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Summary of Part I

Chapter 1 describes the recent history of formal 
seed distribution and the role of fodder trees for 
poverty alleviation. 

The analysis shows that livestock malnutrition is 
a major constraint in Nepal’s agricultural develop-
ment, and that tree fodder is an indispensable part 
of the livestock system. Thus tree fodder is the 
most important tree product in Nepal, and there-
fore holds the key to poverty alleviation in Nepal. 
The expansion of the livestock sector, driven by 
rising incomes, offers the single most important 
opportunity to bring women into the commercial 
production system and to raise their incomes.

Moreover, the demand for improved fodder tree 
seedlings and seed remains unfulfi lled, whereas the 
demand for plantation tree seedlings has decreased 
during the1990’s.

The most highly valued fodder tree species are 
now uncommon in the natural forest and exist pre-
dominantly on private farmland. Thus, in much 
of Nepal, community forestry does not provide 
the quantity and quality of leaf fodder that could 
otherwise be expected. Likewise, on private land 
very few agencies work comprehensively on pro-
viding farmers with access to improved material 
and extension services regarding fodder trees. It is 
furthermore very likely that much of the current 
tree fodder production on private farmland is in-
effi cient due to inbreeding.

There is a great variety of agroforestry systems 
in Nepal and farmers readily adopt and adapt 
such systems. Consequently, the limited access to 
improved fodder trees means that a great potential 
for livestock development remains unfulfi lled.

Chapter 2 summarises the results of a survey com-
missioned by TISC on developments in the forage 
and fodder sector.

The Ninth Five-Year Plan stipulates a production 
of 22 million fodder tree seedlings, but this cannot 
be met under the prevailing production and dis-
tribution systems. As government agencies cannot 
cater to the demand, many farmer groups, associa-
tions, and cooperatives are now trying to fi ll the 

gap. These groups have technical and marketing 
problems that could be overcome by proper sup-
port from government line agencies.
The study suggests that government agencies could 
support and guide the emerging market system in:

Strengthening farmers groups, cooperatives and 
associations; 
Institutional capacity building and marketing 
support; 
Technical backstopping; and 
Policy issues.

 
Chapter 3 shows that TISC has the technical 
capacity, experience and mandate to provide many 
of the necessary services. TISC will, however, need 
to change approach from being a provider of hard-
ware to becoming a facilitator and network part-
ner.

TISC has already started giving attention to 
decentralised production of seed but will need to 
develop this further. It will also be necessary for 
TISC to link up with other line agencies (especially 
with the Department of Livestock), with NARC 
and with NGOs.

Areas where TISC could focus the initial efforts 
are:

Planting zones and provision of high quality 
seed by seed cooperatives;
Seed source identifi cation of species in farm-
land and species in natural forest;
Support to seed cooperatives, farmers’ networks 
and private seed suppliers; and
Support to research by government agencies and 
NGOs.

Improving farmers’ access to tree fodder from 
both community and private land will directly 
contribute to poverty alleviation and socio-eco-
nomic development and these activities are there-
fore highly relevant to NARMSAP’s development 
objective and general intentions.



Summary of Part II

Chapter 1 discusses the objectives for an opera-
tional programme for increasing the availability of 
kinds and quality of fodder seedlings in Nepal to 
improve the livelihood of smallholders in Nepal.  
Based on the authors’ analysis of the situation in 
Nepal (in part I of this paper) they propose that the 
main tool for distribution of tree seed should be 
decentralised entities such as farmers’ associations 
or seed cooperatives. Based on a defi nition of qual-
ity they discuss the objectives of the seed coopera-
tives and the types of support that are required.

Chapter 2 explains the most important aspects of 
seed quality in Nepal. Given the extraordinarily 
large ecological variation in Nepal, extraordinary 
attention should be given to ecological consider-
ations. Well-adapted seed sources may ensure a 
reliable yield for farmers, while maladapted seed 
sources may result in loss - or even total failure. To 
ensure the genetic quality of seed TISC will assist 
seed cooperatives in registering seed sources of the 
priority species within defi ned tree planting zones. 

Chapter 3 discusses the seed production aspects of 
a decentralised programme and explains how farm-
ers’ priority species can be grouped into three types 
of species according to their occurrence in Nepal: 
farmland species; natural forest species, and exotic 
species. In the short to medium term, seed produc-

tion (seed sources) for each group of species must 
be established in different ways. In the longer term 
the species in highest demand will be brought into 
more intensive domestication in seed orchards.

Chapter 4 discusses the seed distribution aspects 
of a decentralised programme and suggests that 
effective networking, marketing and awareness rais-
ing are the keys to successful distribution of quality 
seed by seed cooperatives. Networking, marketing 
and awareness will be promoted by TISC through 
effective support to the seed cooperatives. 

The main areas where TISC will support the seed 
cooperatives are: 

Species-site matching (planting zone system).
Establishment, registration and certifi cation of 
seed sources of the best fodder species.
Organisation of seed collection. 
Creation of a forum for production and sale of 
seed.
Introducing new species on the market.
Marketing species and seed stands.
Assisting in the creation of a network for sale 
and purchase of seed.
Supporting extension and awareness on the use 
of quality seed.

v
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3ANALYSIS OF THE SITUATION

1.  Analysis of the Situation

1.1 Ecological variation in Nepal
The ecological variation in Nepal is probably 
greater than in most other countries in the 
world (MPFS, 1988). The ecological variation has 
hitherto been divided into 5 physiographic zones, 
and 13 major forest types were identifi ed by 
the Master Plan for the Forestry Sector (MPFS, 
1988). The major forest types were, however, never 
mapped. A delineation that more closely follows 
the topography has been carried out by TISC. This 
delineation also closely corresponds to the agro-
ecological classifi cation proposed by the Livestock 
Master Plan (1992) and consists of 5 ecological 
zones plus two sub-zones and 36 vegetation types 
(see map in annex 1 for the delineation of the 
country into ecological zones). The TISC delinea-
tion will make a closer species-site matching and 
more precise extension advice possible. 

1.2 Forest in rural economy
Nepal is one of the poorest countries in the world 
with a population of around 21 million (Central 
Bureau of Statistics, 1998). More than eighty per-
cent of the population live in the countryside and 
they depend on agriculture and forestry for their 
livelihood. 

In 1991 approximately 43.8% of the total house-
holds in Nepal had holdings of less than 0.5ha, 
accounting for only 6.6% of the cultivated area; 
while 47.3% of the cultivated land was covered by 
holdings of more than 3ha and owned by 8.9% of 
the households (Yadav, 1999, table1). 

The average landholding size in Nepal was 0.95 
ha in 1991 (Yadav, 1999), however, the land distri-

bution is more skewed in the Terai than in the 
Hills and Mountains as can be seen from table 1. 

The rural people depend on woody species for a 
wide range of purposes. It has been estimated that 
as much as 35% of livestock feed requirements 
equivalent to 5-6 million tons dry matter annu-
ally, are met from forage collected from the forest 
(LSMP, 1993). Fodder is by far the largest biomass 
product from trees in Nepal; the consumption 
of bedding materials (leaves and small branches 
from woody species) for livestock requires about 
2/3, while fuel wood requires about 1/7 of the 
weight of that of fodder (Mahat et al., 1986, 1987a, 
1987b). 

The Ministry of Forestry and Soil Conservation 
estimates the region-wise distribution of forest and 
land cover as presented below in Table 2. In the 
Terai plains and in the hilly area, forest area has 
decreased at an annual rate of 1.3% and 2.3% 
respectively from 1978/79 to 1990/91.

It is likely that tree growing on private agricultu-
ral lands is increasing as a compensation for part of 
the forest loss in the country; a few studies seem to 
confi rm this (Carter, 1992 and references therein). 
It is well documented that farmers have detailed 
knowledge of the characteristics and relative use-
fulness of a large number of species (Rusten, 1989; 
Carter, 1992; Thapa, 1994, Shrestha, 1997).

Much of the shrub land is very degraded and 
would need substantial replanting if it should 
be rapidly converted to productive land as for 
example is currently being done on a modest 
scale through the Leasehold Forestry and Forage 
Development Project (Yadav & Dhakal, 2000).

Category
% of Total

households
% of Total Cultivated

Land
Avg. Cultivated

Area/Holding (ha)

Terai Hills &
Mountains

Terai Hills &
Mountains

Terai Hills &
Mountains

<0.5ha 37.0 48.5 6.6 16.6 0.22 0.30

0.5-1ha 21.6 29.1 12.4 26.9 0.70 0.70

1-3ha 32.9 20.4 44.3 41.5 1.66 1.50

3-5ha 5.7 1.5 17.3 7.4 3.76 3.62

5-10ha 2.3 0.4 12.4 3.2 6.57 6.47

>10ha 0.5 0.1 7.0 4.5 16.58 22.98

100 100 100 100 1.23 0.80

Source. Yadav (1999), tables 2 & 3.

Table 1. Farm size and distribution of cultivated landholdings in Terai in 1991.



4

1.3 A brief history of formal seed distribu-
tion in Nepal

In 1982 a Tree Seed Unit was created under the 
Forest Department, supported by the Australian 
government. The support was later taken over by 
British Aid fi nancing and the European Econo-
mic Community with the Tree Seed Unit changing 
name to National Tree Seed Project (NTSP).

The unit was working at a centralised level in 
Kathmandu and limited support was given to the 
districts and major planting projects. The major-
ity of the projects purchased seed from incidental 
sources - of unknown genetic quality (Hilbert, 
1998). 

The Government of Nepal planned vast foresta-
tion efforts to cope with deforestation and degrada-
tion (MPFS, 1988). In the fi ve years from 1990-1994, 
a production of almost 800 million seedlings was 
anticipated requiring around 38 tons of seed (Hil-
bert, 1998). The HMG/Danida Tree Improvement 
Programme (TIP) started implementation in 1992 
(continuing the work of NTSP) to supply quality 
seed for the plantation programmes and established 
Regional Centres in Hetauda and Pokhara (Hilbert, 
1998).

The TIP strategy for establishment of seed sour-
ces in collaboration with District Forest Offi ces 
was aimed at district self suffi ciency of priority 
species - which was justifi ed by the large plantation 

targets of HMG, Projects and NGOs. The strategy 
(Sharma & Thomson, 1997) is, however, probably 
getting increasingly out of date. 

The chosen tree species were primarily the tradi-
tional timber species with some change towards 
fodder trees and other multipurpose woody spe-
cies in the latter years. The priority species gra-
dually changed, along with a shift in plantation 
establishment from the Department of Forestry to 
community groups, leasehold groups, and private 
planters.

This is illustrated with fi gures from the Eighth 
Development Plan in Table 3. The share of the 
planned seedling production by HMG fell from 
98% to 31% in the 1990’s.

1.3.1 Seed procurement and distribution
TIP collected and distributed 17 tons during its 
6 years of operation, equivalent to almost 3 tons/
year (Table 4) equivalent to around 22 million 
plantable seedlings (Hilbert, 1998).

The actual amount of seedlings procured in the 
country in the same period is not known. The pro-
gress report 1997/98 of the Eighth Development 
Plan (Table 4) suggests that 85 million seedlings 
were produced during the fi rst 5 years. To this 
fi gure should be added the production in private 
nurseries. 

Thus TIP contributed a substantial part of the 
seed produced in Nepal in the 1990’s. 

