTW should match the now SIC 

Exchange buildings. At Chautera, costs would be lower. 

Component NR 000 

502O MFTW, Kathmandu. The estimate of Hr. & Mrs. Kayastha, 
architects is considered too high. 504 g2 # 1760 890 

50" Chautara, teaching and student facilities 300 02 0 1500 450 

50% Staff houses, Chautars 0 NR 59,000 each10 
1440 

TOTAL, NR I000 1605 
$120,.000 
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MINISTRY OF FORESTS TRAINING WING - EQUIPMENT LIST
 

Unit Total
 

No. Cost Cost 

Description Required (I) (a ) 

Visual aids: 

Overhead projector 2 170 340 

Slide projector (including lenses) 3 250 750 

Projector 16 mm, sound cine 1 800 800 

Synchronise/Dissolve control unit 1 150 150 

Camera 33 mm SLR (including 35, 50, 100/200, 

close-up and copier lenses) 1 450 450 

Tape deck and amplifier 1 300 300 

creens (O.H.P. and cine) 3 30 90 

Table/ stands 3 45 140 

Microphone and stand 1 40 40 

Chalkboard/pegboard 4 50 200 

Film and slide storage unit, etc. 2 75 150 

Graphics materials, instrumients, drawing 

table, t. hart-stand - - 170 

Li ght table 1 40 40 

Screen board unit for lecture room 1 500 500 

41WO 

44120 + 50% carriage etc. x 24.4 , 24.4 - NRs 151,000 + 3% duty - NRs 155,000 

Print ing of fice: 

l)esk-top oft,.e,;t ltho printer or duplicator I - 296e0 

Pho t oco"pier I - 1509 

The rmofa 1 - 250 

Type wr i t vr 2 - 1050 

Off it v equipment (miscel Inneoum) - - 250 

1 5950 

,6 5'0 4 50% carriage + 3%' duty x 24.4 - NRu 225,000 

TOTAl. FOR VISUAL, AIDS PLUS PRINTING/OFFICE . . ° s. . NRe 380,000 

Emft mated M S 31 ,700 
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CAPITAL REQUIREMENTS b COSTS, MFTW 

Foreign 
Exchange 
Componen 

50% 

Building Kathmandu 

Building Chautara 
Building sub-total 

Total 

890 

550 
1440 

1980-1 1981-2 

NR'000 
400 490 

400 150 
800 640 

1982-3 1983-4 

- -

- -

- -

1984-5 

-

-

-

0% 

Furniture, Kathmandu 
Furniture, Chautara 

Furniture sub-total 

106 
25 

131 

-
-

-

36 
25 

61 

70 
-

70 

-

-

-

-

-

-

95% 

(1) Trucks 7T 

(2) 4W)D Vehicle 
(3) Car, 1100cc 
Vehicle sub-total 

190 
500 
200 
890 

190 
250 
100 
540 

-

250 
100 
350 

-

-
-
-

-

-
-
-

-
-
-

95% 

Equipment, Kathmandu 
Equipment, Chautara 

Equipment sub-total 

380 
25 

405 

200 
25 

225 

180 
-

180 

-
-

-

-
-

-

-
-

-

Total NR '000 2866 1565 1231 70 -

Total S '000 238.8 130.4 102.6 5.8 
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CAPITAL REQUIREMENTS b COSTS, MFTW
 

Total 1980-1 1981-2 1982-3 1983-4 1984-5 

NR'O00 

Furniture, MFTW 

Kathm andu 106 

Furniture, Chautara 25 

Equipment , Kathmandu 380 

Equipment, Chautatra 25 

(I) Trucks 7T 180 

(2) 4 WI) Vehicle 400 

(3) Car, ll u cc 200 
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CAPITAL REQUIREMENTS 6 COSTS, MFTW
 

Foreign 
Exchange 
Component Total 1980-1 1981-2 1982-3 1983-4 1984-5 

NR '(0)(( 
Trucks, 5000 km 0 3/- 75 15 15 15 15 15 
4 WD, 24000 km () 4/- 480 96 96 96 9(1 96 
Cars, 20,000 km (02/- 200 40 40 40 40 40 
Vehicles total 755 151 151 151 151 151 

NR '000 

Builditng Maintenance 243 - - 81 81 81 
Electric ity & Water 320 - 80 80 80 80 

Telephone , Stationery 
b teaching materIals 250 50 50 50 50 50 

Tec,hin .g.qUjilment 

r.p la ,',.nrt 42 14 14 14 

Ha iut,.fl.lrh'E. 4,tL 

l't., 1 855 50 130 22') 225 225 

Dai I v . I I, w nc e, 
t*v., hin ' ,taff 6(0 12 12 12 12 12 

),ly allowance 
TraiIne.p (from pige 2) 1667 34(0 301 330 309 309 

78 1/ 

Total N '000 3337 ), I 5)4 71H ,47 697 
7g 1/ 

Total '> '0() 278.1 46.1 49. ol.8 

I/ NH 78,l(0 Irm 1979-o 
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