Region Total land area

(1000ha) (%)

Forest

(1000ha) (%)

Shrub

(1000ha) (%)

Forest + shrub

(%)

FWDR 1,954 13 687 35 264 14 49

MWDR 4,238 29 1,192 28 442 10 39

WDR 2,940 20 734 25 257 9 34

CDR 2,741 19 919 34 234 9 42

EDR 2,846 19 736 26 363 13 39

Total 14,718 100 4,269 29 1,559 11 40

Source: DFRS (1999). FWDR: Far Western Development Region, MWDR: Mid Western
Development Region, WDR: Western Development Region; CDR: Central Development Region;
EDR: Eastern Development Region.

Activities Fiscal years
92/93 93/94 94/95 95/96 96/97 Total

Government plantation (ha) 2,667 3,056 20 1,510 0 7,253

Community plantation (ha) 3,712 4,105 3,045 2,927 3,352 17,141

Private plantation (ha) 6,810 3,559 10,369

Leasehold forest management (ha) 26 372 512 884 989 2,783

Natural forest management (ha) 1,608 1,936 3,544

CF handed over (units) 856 1,448 1,600 1,575 1,522 7,001

Seedling production DFO ('000) 21,163 14,772 7,614 5,834 4,039 53,422

Seedling production FUG ('000) 329 6,578 7,387 8,361 8,963 31,618

Seedling production total ('000) 21,492 21,350 15,001 14,195 13,002 85,040

FUG contribution (% of total) 2 31 49 59 69

Source: NPC (1992). CF: Community Forestry; DFO: District Forest Office; FUG: Forest User Group

Table 2. Forest and shrub area by development region.

Table 3. Major forestry activities during the eighth plan 1992/93 to 1996/97
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Most of the collection and distribution was car-
ried out centrally from the Kathmandu offi ce, 
but TIP supported the establishment of the fi rst 
seed cooperative in 1996. The support has so far 
been mainly fi nancial. The fi rst seed cooperative 
was started in Kabhreplanchowk District (Central 
Development Region) in 1996 together with Nepal 
Agroforestry Foundation (NAF). A second seed 
cooperative was initiated in late 1997 in Kaski 
district (Western Development Region). Both these 
seed cooperatives supply locally collected seed 
of woody species and grasses, however, the seed 
cooperatives are currently not able to supply well-
documented seed nor are they fi nancially sustain-
able (Jha, 1999 and P.K. Jha, personal observation¹).

TIP did not approach the private tree seed dea-
lers or forest user group (FUG) seed exchange net-
works²  to inform and guide them on using good 
genetic materials.

1.3.2 Current formal seed distribution system
inNepal

The plantation target of 30,000 ha of the Ninth 
Development Plan is high. In 1999, however, the 
MFSC support for seedling production (mainly of 
timber/fuelwood species) went substantially down. 
Support from Forest Department is now in the 
range of a few ten thousands of seedlings per 
district, this roughly corresponds to some tens of 
hectares of plantation per district per year.  

TIP is being continued as a component of 
the newly started Natural Resources Management 

¹Based on ongoing evaluations of economical results of seed 
cooperatives.

²FUG seed exchange networks appear to be emerging in the 
eastern part of Nepal (L.P. Dhakal, Personal Observations).

Sector Assistance Programme (NARMSAP) - sup-
ported by Danida. Tree Improvement and Silvicul-
ture Component (TISC) recently carried out a 
survey³ in 15 Districts of Nepal to assess the cur-
rent nursery production (see Fig. 1). All nurseries 
regardless of ownership and affi liation were identi-
fi ed prior to randomly selecting a sample of 20% 
in each of four nursery size categories (see Table 5).

Table 5 shows the total seedling production in 
all 15 districts in each size category of nursery. All 
species produced in each nursery have been aggre-
gated according to the source of seed. The seedling 
production is an average of 1997 and 1998 produc-
tion. 

The “Large” nursery category is partly domi-
nated by nurseries producing Morus alba for seri-
culture4  production, the other three categories 
consist of a mixture of nurseries supported by 
Ministry of Forestry and Soil Conservation and by 
NGOs. 

Around two thirds of the seed in all categories 
have been collected directly by the nurseries, while 
HMG (TISC) delivers from 13% to 24% of the 
seed to in the “Fairly large” to “Small” nursery 
categories and large private dealers provides 12% 
of the seed to the “large” nursery category. One 
conclusion would be that TISC maintains a share 
of the seed market for the smaller nurseries that 
is comparable to that of the early 1990’s (25%), 
although perhaps halved. A result of greater signi-
fi cance is that at least two thirds of the seed are 
completely undocumented.
  

³The 15 districts were chosen to get a representative distribution 
from east to west as well as Terai and Midhill districts. All 15 
district headquarters were visited to make a complete list of all 
nurseries in each district (Chitwan, Dailekh, Dhading, Dhan-
kuta, Doti, Ilam, Kailali, Kaski, Kavre, Mahottari, Myagdi, Palpa, 
Rupandehi, Sunsari, Udayapur).

When all nurseries in each of the districts had been listed, a 
minimum of 20 nurseries per district was selected. 20% of total 
in each category or minimum of 2 are selected in each category. If 
the latter added up to less than 20 nurseries, additional nurseries 
were selected for the categories in proportion to the categories’ 
representation. When selecting from each category, sampling was 
purposely chosen from as many agencies or institutions involved 
as possible. The 15 districts were chosen to get a reasonably even 
distribution of Terai and Midhills districts.

The survey originally attempted to pose a large number of 
questions regarding seed sources, pricing and seed distribution 
networks. However, as the data indicates, nearly two thirds of 
seedlings produced come from seed collected by the nursery 
caretakers and hardly any documentation of seed is made.

Figure 1. The 15 districts of the TISC nursery survey in Nepal.

Species 92/93
(kg)

93/94
(kg)

94/95
(kg)

95/96
(kg)

96/97
(kg)

97/98
(kg)

Total
(kg)

5 fodder species 490 116 191 306 595 1,698

14 other species 3,454 1,899 1,869 1,307 1,209 739 15,468

Total 3,944 1,899 1,985 1,498 1,515 1,334 17,166

Source: Hilbert (1998)

Table 4. Seed distributed by TIP (1992 to 1998)
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The number of species handled by the nurseries 
is quite large as can be seen from Table 6, although 
when the relative contribution of species is consi-
dered it becomes evident that 3/4 of the seedlings 
come from 3 species (see Table 7).

Table 7 shows the relative production of 105 
species in nurseries. The table presents the rela-
tive production overall and shows that very few 
species dominate the production. It will be shown 
later in this paper that fodder species is of utmost 
importance to smallholders in Nepal. The relative 
production of the 24 most highly valued fodder 
species in the nurseries is therefore also shown (see 
annex 2 for a list of the 24 species). Considering 
the importance of the fodder species it is notewor-
thy that the relative production of the species on 
average is only 0.19% and no species has a rela-
tive production of more than 1.4%. There is no 
straightforward explanation for the low produc-
tion of fodder species, but it is highly unlikely that 

the low production is due to low demand.
Dalbergia sissoo is mainly a timber species of 

the lowlands; it is threatened by a syndrome of 
diseases and pests possibly because of having been 
planted on too heavy soils. Morus alba is a good 
fodder species which according to the present 
survey was mainly promoted in nurseries by the 
Department of Agriculture for sericulture. Melia 
azedarach is an all-round species with a wide range 
of adaptation; it is used for fodder and simple fur-
niture.

About 25% of responding nurseries in the survey 
mentioned that they would have liked to produce 
additional species. The nurseries were asked to 
provide the reason why they did not produce the 
species (through an open-ended question) and the 
main reason were lack of viable seed and technical 
knowledge on how to handle the seed (Table 8). 

The main impression from the survey is that 
extremely few species dominate the seedling pro-4Silk worm rearing.

Source category Large

%

Fairly
Large

%

Medium

%

Small

%

Total

%
Collected by nursery directly 75.0 62.2 57.0 65.2 72.1

HMG (mainly TISC) 6.3 17.1 24.3 13.3  8.8

INGO 0.4 9.1 11.8  0.5 2.2

Large NGO  0.0 1.9 0.1 15.1 0.4

Small NGO 0.2 0.9 1.3 0.5 0.3

Large private dealer 12.5 2.7 2.3 2.9 10.5

Small dealer 0.7 0.5 0.0 0.0 0.6

Mixed purchase and collection 4.8 5.6 3.2 2.5 4.8

Unknown 0.2 0.0 0.0 0.0 0.1

Total 100 100 100 100 100

% 79.8 14.4 5.0 0.9 100

Collectors and distributors

Collected by nursery directly: Seed collected by nursery caretakers or by nursery caretakers from farmers or
from local market
HMG: Government offices distributing seed

INGO: INGO distributing seed to several districts

Large NGO:  NGO distributing seed to several districts
Small NGO: Small NGO distributing seed within district

Large private dealer: Private company with sales to many districts

Small dealer: Community User Group, Women's Group, etc. selling/distributing seed within district
Mixed purchase and collection: Same species in same nursery both collected and purchased

Unknown: Information not provided

Nursery Categories

Ministries of Forestry & Agriculture and NGOs

Large: x > 40,000 seedlings per year
Fairly large: 15,000 < x < 40,000 seedlings per year

Medium: 5,000 < x < 15,000 seedlings per year

Small: x < 5,000 seedlings per year

Source: Survey carried out by TISC in early 1999

Table 5. Seedling production in different categories of nurseries in 15 districts of 
Nepal (20% sample). Average of production in 1997 and 1998).
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duction and that most seedlings are produced by 
local collection of seed. It may be interpreted 
as very positive that seed are collected locally, 
because there will be a higher likelihood of rea-
sonable match of species to site than seed that 
come from afar. However, evidence from one of 
the most intensive community forestry projects 
in Nepal (Nepal-UK Community Forestry Project) 
indicates that  ‘seedlings of the required species, 
quantities and qualities are not being produced’ 
when the seedling production is wholly entrusted 
to a nursery caretaker (Neupane, 1997). Further-
more, it is peculiar that the highly valued fodder 
species are produced in such small quantities.

1.4 Does tree seed still have a role to play in
Nepal?

Establishment of plantations in Nepal appears to 
be slowing down and it is therefore relevant to 
pose the question whether tree seed (or rather 
reproductive material of woody species) has a role 
to play in a poverty-oriented programme.

However, we will show in the following that 
fodder trees hold a key to one of the large con-
straints for improvement of the livelihood of 
smallholders in Nepal and that the opportunity 
for removing this constraint is currently not being 
utilised.

1.4.1 Importance of forests and trees in farm
land

There is a high degree of interdependence between 
cultivation, grazing, and forestry in Nepal. It is vir-
tually impossible to adjust one aspect of the fer-
tility fl ow without affecting the others (Carson, 
1992).

Livestock is an essential part of almost all subsis-
tence farming systems in Nepal. Three quarters of 
all households keep cattle, and half of all house-
holds keep buffalo, goats, and poultry. About two 
thirds of Nepal’s livestock owners have less than 
one hectare of land, and women contribute signi-
fi cantly to livestock raising (APP, 1995).

Shortage of fodder is the major constraint to 
livestock production in Nepal (Pandey, 1997). It 
is therefore a key in addressing poverty (Joshi et 
al., 1999), furthermore the most limiting factor 
in agriculture is farm yard manure (Floyd, 1997). 
Therefore introduction of high value fodder spe-
cies is the entry point for improving the overall 
agricultural situation (Carson, 1992).

Because of the increasing pressure on food sup-
plies, productivity is low and most animals, espe-
cially cattle, suffer from malnutrition (Carson, 
1992). The malnutrition varies from permanent 
starvation to substantial underfeeding for periods 
of the year (LSMP, 1993).

Farmers are using fodder from woody species 
throughout most of the year, the lean period for 
animal nutrition is the dry season and the farmers 
become increasingly dependent on leaves from 
woody species. As the dry season progresses herbs 

and grasses disappear and crop residues are used up 
(Panday 1982; Mahat, 1987a; Dutt, 1993; Linde-
gaard, 1995; Paudel et al., 1997). An example of the 
use of fodder in Koshi hills along the course of a 
year is presented in fi gure 2 (page 9).

In a study in 3 districts in Central Nepal, Vickers 
and Kharel (manuscript 1999) found that fresh 
grass, cut for stall feeding from private farmland 
or communal forests, is the main constituent of 
feed between July and November, peaking at 62% 
of all feed offered in September. For the rest of 
the year covering the winter and dry seasons, tree 
fodder makes up the largest single component of 
feed supply. The farmers reported that a shortage 
of tree fodder was the main element of their total 
food defi cit in the dry season.

It has been estimated that as much as 35% of 
livestock feed requirements, or 5-6 million tons dry 
matter equivalent annually, are met from forage 
collected from the forest (Panday 1982 cited in 

No of
Nurseries

Nursery Size
No of Species
All nurseries

No Species by nursery
  Min       Avg         Max

50 Large 68 1 5 38

68 Fairly large 86 1 6 42

60 Medium 62 1 4 40

32 Small 33 1 3 16

13 Very Small 19 1 2 8

Source: Survey carried out by TISC in early 1999

Species produced % of total seedlings

Dalbergia sissoo 42.4

Morus alba* 25.6

Melia azedarach 8.0

Pinus roxburghii 4.0

Alnus nepalensis 2.8

Next 30 species 15.8

Bottom 70 species 1.5

Sum of 24 most highly valued fodder species** 5.1

Average of 24 most highly valued fodder species** 0.19

Source: Survey carried out by TISC in early 1999. *Morus alba mainly produced for
sericulture. ** Included in the above total of 105 species.

Reasons for not producing % of nurseries
Lack of seed/viable seed 73

Lack of seed/viable seed & technical knowledge 17

Lack of technical knowledge 8

Lack of free seed 2

Source: Survey carried out by TISC in early 1999. The question was left open for
the nurseries to answer.

Table 6. No of species per nursery category.

Table 7. The distribution of species production in nurseries an production of 
highly valued fodder species.

Table 8. Constraints for seedling production in nurseries.
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In response to better market opportunities in the 
Terai and parts of the Hills, raisers of livestock grow 
an increasing proportion of their higher quality feed 
requirements on their cultivated land, and on under-
utilised land in close proximity to their livestock 
operations. This requires a considerable change from 
traditional farming systems. Introduction of fodder 
crops into the cropping system generally requires 
some substitution of food crop production (LSMP, 
1993).

The production of fodder from trees, legume 
pasture or grasses on available uncultivated land is 
diffi cult under land use systems which do not tra-
ditionally provide for the establishment or mainte-
nance of these types of introduced fodder resources. 
Traditional techniques accommodate the integra-
tion of fodder trees into the cropping system, but 
knowledge of fodder establishment on cropping 
and unutilised village grasslands is very limited 
(LSMP, 1993). Farmers however, quite readily adopt 
the technology of private planting of useful indi-
genous species. In a study of the adoption, diffu-
sion and incremental benefi ts of 15 technologies in 
western Nepal, adoption of planting of fodder trees 
ranked among the highest (Floyd, 1997).

It is therefore reasonable to expect that inclu-
sion of higher yielding woody fodder species into 
the farming systems of Nepal has good prospects 
and is a feasible pathway towards improvement of 
farmers’ livelihood.

1.4.3 The woody fodder species
A large number of preference studies on the use 
of woody species (including fodder species) have 
been made in Nepal. Unfortunately many of the 
studies have been based on the administrative 
delineation of Nepal (Upadhyaya, 1992; Panday, 
1982; Amatya, 1990; Kayastha et al., 1998). Al-
though these studies have given some preliminary 
ideas of local preferences, they do not provide an 
understanding of the growth potential of the pre-
ferred species as the variation within districts and 
even more so in the Development Regions is enor-
mous. The variation within Development Regions 
could be compared to the variation in growth con-
ditions between Honduras and Alaska.

More useful are the species preference studies 
that have been based on altitudinal variation, these 
studies provide a more detailed understanding of 
the variation in species availability and possibili-
ties of growth of the species (Rusten, 1989; Upton, 
1990; Carter, 1992; Thapa, 1994). However, it 
is diffi cult to make generalisations based on the 
information from these studies without a mapping 
that closely follows the topographic variation.

Several of the studies have demonstrated that 
farmers have a very detailed knowledge of the 
intrinsic qualities of a large number of fodder spec-
ies and how the farmers utilise this knowledge in 
the fodder regimes of their animals (Rusten, 1989; 
Carter, 1992; Thapa, 1994; Lindegaard, 1995; 
Shrestha, 1997; Vickers & Kharel, 1999). Some of 

LSMP Vol. III, 1993). However, according to 
sources given in Joshi et al. (2001), the overall defi -
cit of dry matter is about 31-41% and a severe defi -
cit exists in concentrated feeds (67%) and green 
fodder (54%). In the accelerated livestock growth 
regime of the Agricultural Perspective Plan (APP) 
animal feed of the requisite quality will become 
an increasingly important constraint to growth, 
and research on fodder production and on animal 
nutrition will become all the more important 
(APP, 1995).

Livestock development is one of the priority 
areas of the APP. At present the contribution of 
livestock to the Agricultural Gross Domestic Pro-
duct is 31% and it is envisioned that the growth 
rate will increase from 2.9% at the onset of the 
plan in 1991 to 6.1% at the end of the last 
5-year period in 2009-2014. The expansion of the 
livestock sector, driven by rising incomes, offers 
the single most important opportunity to bring 
women into the commercial production system 
and to raise their incomes. Women contribute 
70% of the work effort in livestock raising (APP, 
1995).

1.4.2 Agroforestry brief
Studies have shown that the amount of trees 
grown on farms have increased over the last 20 
years (Carter and Gilmour, 1989 in AFRT, 1997). 
Soil fertility of hill farms is maintained through 
the use of farmyard manure produced by com-
posting livestock manure with bedding/crop resi-
dues.

Trees are incorporated into the farming systems 
in many ways. Lumle Agricultural Centre recogni-
ses fi ve major types of agroforestry practices by far-
mers (AFRT, 1997):

Trees grown in the crop terrace risers, corners 
and fi eld boundaries on bhari 5 land are interact-
ing with cereals and livestock production. The 
main concern is to minimise shading effect to 
food crops (farmers have a whole range of terms 
for the effects of trees on crops (Thapa, 1994)). 
Trees are mostly grown for fodder and fuelwood 
as well as for some timber and non-timber use.
Commercial crops under shade are domesti-
cated cash crops such as cardamom, tea, coffee, 
ginger and grass.
Woodlots are planted on uncultivated margi-
nal lands such as Kharbari, farm corners, water 
holes and gullies e.g. Bamboos.
NTFP production includes raising of trees, 
shrubs and herbs that are not necessarily dome-
sticated but have importance from an income 
generation point of view e.g. Choerospondias axil-
laris, Litsea cubeba, and indigenous medicinal 
herbs in farm land.
Silvipastoral practices to rehabilitate degraded 
areas are mostly used in high hill areas 
under Government/community managed land-
use system.

 5Bhari land is irrigated crop land, 
while Khet is un-irrigated crop land. 
Kharbari is marginal land.
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Months Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Pau Mgh Fal Cha Bai Jst Asr Srn Bhd Asj Kar Mgr

Seasons Winter Pre-monsoon Monsoon Post-monsoon

Fodder Tropical (to 3,000 ft.)

Artocarpus lakoocha

Bauhinia purpurea

Ficus lacor

Litsea monopetala

Grewia subinequalia

Garuga pinnata

Acacia catechu

Scarcity - Terai

Fodder Subtropical (3,000 ft. to 6,000 ft.)

Bauhinia purpurea

Celtis australis

Ficus semicordata

Ficus neerifolia

Grewia optiva

Ficus auriculata

Morus spp.

Ficus sp. (Pate bar)

Amliso

Bamboo (Mal bans)

Scarcity - Subtropical

Fodder Warm temperate (6,000 ft. To 8,000 ft.)

Ficus auriculata

Ficus sp. (Pate bar)

Saurauia napaulensis

Leucoceptrum canum

Morus spp.

Bamboo (Mal bans)

Amliso

Scarcity - Warm temperate

Typical feed
requirements

Roughage6

continues, further
decrease in
livestock
productivity.
Supplement
fodder, bamboo

Ploughing increases
feed requirement Net
loss in livestock
productivity. Crop
residues. Fodder trees
in flush

A season of succulents with
high nutritive value. Buffalo
and cows give birth and
livestock production is high.
Green grass, herbs, crop
thinnings

Roughage feeding
starts. Livestock
productivity goes
down. Mature grass
supplemented with
tree fodder

Source: Dutt (1993)

Missing
Information

Figure 2. Cultivated fodder trees, time of use (grey) and period of fodder scarcity (black) in Koshi Hills.

6Roughage: food that contains a 
high proportion of cellulose, which 
stimulates intestinal functioning.

the studies have also shown that most likely seve-
ral species are differentiated into sub-populations 
of different fodder value as perceived by farmers 
(Amatya, 1989; Thapa, 1994) and that several rare 
species of high fodder potential may go unnoticed 
because they are too rare to be categorised as most 
preferred by farmers (Thapa, 1994).

Mapping of the ecological variation in Nepal 
with information on distribution of species along 
the ecological gradients is an indispensable tool 
for an effi cient extension service and for general-
ising information from species preference surveys. 
A potential vegetation map has been elaborated by 

TISC (see map in annex 1) and the distribution 
of a number of highly valued fodder species is pre-
sented in annex 2.

In most of the species preference surveys a 
number of species are repeatedly occurring. A 
good representative list of a number of highly 
valued fodder species has been presented by Kay-
astha et al. (1998); this list has been used in the 
present report (list of highly valued fodder spe-
cies) with some additional species as suggested by 
offi cers and project staff within TISC and Depart-
ment of Forest Research and Survey (see Table 
12 and annex 2). Most of the species are without 
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doubt among the most valuable fodder species in 
Nepal. Very little is known on the growth, produc-
tion and pollination of the species and only little 
detailed information is available on their distribu-
tion (details on the species are presented in annex 2).

1.4.4 Species use in forest and farmland, the
Lumle Survey

Lumle Agricultural Research Centre in Western 
Development Region carried out a participatory 
study to defi ne the major interdisciplinary 
recommendation domains (RDs) for the centre. 
Five major domains were identifi ed viz. River 
basin (<600m), low hills (600-1000m), middle hills 
(1000m-1600m), high hills (1600m-2300m), and 
mountains (>2300m). A stratifi ed random sample 
survey based on identifi ed RDs was carried out in 
256 villages representing a sample of 3.85%. There 
was a total of 703 cases in 256 villages in 9 districts 
(Vaidya & Floyd, 1997).

One result of the study was the contribution 
of various sources to livestock feed in different 
domains as shown in table 9. Straw made the big-
gest contribution (31%) and this came largely from 
rice, fi nger millet and maize. Understandably straw 
contribution declined with altitude. Straw was fol-
lowed by ground grass and availability of grass was 
larger during the rainy season. The fodder from 
household farm sources was 19% and the fi gures 
indicate that households at lower altitudes plant 
trees to compensate for scarcity in natural resour-
ces, while dependence on common forest property 
increased with altitude. Grazing, Kharbari (grass 
from non-irrigated land) and community forest 

contributed a relatively small amount. 
Farm trees contributed with about double the 

amount of fodder as compared to the national and 
community forest combined.

Table 10 indicates the importance of various 
sources of fodder/forage to wealth groups. The 
contribution from fodder trees from own farm 
source is remarkably similar across wealth ran-
king.

Lumle has for many years encouraged stall 
feeding and planting of trees on private land. It 
is therefore likely that planting of fodder trees on 
private land in the Lumle target area is more pre-
valent than elsewhere in Nepal. Buffaloes were 
mostly stall-fed, while less than a third of total 
cattle are now under this system.

The predominant species used by domains (alti-
tude) and types of sources (farmland, community 
forests and government forests) are shown in Table 
11. Between fi fty and seventy species were used 
in respectively farmland, community forests and 
plantations, and Government forest, however, the 
majority of species were infrequently used. As 
shown in table 9, farmland species contribute 
much more to the supply and more species were 
reported with high frequencies as can be seen in 
Table 11.

There appears to be a gradient of use by altitude 
for most species (including grasses) - some species 
are mostly used at lower altitudes and others at 
higher altitudes; this most probably refl ects the 
relative abundance by altitude of the species. The 
farmland species are different from the species 
occurring in natural forest and in plantations.

Domain N Farm
trees

Community
forest

Government
forest

Ground
grass

Straw Grazing Kharbari

River basin 71 20.5 3.7 6.3 25.7 33.5 2.2 8.1

Low hill 281 21.9 1.9 5.8 29.3 33.1 2.1 5.9

Middle hill 278 16.9 1.0 7.1 29.1 30.5 4.2 11.2

High hill 72 13.2 4.6 16.6 22.4 20.3 12.1 10.8

Mountain 1 - - 50.0 40.0 10.0 - -

Overall 703 18.8 2.0 7.5 28.2 30.9 3.9 8.7

Source: Vaidya & Floyd (1997), Table 45.

Table 9. Percentage contribution of various sources to total feed supply by domains.
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1.4.5 Species in forest, the National Forest
Inventory

The National Forest Inventory (NFI) of Nepal was 
carried out in 1994-98 and covered 51 districts and 
hilly parts of 14 Terai districts7. NFI was one of 
several inventories used to provide forest resource 
information for national-level strategic planning 
and did not aim to provide detailed information 
on species distribution or species composition of 
the various forest types in Nepal (NFI, 1999).

The 51 districts were analysed using a systematic 
grid of air-photo points of the area of accessible 
forest, and as such the layout of the plots could 
be interpreted as laid out randomly with respect to 
forest types; the species’ abundance in plots will 
give some indication of the general abundance in 
the country.

In terms of biomass used, fodder is among the 
most used tree/forest product in Nepal and the 
species used for fodder should turn up in a forest 
inventory if they are contributing substantially to 
the fodder production. What is interesting, how-
ever, is that only a few of the most highly valued 
fodder species actually turn up in the national 
forest inventory as can be seen fromTable 12.

266 species (incl. unidentifi ed grouped together) 
in 545 plots were registered in the survey. The 
two most common species/genus are Shorea robusta 
from upper tropical zone and the Quercus species 
from the temperate (and alpine) zone. Both Shorea 
robusta (sal) and the Quercus species are dominant 
members of forest types and their commonness 
was to be expected. 

7The Forest Resource Information 
System Project analysed the forest 
and shrub area of Nepal using 
information from several invento-
ries. The project carried out a “Nati-
onal Forest Inventory”covering 
areas that had not been investi-
gated (NFI, 1999).

Wealth ranking
group

N Farm
trees

Community
forest

Government
forest

Ground
Grass

Straw Grazing Kharbari

Rich 205 19.5 2.25 5.96 26.2 33.8 3.75 8.52

Medium 252 19.6 1.61 7.05 27.5 31.2 4.00 9.05

Poor 246 17.6 2.13 9.25 30.5 28.0 4.02 8.50

Overall 703 18.8 1.98 7.50 28.2 30.8 3.93 8.70

Source: Vaidya & Floyd (1997), Table 46.

River basin
<600m

Low hill
600m-1000m

Mid hill
1000-1600m

High hill
1600-2300m

% in River basin % in Low hill % in Mid hill % in High Hill
Most important farmland species

Premna barbata 55 21 2 0

Garuga pinnata 52 25 5 0

Ficus lacor 36 30 14 2

Litsea monopetala 33 48 46 9

Ficus semicordata 24 52 71 6

Artocarpus lakoocha 17 21 13 4

Ficus glaberrima 12 23 5 0

Dendrocalamus spp. 0 10 25 1

Ficus clavata 0 8 20 1

Ficus nemoralis 0 0 13 7

Lindera pulcherima 0 4 20 4

Most important species from community forest and plantations + forage grass
Shorea robusta 33 35 12 0

Castanopsis indica 0 9 20 28

Quercus glauca 0 0 12 44

Forage grass 17 27 4 0

Species from Government forest + forage grass
Shorea robusta 26 24 4 0

Castanopsis indica 9 15 22 14

Quercus semecarpifolia 0 4 8 41

Quercus glauca 0 0 20 57

Forage grass 39 37 1 0

Source: Vaidya & Floyd (1997), Appendices VIA-C. Only  the most commonly used species (with a total response of above
10%) are shown here

Table 10. Percentage contribution of various sources to total feed supply by wealth groups.

Table 11. Species mostly used for fodder in the LARC domains.
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The 24 most highly valued fodder species 
together account for less than 4% of the stems 
recorded in the plots. This is not commensurate 
with the fact that fodder tree leaves in terms of 
biomass is the biggest product from the accessible 
forests of Nepal.

The two most likely explanations for this dis-
crepancy is that:

Fodder from the forests in general does not 
come from the most highly valued tree spe-
cies because these species are rare in the natu-
ral forest, and 

A large volume of fodder does in fact come 
from private land (farmland trees).

8Not only fodder trees appear to 
be rare in the natural forest. Also 
several fruit tree species may be 
rare in natural forest, e.g. Lapsi 
(Choerospondias axillaris) was not 
registered at all in the above nati-
onal forest inventory, although it 
does occur in the botanical check-
list from the same survey.

Considering the intense pressure on the forests 
in Nepal it is a probable scenario that many of the 
most highly valued species have become rare in 
accessible forests, and furthermore it is very likely 
that the fodder species are still surviving in the 
farmland, tended by the owners8.

The scenario does raise a new question: what is 
the actual and potential productivity of the farm-
land species? If the farmers are moving wildlings 
around their land and tending natural regenera-
tion of their trees, it is very likely that the trees 
are inbred and that even a simple domestication 
(bringing together unrelated individuals in seed 
orchards) can release a large dormant production 
potential within a few years; furthermore a more 
intensive selection may increase the production 
from the trees even further.

1)

2)

Frequency of two most common species in FRIS survey
Species Small trees % Large trees % All trees %

Shorea robusta 6.07 19.40 15.52

Quercus sp. 14.06 8.2 9.87

Total spp.            100         100             100

Frequency of selected highly valued fodder trees in FRIS survey
Species Small trees % Large trees %All trees %

Acacia catechu 0.13 0.26 0.22

Albizia lebbeck 0.02 0.01 0.02

Albizia procera 0.02 0.07 0.05

Artocarpus lakoocha 0.02 0.00 0.01

Bauhinia purpurea 0.50 0.17 0.27

Bauhinia variegata 0.43 0.18 0.25

Brassaiopsis glomerulata Not recorded Not recorded

Brassaiopsis hainla Not recorded Not recorded

Celtis australis 0.19 0.02 0.07

Ficus auriculata 0.02 0.02 0.02

Ficus glaberrima Not recorded Not recorded

Ficus hispida 0.02  0.00 0.01

Ficus lacor 0.02 0.01

Ficus neriifolia 0.03 0.01

Ficus semicordata 0.13 0.07 0.09

Ficus subincisa Not recorded Not recorded

Ficus sp. 0.24 0.03 0.09

Garuga pinnata 1.11 2.19 1.87

Grewia optiva 0.35 0.16 0.22

Litsea monopetala 0.11 0.03

Litsea sp. 0.05 0.14 0.11

Premna interrupta 0.08 0.03 0.05

Prunus cerasoides 0.21 0.13 0.15

Prunus sp. 0.03 0.09 0.07

Quercus lamellosa* 0.03 0.02 0.02

Quercus semecarpifolia* 0.72 2.26 1.81

Sauraria napaulensis 0.03 0.01 0.01

If all 266 species were equally abundant in the survey, the average would be 0.38%

Source: The species tables from the National Forest Inventory were kindly made available by the Director
General of Department of Forest Research and Survey.

Note*: Also included in the Quercus spp. - most common species

Table 12. Frequency of selected species from the national forest inventory.
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 2. How to Improve the Situation

Our review and analysis in the previous chapter 
shows that livestock malnutrition is a major con-
straint in Nepal’s agricultural development, and 
that tree fodder is an indispensable part of the 
livestock system. Thus tree fodder holds a key 
to poverty alleviation in Nepal. Furthermore the 
expansion of the livestock sector, driven by rising 
incomes, offers the single most important opport-
unity to bring women into the commercial produc-
tion system and to raise their incomes.

Open grazing system of livestock rearing is in-
creasingly being replaced by stall-feeding due to 
an increase in cropping intensity and an intensi-
fi cation of community forestry. Another change 
which motivates farmers to keep more productive 
animals under stall-feeding is the opening up of 
road heads and development of milk shed areas 
along the road heads (Joshi et al., 2000). The 
demand for forage and fodder resources in and 
around farms is thus increasing both in terms of 
quantity and quality. 

The Ninth Five Year Plan of HMGN (NPC, 
1998) puts forward very ambitious targets for 
fodder (from trees) and forage seed (from grasses 
and legumes). The plan is to produce 932 tons 
of summer and winter grass seed, 416 tons of 
perennial grass seed, 165 tons of pasture land grass 
seed and 22,161,000 fodder tree seedlings (NPC, 
1998).

In a study commissioned by TISC (Joshi et al., 
2000), a group of agricultural experts identifi ed the 
main constraints to increased production of forage 
and fodder material. The group concluded that 
procedures for production and distribution have 
not been worked out and production is therefore 
falling short of targets especially for fodder trees 
(Joshi et. al., 2000).

The main constraints for production and pro-
curement of forage and fodder seed were identi-
fi ed by Joshi et al. (2000) as:

Lack of technologies related to production of 
quality planting materials.
Lack of choice for different species and limited 
access to new germplasm.
Limited supply of source seed from Govern-
ment line agencies.
Lack of quality control measures in fodder and 
forage seed and planting materials.
Cost of forage seed from private sector is very 
high.

The main constraints for distribution of forage 
and fodder seed have been identifi ed by Joshi et al. 
(2000) as:

Lack of marketing: in particular no established 
registration of seed demand. 
Lack of awareness among the farmers and of 
coordination between demand and supply. 
Lack of promotional activities, of linkages be-
tween agencies and of coordination between 
producers and distributors.
Most of the problems are related to production, 
processing of seed and planting materials and 
their effective dissemination to the clients.
Very low price fi xed by the Government.
Lack of policy addressing quality of fodder, 
forage and fl ow of materials to and from Nepal
Growing need of a forum for production and 
distribution of forage and fodder seed.

Most of the above constraints are concerned 
with forage (grasses and legumes), because produc-
tion of fodder tree seed of high quality species 
is almost non-existent. However, the observation 
that a centralised government-run seed production 
and distribution of forage seed is unable to fulfi l 
the stipulated targets in the Ninth Five Year Plan 
of HMGN should be taken into consideration. It 
would be even more diffi cult for a government 
service to produce and distribute fodder tree seed 
because demand is larger than production of forage 
seed (see following section for our recommenda-
tions). 

Joshi et al. (2000) observed that - in response to 
an inadequate service from government agencies 
- farmers and their organisations are emerging as 
key players in the trade; this shows that produc-
tion of seed can be done by rural organisations in 
stead of government agencies.

The group of agricultural experts points out that 
the private sector are likely to be the most cost 
effi cient producer of seed and that production of 
fodder and forage planting materials needs to be 
by decentralised farmers’ groups, individual far-
mers, farmers’ associations, NGOs, and INGOs 
(Joshi et al., 2001).

The role of the Government line agencies in 
the forage and fodder seed business may be to 
facilitate the work of the organisations through 
imparting skills and knowledge, oversee quality 
control aspects, and also provide source materials 
(both exotic and indigenous).

The production of planting materials of fodder 
and forage is targeted at meeting domestic demand; 
therefore marketing could be less sophisticated 
and could be relatively easily addressed by better 
co-ordination between producers and consumers. 
This could be best facilitated jointly by farmers’ 
cooperatives, farmers’ associations and concerned 
Government line agencies.
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Functional coordination and networking be-
tween the government line agencies and the pro-
jects that are closely related to fodder and forage 
should be established. Programmes should be clo-
sely working with District Livestock Offi ces to 
achieve better results.

Creation of a favourable environment for the 
entry of private sector into the business, particu-
larly price fi xation should be left to producers and 
buyers through negotiation of supply of quality 
source seed in adequate quantity and well in time.

2.1 Proposal for future strategy of TISC

2.1.1 Relative strength and potential of TISC
Tree Improvement and Silviculture Component 
(TISC) is a component of NARMSAP, which is 
a sector programme with the overall programme 
objective of poverty alleviation. The sector pro-
gramme is of a long-term nature and involves 
many cross cutting issues, including the plight of 
women.

As we have shown in the analysis above, the 
fi eld in which TISC already works holds a key to 
a bottleneck in the improvement of the livelihood 
of the poor (not least the women) in Nepal. The 
opening of this bottleneck requires collaboration 
between line agencies and direct support to user 
organisations in the countryside as well as private 
entrepreneurs. 

TISC is presently working within three major 
(and overlapping areas): (i) Domestication of 
woody species and seed distribution; (ii) FUG 
silviculture; and (iii) Conservation of threatened 
useful species. TISC’s strength and particular capa-
bilities can be summed up as:

TISC has considerable experience in seed source 
establishment and has established a network 
of seed sources in the Central and Western 
Development Regions. Most of these seed sour-
ces are in natural forests and in plantations 
and they will be integrated into a seed zone 
system. TISC will assist the FUGs responsible 
to incorporate seed production into multiple 
use operational plans (seed production will be 
a part of FUG silviculture). Although the over-
all demand is smaller for many species from the 
natural forest, there will still be more than suf-
fi cient demand for a selected number of seed 
sources in each seed zone - provided that TISC 
establishes the proper linkages between produ-
cers and consumers.
TISC has started establishing BSOs of several 
multipurpose woody species in high demand 
by farmers both for fodder and fruits.
TISC has started establishing seed sources in 
farmland (e.g. Thapa, 1999) and plans to sub-
stantially increase the support to cooperatives 
also in this respect.
TISC has started establishing in situ conserva-

tion areas of threatened useful species, e.g. Bijai-
sal (Pterocarpus marsupium) and Satisal (Dalbergia 
latifolia), which will also serve as seed sources.
TISC has started the process of supporting seed 
cooperatives for distribution of seed of species 
in demand by farmers, especially fodder trees.
TISC has produced a digital ecological map of 
Nepal that closely corresponds to the agro-eco-
logical mapping proposed by LSMP (1993) as 
the foundation for effi cient interventions in the 
livestock sector.
TISC has prepared a database of species-wise 
information on most of the species used by far-
mers and is in the process of improving the 
database and of producing species leafl ets and 
manuals (including a manual for bamboo spe-
cies).
TISC is conducting training courses for seed 
cooperatives and private suppliers and plan to 
increase networking among producers and sup-
pliers of seed.

Thus TISC is in a very strong position to support 
the various Government agencies and other actors 
involved in the livestock sector and TISC should 
therefore collaborate with the Department of 
Livestock in fulfi lling the targets of the 9th Develop-
ment Plan.

2.2   Proposed mandate of TISC
TISC has hitherto worked predominantly as a 
Government provider of seed and seed sources. 
In the new scenario, where the demand is very 
decentralised, the working style of TISC has to 
change from a hardware provider to a facilitator 
and network partner. This corresponds to a shift 
away from the idea of collecting the majority of 
seed, to the concept of helping and supporting 
other institutions and groups to carry out procure-
ment of seed.

2.2.1 Collaboration with other agencies
Much more effort will have to be put into net-
working with other line agencies and departments 
and into a creative and substantial support to 
NGOs, private seed dealers, and user group net-
works (including monitoring and awareness pro-
grammes) and to support relevant research by 
NGOs and government institutions. TISC should 
therefore be ready to spend considerable time 
and budget in supporting activities that are imple-
mented through partner organisations.

TISC should prepare and implement an inte-
grated programme for support to the relevant 
farmers’ groups, FUGs, seed cooperatives and asso-
ciations; establish institutional capacity building 
and marketing support; and a programme for tech-
nical backstopping.

TISC should also start a formal collaboration 
with the Department of Livestock and should 
suggest that TISC becomes a member of the 
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‘Livestock Fodder and Pasture Working Group’ 
established by NARC.

TISC should support the private seed dealers 
with technical advice and make them aware of the 
importance of quality seed. Hence both training 
and awareness programme should be initiated.

2.2.2 Planting zones and provision of high 
quality seed

TISC should decide on a planting zone system 
based on the potential vegetation map and sup-
port the use of the planting zones as a guide for 
seed transfer. Maps of planting zones for indivi-
dual species could be produced for each of the spe-
cies that the seed cooperatives are working with 
(see also map in annex 1).

TISC should support seed cooperatives to estab-
lish a network of seed sources - in farmland with 
farmers, and in natural forest with FUGs - that will 
cover the demand in the various planting zones.

For all priority species an estimate of their pro-
duction potential should be elaborated to provide 
an estimate of the number of trees needed for seed 
production. The seed sources from farmland and 
natural forest should be established with short-
term supply demand in mind. All these seed sour-
ces should be established and managed by farmers 
and FUGs with consistent and continuous advice 
from TISC. Farmers and FUGs should directly 
engage in production agreements with the regio-
nal seed sellers (seed cooperatives, etc.) with advice 
from TISC.

For the long-term supply of seed it would be an 
advantage to establish BSOs for several of the fast 
growing species (many perhaps most of the fodder 
species). An estimate of the size/number of BSOs 
to be established - based on demand and produc-
tion capacity estimates - should be made for each 
species in relevant planting zones. Establishment 
and management should be made with advise 
from TISC.

2.2.3 Seed source identifi cation of species in
farmland and species in natural forest

The identifi cation of potential seed source species 
in farmland should be done by the seed coopera-
tives. When the seed cooperatives have identifi ed 
farmers willing to enter into agreements for seed 
production, TISC will make seed source evalua-
tion and description (in collaboration with the 
seed cooperatives).

The identifi cation of potential seed sources spe-
cies in natural forest should be done in collabora-
tion with FUGs. Seed should never be considered 
the only income from a seed source, but rather a 
part of a multiple use. TISC will therefore assist 
FUGs in making management plans (operational 
plans) that will take into account the multiple use 
of the forest while ensuring a sustainable harvest 
of seed9. 

TISC will enter the information from the seed 
source descriptions into the TISC SeedInfo data-

base and use the compiled information from all 
seed sources to produce marketing and informa-
tion materials for the producers, sellers and buyers 
of seed.

TISC should phase out providing free seed for 
species that can be collected and sold at a profi t by 
rural organisations. TISC should instead encour-
age good quality standards on the market.

TISC should mainly be collecting the following 
kinds of seed:

Seed for establishing BSOs.
From very rare sources, where seed is not avai-
lable on the normal market.
From very good or improved sources (BSOs 
and the Eucalyptus camaldulensis Seed Produc-
tion Area). Preferably private suppliers/seed 
cooperatives should collect and be charged 
royalties.
For species where collection and storage raise 
big problems.
For species where further research is needed on 
treatment, storage and nursery techniques.

2.2.4 Support to seed cooperatives, farmers’ 
networks and private seed suppliers

Tree fodder species offer the highest potential for 
a substantial volume production of seed and these 
species should be the backbone of TISC’s involve-
ment in seed.

Decentralised seed production of (tree) seed is a 
novel thing in Nepal (Joshi et al., 2000) and the pro-
cess of implementing a decentralised programme 
will be a learning process for everyone involved. 
TISC should therefore hire persons involved in 
the trade of agricultural seed as consultants in the 
early phase e.g. KOSEPAN and WESEPAC. These 
consultants should work closely with the TISC 
Networking Offi cer and the TISC Seed Offi cer to 
make TISC as effi cient as possible in networking 
and servicing the seed cooperatives, line agencies 
and private suppliers.

TISC already has substantial amounts of infor-
mation that can be transformed into extension 
and marketing material and TISC should start pro-
ducing material right away.

TISC should phase out free distribution of seed 
and should at least purchase seed (for free distribu-
tion) from seed cooperatives instead of own col-
lection.

2.2.5 Proposed support to research by govern-
ment agencies and NGOs 

Research areas that could be supported (e.g. 
through NARC research stations and through 
NGOs)

Traditional forage and fodder management prac-
tices in different agro-ecological zones.
Fodder and forage research activities from which 
to develop forage technical packages.
Promote use of native fodder trees and local 

9The FUG members will evaluate 
what products they expect from 
the forest and from what species 
and TISC will help the FUG to 
make inventory-transects of the 
forest blocks identifying all species 
(not only seed trees) for the prepa-
ration of a multiple use operatio-
nal plan.
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forage plants (e.g. Thysanolaena maxima, Medi-
cago alfalfa, Pennisetum fl accidium, Eunymus 
nutans).
Range management.
Research on pastoral production systems.

2.3   TISC support - Summing up
The paper has suggested various ways for TISC to 
be more involved in rural development and to ser-
vice the needs of small-scale farmers.

To achieve these goals TISC needs to give more 
effort to collaboration with other agencies and 
especially to create a rural network of suppliers 
and customers of seed.

There are very high potentials for TISC to con-
tribute in:

Planting zones and provision of high quality 
seed. Create an ecological framework for selecting 
seed sources.
Seed source identifi cation of species in farm-
land and species in natural forest. Participatory 
production of seed by smallholders and rural commu-
nities.
Collaboration with other agencies. Reaching 
across the boundaries of line agencies to improve the 
livelihood of smallholders.
Support to seed cooperatives, farmers’ networks 
and private seed suppliers. Assist in the creation of 
a network for sale and purchase of seed.
Support to research by government agencies 
and NGOs. Support research on fodder produc-tion 
and agroforestry.
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1.  Introduction

1.1 Making the recommendations in Part I
operational

The analysis in Part I shows that TISC could contri-
bute profoundly to the improvement of the living 
conditions for the poor farmers (smallholders) in 
Nepal. The key is to increase the availability of 
kinds and quality of fodder seedlings throughout 
the country.

The majority of seed collected for tree seedlings 
in nurseries in Nepal are collected by nursery care-
takers without regard to the number of seed parents 
and with little consideration to matching of seed 
source with planting site. A small but sizeable por-
tion of the seed is provided by seed merchants that 
most often import the seed from India without 
regard for matching seed source with planting site 
and of an inadequate number of seed parents. For 
forage and grass species, lack of proper match with 
planting site is also a problem (Joshi et al., 2001).

Most of the seed on the market are part of a 
system of free seedlings being provided to the far-
mers by government agencies and NGOs. There-
fore to improve the kinds and quality of material 
made available to farmers, it will be necessary to (i) 
make better seed available and (ii) make the seed 
and nursery business aware of the value of using 
improved seed.

The development of a transparent seed market 
therefore depends on production of quality seed 
as well as on awareness raising among government 
agencies and NGOs.

On the production side, TISC aims at mainly 
supporting seed cooperatives but also supporting 
seed merchants to the extent that these will oblige 
to sell quality material.

On the awareness side TISC will support the 
establishment of a forum for production and sale 
of quality seed, prepare information material on 
the advantages of using quality seed and infor-
mation on the quality seed stands and orchards 
available by Tree Planting Zones, as well as create 
channels for detecting ‘new’ species in demand and 
throwing them on the market. TISC will also make 
awareness campaigns among government agencies 
and NGOs and guidelines for quality control of 
seed.

In the following we will attempt to operational-
ise the recommendations made as a result of the 
analysis in Part I: Analysis and Strategy Proposal.

1.2 Defi ning quality
In order to make an operational plan for seed distri-
bution of quality seed it is necessary fi rst to defi ne 
‘quality’ of seed. Quality of seed has three major 
components (i) genetic quality; (ii) physiological 

quality; and (iii) physical quality. The physiological 
quality and physical quality are expressions of how 
many seedlings one may get from a given quantity 
of seed, while genetic quality can be expressed as 
how well a seedlot of a species may produce the 
desired product compared to other seedlots of the 
same species.

In the present context the main interest is the 
genetic quality of species, while it is implied that 
the two other aspects of quality will be kept at 
the highest possible level (see Schmidt (2000) for a 
detailed discussion of handling of tree seed).

The precondition for determining genetic qua-
lity of species is that it is possible to determine 
where in the landscape the species have a potential 
for good growth, and for each species how distinct 
populations of the species may be suitably adapted 
to the various areas of the species’ distribution.

As no fodder species has been fully tested in 
Nepal, the only way to improve genetic quality is 
to prepare a planting zone system that takes into 
account the environmental variation in the coun-
try and superimpose the species’ natural distribu-
tion onto the planting zone system.

Another condition, which is specifi c to Nepal, is 
to take into account that indigenous fodder species 
fall into two groups (i) species that mainly survive 
on farmland; and (ii) species that still survive in 
the natural forest. The conditions for collecting 
seed from the two groups of species are quite diffe-
rent. In addition to the indigenous species, several 
exotic species are used and could be considered a 
third group of species.

When the practical aspects of collecting seed 
have been discussed it will be possible to provide 
guidelines for support to the development of a 
quality seed market.

1.3 Objectives for support
The main objective for increasing the availability of 
kinds and quality of fodder seedlings in Nepal is to 
improve the livelihood of smallholders in Nepal. 
Following the recommendations in Part I, the main 
tool for distribution should be decentralised enti-
ties such as farmers’ associations or seed coopera-
tives. The objectives for the activities of the seed 
cooperatives will be: 

Ability of the cooperatives and other seed 
supply institutions to collect and supply seed 
of known origin and broad genetic base to a 
transparent market10 a,nd 
Conservation of the gene resource base of the 
economically important farmland tree species 
and improvement of desired traits.

(i)

10The constitution of the coopera-
tives states that the purpose of the 
cooperatives are to: 

Improve the economy of the 
members through the sale of 
locally produced quality seed. 
This implies production, col-
lection, purchase and sale of 
quality seed of indigenous and 
exotic multipurpose tree spe-
cies, other tree species and 
grasses to meet a major part 
of demand in its geographic 
area, and, to a lesser extent, 
the demand of other users in 
Nepal.
Create awareness among the 
members and seed buyers about 
the importance and use of qua-
lity seed.
Develop the cooperatives to 
become sustainable institutions 
for the procurement and supply 
of quality seed.

(ii)
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the superiority has been demonstrated, i.e. com-
parisons have been made.
Planting zone system has hitherto not been 
applied in Nepal, i.e. species-site matching has 
not been practised.
The market for tree seed is not transparent, i.e. 
species preferred by the farmers are not availa-
ble in nurseries.
Most buyers of seed (including government 
agencies) do not consider genetic quality an 
important criterion.

The overall objective of supporting the cooper-
atives is not to create self-sustaining economic 
bodies, but to improve farmers’ livelihood 
through increasing productivity of their fodder 
production. A decentralised production of quality 
seed through cooperatives may be the most effi -
cient, economical and sustainable way of increas-
ing the productivity of the fodder production, 
even if the seed cooperatives may need substan-
tial help to survive in an imperfect market.

TISC recently started supporting two seed 
cooperatives, one in Kabhre and the other in 
Kaski district with the aim of initiating a decentra-
lised seed distribution programme that eventually 
should be expanded to the whole country. The 
main purpose of these cooperatives is to supply 
the quality seed of farmland and other multipur-
pose tree species that are in high demand. The 
main justifi cation for support is that the coopera-
tives can make available seed of good genetic and 
physiological quality. 

The ideal premise for the TISC’s support to the 
cooperatives is that these should become econo-
mically self-suffi cient in the long run. However, 
a number of characteristics of tree seed make the 
tree seed business vulnerable:

The genetic quality of tree seed cannot be seen 
on the seed (the physiological quality can only 
sometimes be seen).
The superiority of good genetic quality seed can 
only be judged after a considerable time, when 
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2.  Priority Species - Tree Planting Zones

The market for seed in Nepal is very imperfect 
and surveys based on the presence/absence of spe-
cies in nurseries will not be of much help in 
determining the priorities of smallholders. On the 
other hand a relatively large number of surveys/
preference studies carried out in the country (refer-
red to in Part I: Analysis and Strategy Proposal) 
show that there is a range of preferred fodder spec-
ies.

The above-mentioned studies often allot species 
to administrative regions and districts, which from 
a perspective of species/site matching is quite im-
practical because the variation within regions and 
districts is of a magnitude that no species can pos-
sibly cover. Even species with a wide altitudinal 
range will vary from the lower part of the range to 
the upper part of their range.

TISC has chosen the priority species from 
among the above-mentioned studies and with the 
available knowledge on the species distributions 
(Shrestha et al., 2001; Lillesø et al., 2001a), and 
general Tree Planting Zones (Lillesø et al., 2001b), 
species wise tree planting zones will be estimated 
for each of the species.

TISC will support the transparency of the market 
by making seed of priority species available and 
the species that prove to be in demand will be 
retained in the market system. In the short term 
the species will have to be collected from farm-
land (and natural forests), while in the longer term, 
the species in most demand will be established as 
breeding seed orchards in the major Tree Planting 
Zones (see also section 3.4).

To make species available to the customers (and 
thereby help them improve their livelihood) will 
demand a very active support both in terms of 
direct support to the cooperatives and to the seed 
market in general.

Given the extraordinarily large ecological varia-
tion in Nepal, extraordinary attention should be 
given to ecological considerations. Different spe-
cies and seed sources will be best at different plant-

ing sites, and the challenge is therefore to match 
species and seed sources to planting site. Well-adapted 
seed sources may ensure a reliable yield for far-
mers, while maladapted seed sources may result in 
loss - or even total failure.

In the Tree Planting Zoning system, planting 
sites with similar environmental conditions are 
grouped together into zones for which specifi c 
seed sources can be developed and thereby incre-
ase farmers’ planting success. The ‘Tree Planting 
Zones’ can be recognised in the fi eld by farmers 
and will be utilised where there is the most poten-
tial for seed demand.

The distribution of vegetation types is the best 
indicator of growing conditions for trees and 
bushes and ‘Tree Planting Zones’ have been deve-
loped in the warmer Ecological Zones where most 
planting by farmers take place and consequently 
where most seed transfers are required, see annex 
5. In the colder Ecological Zones transfer of 
seed for the relatively limited planting should be 
avoided and seed should be collected near the 
planting site. However, planting zones will be 
developed by TISC for higher altitudes when pro-
duction of high altitude medicinal plants change 
from collection in the wild to cultivation.

Not all zones will be relevant for all species, 
because only very few species (such as e.g Alnus 
nepalensis) are relevant for planting across all 
zones.

The system of Tree Planting Zones will be part of 
a tree seed distribution system that will contribute 
to the improvement of the living conditions for 
the poor farmers (smallholders) in Nepal. 

As increased understanding is gained, it will 
become relevant to develop more species-specifi c 
recommendations for establishment and use of 
seed sources within Nepal. However, as long as a 
decentralised seed distribution system is develop-
ing, the planting zones based on vegetation types 
will probably remain the backbone for the tree 
seed sector in Nepal.

Lower Tropical Ecological Zone
Sal Forest: Semi Evergreen forest type, Monsoon forest type
Upper Tropical Ecological Zone
Valley systems: wet central valley, eastern tropical valleys, Sun Koshi tropical valley, western valleys
Siwaliks: eastern wet Siwaliks, western dry Siwaliks
Sub-Tropical Ecological Zone
Upper & Lower Schima-Castanopsis(S-C): eastern S-C; central S-C; western S-C
Upper & Lower Chir Pine-Broadleaved (C-P-B): eastern C-P-B; western C-P-B
Chir Pine Forest: Chir Pine Forest

Planting Zones in Nepal
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2.1 Use of planting zone system for central
part of Nepal (start-up phase)

The implementation of the decentralised seed 
distribution system will begin in the Central and 
Western Development Regions and the number of 
seed sources by species and Tree Planting Zones 
will be estimated and included in the plan of ope-
ration.

Table 13 and 14 show tentative number of seed 
sources by zone for the priority species for Central 
and Western Development Regions. 

When establishment of seed stands is discussed, 
it is most practical to group the species into three 
types according to their availability in the coun-
tryside; (i) farmland species; (ii) natural forest spe-

cies; and (iii) exotic species. The two fi rst types 
roughly correspond to (i) fodder & fruit trees and 
(ii) timber species. The exotics are most often 
fodder trees.

Within each group the species can be further 
grouped into ‘orthodox’ species (seed of these spe-
cies can be stored for a long period), ‘recalcitrant’ 
species (seed have very limited storability), and 
‘Intermediate’ (with the proper treatment seed can 
be stored longer than the recalcitrant). Orthodox 
seed can be collected, stored and slowly distrib-
uted to the customer over a long period; while 
recalcitrant seed have to be disposed of within a 
short period after collection (the time will vary 
according to the degree of recalcitrance).
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1ST YEAR

FARMLAND SPECIES

Artocarpus lakoocha X X X

Bauhinia purpurea X X X

Bauhinia variegata X X X

Ficus semicordata X X X

Ficus subincisa X X

Litsea monopetala X X X

Choerospondias axillaris X X

SPECIES IN NATURAL FOREST

Cinnamonum tamala X X X

Alnus nepalensis X X

Celtis australis X X

Prunus cerasoides X X

Pterocarpus marsupium X

Toona ciliata X

EXOTIC SPECIES

Flemingia macrophylla X X

Leucaena diversifolia X X

Morus alba X X X

Melia azedarach (naturalised) X X

Eucalyptus camaldulensis X

Leucaena leucocephala K636 X

Leucaena leucocephala x diversifolia KX3 X

Note: X indicates planned establishment of a seed source in the planting zone.

Table 13. Priority species for Central and Western Development Regions and tentative seed sources
by zone.
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Table 14. Priority species for Central and Western Development Regions and tentative
seed sources by zone.

PLANTING ZONES
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2nd  TO 4th YEAR

FARMLAND SPECIES

Brassaiopsis glomerulata X X

Bridelia retusa X

Dendrocalamus hamiltonii X X

Dendrocalamus strictus X

Ficus auriculata X X

Ficus glaberrima X X X

Ficus hispida X X

Ficus lacor X X X

Ficus neriifolia X X

Premna interrupta X X

Saurauia napaulensis X X

SPECIES IN NATURAL FOREST

Acacia catechu X

Aesandra butyracea X X X

Albizia lebbeck X

Albizia procera X

Anthocephalus chinensis X

Bombax ceiba X

Brassaiopsis hainla X X

Cordia dichotoma

Dalbergia latifolia X

Dalbergia sissoo X

Fraxinus floribunda X X

Garuga pinnata X X X

Gmelina arborea X

Grewia optiva X X

Michelia champaca X

Michelia kisopa X

Phyllanthus emblica X X

Pinus roxburghii X X

Sapindus mukorossi X X

Syzygium cumini X

EXOTIC SPECIES

Azadirachta indica X

Ailanthus excelsa

Cryptomeria japonica X X

Pinus patula X X

Tectona grandis X

Note: X indicates planned establishment of a seed source in the Planting Zone.
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3. Seed Production - Seed Sources

In the short term, and for many species also in 
the long term, seed will be collected from the 
wild (natural forest) or semi-wild (farmland). Only 
when a species has proven to be in high demand 
will steps  be taken to bring it into more intensive 
domestication in seed orchards.

Seed cooperatives should only collect seed from 
the registered seed sources within Tree Planting 
Zones. The managers of the seed cooperatives 
should plan the collection as per the expected 
demand for each species. The Tree Planting Zone 
map provided by TISC will be an essential tool for 
matching customers with seed sources. TISC will 
assist in describing the seed sources.

Out of the selected 50 farmlands and/or 50 
seed trees in natural forest for each seed source, it 
should be possible to collect from at least 35 trees 
every year. A formal agreement should be made by 
the seed cooperatives to acquire the seed from the 
farmers/FUGs. 

The smallest volume of seed contributed by any 
of the farmlands/seed trees will be the volume con-
tributing to bulking the seed. If contributions from 
a few farmlands/seed trees are very small, it may 
be better to omit these seedlots and raise the indi-
vidual contributions from each farmland, but the 
number of farmlands should not be less than 30.

Seed cooperatives will pay the contributing 
farmers/FUGs in full for their seedlots, i.e. includ-
ing the excess quantities of seed remaining after 
bulking of the seed lots. It is expected that initially 
40% seed may be in excess. All excess seed will be 
discarded.

Monitoring of seed collection and distribution is 
an important aspect in order to maintain the qua-
lity. Hence, TISC (at least in the start-up phase) 
will provide support by sending rangers to moni-
tor the collection and bulking of the seed col-
lected through the seed cooperatives.

Seed of recalcitrant species like Artocarpus 
lakoocha, Aesandra butyracea retain viability for 
slightly longer periods if they are not extracted 
from the fruit. Hence, these species should be col-
lected, bulked, and distributed by the fruit. 

For very recalcitrant species like Artocarpus 
lakoocha it will be necessary to plan for an imme-
diate dispatch to nurseries11  and research should 
be undertaken to fi nd techniques to prolong viabi-
lity of seed.

Physiological quality test of seed and process of 
storing seed
Reliable seed quality information of each seed lot 
is of great importance. Simple physiological qual-
ity check used in seed testing can provide valuable 
information to the Seed Cooperatives and their 
customers. TISC will train the existing and new 

Seed Cooperatives to make simple tests for purity, 
moisture content, and germination percentage as 
well as cleaning and drying methods for seed.

Each seed cooperative should have a walk-in 
germination room (the Kabhre cooperative has 
already built one) and a Dicky-John moisture 
meter (with calibration tables made by TISC for 
all used species).

Ambient storage facilities should be provided 
for proper storage of properly dried seed. TISC 
will support seed cooperatives to utilise well-venti-
lated rooms where stacks of shelves are utilised to 
put gunny bags for the storage of orthodox seed. 
Maintenance of the seed store will be the responsi-
bility of the seed cooperatives. 

Upon request TISC will provide (free of cost)  
storage of seed at the central (seed cold store) and 
regional (air-conditioned rooms) seed storage faci-
lities for the long-term storage of orthodox and 
intermediate seed. Germination test for various 
species will be conducted at regular intervals of 
three months for orthodox species. This informa-
tion will be attached to all seed lots sold to the 
customers along with other important seed lot 
information.

3.1 Characteristics of the situation for farm
land species

Many of the best fodder and fruit tree species have 
over time become very rare in the natural forest 
and now mainly survive in the farmland. 

The procedure for registration, establishment 
and management of farmland seed sources is quite 
different from the traditional procedures for natu-
ral forest. Some of the important characteristics 
are: 

Farmlands are mostly under some kind of agro-
forestry system of land use. Many tree species are 
planted or grown on the same farm. One farm may 
therefore have seed trees of more than one species. 
The origin of most species is most probably local 
and most likely from a relatively narrow genetic 
base.

To establish a seed source of at least 50 indivi-
dual trees with suffi cient distance between trees 
will necessitate that several owners are involved. 
Not every tree will fl ower every year, and some 
years some farmers may prioritise seed sale less 
than fodder production. To ensure collection from 
at least 30 trees, 50 trees should initially be identi-
fi ed for each species in each zone.

Farmers are free to make choices about the use 
of the trees; they can either collect seed or can put 
trees to other uses. Hence, some kind of written 
or verbal agreement or understanding is needed to 
secure continuous seed production. 

The crucial factors for ‘genetic’ quality of seed 

11In some cases vegetative propa-
gation (cuttings or seedlings) of 
recalcitrant species may be tested 
for marketing. This activity will 
be conducted directly by the seed 
cooperatives or through a number 
of private nurseries, spread over 
the seed zone. Some mechanism 
of sharing of cost and benefi ts be-
tween the seed cooperative and the 
private nurseries should be made. 
Responsibility for establishing this 
mechanism will lie between the 
participating parties, while TISC 
will evaluate if suffi cient diversity 
is used in the propagation.

Nursery activities for vegetative 
propagation should follow basic 
rule of maintaining family identity 
for each cutting. At least 30 families 
should be collected and propaga-
tion material should be produced 
in the nursery with family identity. 
Bulking of 30 families (equal no 
from each family) should be done 
before distribution.
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are (i) that seed is collected from a minimum of 30 
trees within the same seed source and then mixed 
in equal quantities before it is sold to the custo-
mer; and (ii) that the 30 (or more) trees are not 
related. In the farmland seed source situation it is 
diffi cult to evaluate the relatedness of individual 
trees because the species have often been planted 
by the farmer from cuttings/seed/wildlings from 
an unknown (but most often small) number of 
mother trees. For cuttings, in extreme cases, whole 
villages can have used cuttings from the same 
mother tree. The only practical solution is there-
fore to regard the seed coming from one farmer as 
coming from one tree (if the seed actually come 
from several unrelated trees that will be an added 
advantage).

3.1.1 Issues in the process of selecting and
using a farmland seed source

TISC will produce seed leafl ets for the species 
in collaboration with seed cooperatives.
Seed cooperatives will identify 50 farmers in 
a Tree Planting Zone interested in selling seed 
of the desired species from their farmland and 
submit a preliminary description of the seed 
source.
TISC will visit and describe the seed source and, 
if quality is accepted, TISC will enter the seed 
source into the electronic TISC database. As 
part of the description the seed source should 
also be located by use of GPS and included in 
TISC’s digital map.
Seed cooperatives will make agreements with 
the farmers for seed transactions.
TISC will enter the seed source into the seed 
market information network. 
Seed cooperatives will plan and implement col-
lection of seed.
Seed cooperatives will bulk seed by Tree Plant-
ing Zone in equal proportions by individual 
contributions.
TISC will store part of the seed if required.
Seed cooperatives will sell seed from the seed 
source along with seed source information and 
species leafl ets.
Training and other technical support will be 
provided by TISC.
Recalcitrant species cannot be stored and a 
network of nurseries/customers must be ready 
before seed collection takes place. Alternatively 
seed cooperatives could raise and sell seedlings 
from their own nurseries.

3.2 Characteristics of the situation for natu-
ral forest species

A sizeable part of the national forest estate has 
been handed over to forest user groups. The main 
purpose of the handover is to give the custodi-
anship back to the users. The main purpose of 
the forests is therefore production of goods to the 
users. The productivity of the forests can in many 

instances be increased through planting of useful 
species (in addition to management of the natural 
forest).

In the past TISC registered seed sources in vari-
ous districts of the Central and Western Develop-
ment Regions as a support to the fairly large-scale 
plantation forestry during the 1990s. The empha-
sis was on making the districts self-suffi cient in 
seed for the species in demand. Over the years 
the situation has changed and the scale of plan-
ting has diminished and the main emphasis in 
the forestry sector has shifted towards silvicultural 
management of natural forest.

While there is still considerable demand for seed 
of many species, it is unlikely that the demand can 
justify that seed sources are established based on 
districts and with a planting zone system it would 
be redundant to establish seed sources of the same 
species in many districts. Furthermore it is most 
often not feasible to set aside large areas solely for 
seed production of natural forest species.

3.2.1 Integration of seed and silviculture
management in the natural forest species

Forest has been handed over to around 10,000 user 
groups and many of the seed sources can be found 
in FUG forests; however, for some species it may be 
better to establish seed sources in national forests, 
which come under the jurisdiction of DFOs.

The total number of identifi ed and marked seed 
trees in the seed source should be at least 50 healthy 
and vigorous trees and identifi cation of seed trees 
should be based on individual species preference 
(ideotypes). Identifi ed seed trees should be spread in 
the forest. Not all identifi ed seed trees may fl ower 
every year, therefore - to collect from at least 30 trees 
- 50 trees should be initially identifi ed for each spe-
cies in each zone.

Most FUGs are already practising intensive mul-
tiple use management of their forest, and seed pro-
duction is included as one of the products from the 
forest.

The size of the FUG forest stand will determine 
how many seed trees can be incorporated from one 
particular stand. The average FUG forest size in 
Nepal is probably around 70 ha, calculated from 
Community Forestry Database (CFD, 2000), but 
often the forests are not uniform. Therefore it may 
be expected that 2-5 FUGs could comprise a seed 
source group for supplying the necessary seed for a 
particular species. It may be possible that the seed 
source group can supply other species too. 

The seed source will be inventoried according to 
the general guidelines for FUG forests; in addition a 
survey of the total stand will be carried out to select 
suitable seed trees. TISC will collaborate with the 
FUGs and the DFOs on incorporating seed produ-
ction into the operational plan.

Seed from several FUGs (when applicable) will be 
collected and bulked in equal amounts by the seed 
cooperative. Recommendations on deployment of 
the seed should follow the Tree Planting Zone map.
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Regional TISC offi ces should monitor the col-
lection, handling and deployment of the species 
falling under their respective regions. Besides, 
respective regional offi ces should establish net-
works and link seed users to seed producers.

DFOs have the jurisdiction of updating and 
controlling the operational plans and have infor-
mation on all FUGs in their districts. During iden-
tifi cation the DFOs should therefore be consulted 
and their collaboration is essential for incorpo-
ration of seed production into the operational 
plans.

Seed sources in national forest that fall under 
DFO jurisdiction will have to be approached by 
the seed cooperatives for the collection of the 
seed. Seed cooperatives could be assisted to select 
the mother trees for these stands. TISC will co-
ordinate with the respective DFOs and seed coop-
eratives will approach the stands with the consent 
(licensing may be applicable) and should pay the 
‘tax’ for seed collection as per the rules explained 
in the Forest Rule 2051. 

TISC will provide guidelines (based on experi-
ence) for incorporation of seed production into 
the FUG Operational Plans. TISC will also pre-
pare a training module that can be included in 
the curriculum of Regional Training Centres for 
selected FUGs.

3.2.2 Issues in the process of selecting and
using a seed source of a natural forest 
species 

TISC will produce seed leafl ets for the species 
in collaboration with seed cooperatives.
A seed source of a species should consist of 
at least 50 individuals and identifi ed seed trees 
should be spread in the forest.
Seed sources should preferentially be identifi ed 
in FUG forest and FUGs should be convinced 
of retaining one individual of the target species 
per ha for seed production.
Seed sources will most often be composed of 
several FUGs of at least 50 ha in total.
TISC should collaborate with FUGs in carrying 
out inventory of the FUG and to incorporate 
seed production into the operational plan. The 
inventory will be part of the TISC seed source 
description.
Seed production will be part of an integrated 
management of the stand generating multiple 
forest products (seed and silviculture).
Seed cooperatives will make agreements with 
the FUGs for seed transactions.
TISC will enter the seed source into the seed 
market information network. 
Seed cooperatives will plan and co-ordinate col-
lection of seed by FUGs.
Seed cooperatives will bulk seed by Tree Plan-
ting Zone in equal proportions by individual 
contributions.
TISC will store part of the seed if required.
Seed cooperatives will sell seed from the seed 

source and provide seed source information 
and species leafl ets.

3.3 Characteristics of the situation of exotic
species

Farmers use quite a large number of exotic tree spe-
cies.  Many of the exotics have become part and 
parcel of farming systems and play an important 
role in the household economy of farmers, e.g. 
Flemingia macrophylla (bhatmase), Leucaena diver-
sifolia (Leucaena), Guazuma ulmifolia (guazuma), 
Morus alba (kimbu), Melia azedarach (bakaino), and 
Eucalyptus camaldulensis (masala).  Though these 
species are popular, the genetic quality or seed 
sources of the exotics is not known. Hence, the 
establishment of good and well-documented seed 
sources of these species is equally important.

With the help of the planting zone system 
TISC will determine where the exotic species are 
used. Based on the climatological characteristics 
of the zones it will be possible to match each 
species to the sources that are available on the 
international market (through the ICRAF World 
Wide Web site).

The procedures for establishing orchards of 
exotic species will follow the guidelines provided 
in Dhakal et al., 2001.

3.4 Bringing species into more intensive
domestication in seed orchards

TISC will be supporting the establishment of seed 
orchards for the species that prove to be very 
much in demand. Most tree species contain a 
large variation in important traits (e.g. vigour and 
stem form, fruit quality) and through relatively 
simple breeding programmes - Breeding Seedling 
Orchards (BSOs) as practised by TISC in Nepal 
- the productivity can be increased substantially 
(Aryal et al., 2001).

Analysis of measurement of BSOs of the timber 
species Dalbergia sissoo shows that the breeding 
programme is likely to be economically and fi nan-
cially viable even at relatively modest planting 
levels of around 2-300 hectares (Dhakal et al., 
manuscript). For fodder species a similar increase 
in productivity is expected. Guidelines on future 
design of seed orchards can be found in Dhakal et 
al., (2001), see also annex 3.

3.5 The estimated additional cost of collect-
ing from a suffi cient number of  mother
trees

In Nepal, a very decentralised seed distribution is 
considered the most appropriate and correspon-
dingly a relative large number of local seed sources 
of priority species are envisaged (see discussion in 
Part I of this document). Therefore the extra ‘cost’ 
of ensuring a good species/site match by having 
a fairly large number of zones will be relatively 
small, because the main factor determining the 
number of seed sources will be the decentralised 
distribution system, while the seed zoning system 



27SEED PRODUCTION - SEED SOURCES

will determine the location of the seed sources.
Another important criterion for the genetic qua-

lity of seed is that the seed lots represent a suffi -
cient number of mother trees in equal quantities. 
This criterion may (at least initially) incur additio-
nal cost in seed procurement because trees may 
produce different quantities of seed12.

From a farmer’s point of view the additional cost 
of collecting for good genetic quality should be 
seen as the cost that is added to the seedling pro-
duction rather than the cost of individual seed.

The cost of seedlings depends on the cost of 
seed collection as well as nursery costs, the collec-
tion costs will vary between species and between 
years. The additional cost of collecting for quality 
will mainly come from collecting ‘redundant’ seed 
(the extra seed collected from some trees).

The amount of ‘redundant’ seed and actual cost 

  12As an example consider the 
hypothetical case of Tanki (Bau-
hinia purpurea) in Tree Planting 
Zone ‘A’. The seed source of this 
species is registered and 50 diffe-
rent families/farmlands have been 
identifi ed. In the particular collec-
tion season, 35 families/farmlands 
have good fl owering. If all 35 fami-
lies are retained in the bulked seed 
lot, the family with the lowest 
number (weight) of seed collected 
will determine how much seed can 
be used from the other families. 
If one of the families for example 
only contribute with 0.2kg then 
this is the amount that can be used 
from the other families regardless 
of whether they could contribute 
more.

will depend on species, but also on how well the 
collection is planned. The amount of ‘redundant’ 
seed is; however, unlikely to be more than forty 
percent of seed collected (and most likely consi-
derably less). The additional costs involved in col-
lection of quality seed have been estimated for 
a number of species in annex 4 and priority spe-
cies have been grouped according to extra cost per 
seedling in table 15 below. As can be seen the 
additional cost of collecting for good genetic qual-
ity is negligible for most species, while for a few 
species the extra cost may be up to 25% more. 
The fruits of Aesandra butyracea and Choerospon-
dias axillaris are fetching relatively high prices on 
the market, while Pterocarpus marsupium is heavily 
lopped wherever it is found and seed are therefore 
extremely diffi cult to fi nd. 

< 1% >1-5% >5-10% >10-26%

Alnus nepalensis Acacia catechu Bauhinia purpurea Aesandra butyracea

Dalbergia sissoo Albizia lebbeck Bauhinia variegata Choerospondias axillaris

Ficus  hispida Albizia procera Celtis australis Pterocarpus marsupium

Ficus auriculata Artocarpus lakoocha Garuga pinnata

Ficus glaberrima Azadirachta indica Grewia optiva

Ficus neriifolia Bauhinia purpurea Litsea monopetala

Ficus semicordata Bauhinia variegata Michelia kisopa

Ficus subincisa Brassaiopsis glomerulata Pinus roxburghii

Melia azedarach Brassaiopsis hainla Sapindus mukorosi

Pinus patula Dalbergia latifolia Tectona grandis

Saurauia napaulense Dendrocalamus hamiltonii

Dendrocalamus strictus

Ficus lacor

Michelia champaca

Pinus wallichiana

Prunus cerasoides

Toona ciliata

Source: Calculation by H.Thapa (Department of Forest Research and Survey)

Table 15. Collecting for genetic quality:
Species grouped according to extra cost per seedling (%).
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4. Seed Supply -
Forum for Production and Sale

The main problems with the present seed produc-
tion in Nepal are that very few species are avail-
able in the nurseries and that the genetic quality of 
seed used by nurseries is almost completely disreg-
arded.

In the previous chapter the foundations for 
high quality seed production through establish-
ment of a decentralised network of seed sources 
was described. The seed sources need, however, 
to be linked to a decentralised seed distribution 
system and a transparent and dynamic exchange 
of information should take place between produ-
cers and users of seed. 

TISC started supporting seed cooperatives in 
1997 (with offi ce in Kabhre district) and 1998 
(with offi ce in Kaski district). Both cooperatives 
have supplied substantial amounts of seed of tree, 
shrub and grass species. However, in comparison 
to the potential demand of fodder species their 
impact so far has been limited and at present the 

  13For 21 of the most sold species 
in the two cooperatives 18% of 
seed transactions were within the 
district of the headquarters, 57% 
to neighbouring districts, 18% to 
districts beyond but within the 
development region and 7% to 
districts in other development regi-
ons. Out of the 23 species 9 were 
collected within the district of 
the headquarters, 6 were collected 
from districts close by and 6 were 
collected from both within the 
district and districts close by (Jha, 
2000).

main part of their sales is in the immediate vicinity 
of their headquarters13 .

The two seed cooperatives are facing competition 
with private tree and grass seed suppliers who usu-
ally import seed from India at cheap prices without 
any documentation on genetic quality and sell it 
to customers  who are generally unaware of the se-
rious disadvantages of inferior seed. However, it is 
not likely that this ‘unfair’ competition can fully 
explain the limited impact of the seed coopera-
tives. It is more likely that more effective network-
ing, marketing of species and awareness raising is 
required for a successful distribution of quality seed 
by the seed cooperatives. TISC’s strategy is not to 
compel the seed dealers, rather to create awareness 
among the customers of the advantages of using 
quality seed and to create alternatives to the import 
of inferior seed - through seed cooperatives and if 
possible also through private seed dealers.

The main areas where TISC will support the seed cooperatives are: 

Seed Production (described in previous chapter)
 Species-site matching (planting zone system)
 Establishment, registration and certifi cation of seed sources of the best fodder species
 Organisation of seed collection 

Seed distribution (described in present chapter)
 Creation of a forum for production and sale of seed
  Introducing new species on the market
  Marketing species and seed stands
  Assisting in the creation of a network for sale and purchase of seed
  Extension and awareness of the use of quality seed
 Support to production and marketing of “new” species

4.1 Creating a forum for production and
sale of quality seed

TISC will promote a forum (Network of Tree Seed 
Producers and Users (NTSPU), see fi gure 3). This 
forum should be active all over Nepal with provi-
sion of quality seed as the major guiding principle. 

The role of this forum will be to facilitate 
exchange of information on the seed market; and 
to disseminate technical information on tree seed 
and seed sources. This forum will initially consist 
of regular workshops organised by TISC and may 
eventually develop into a more permanent body. 
FUGs associations, farmers’ associations, seed coop-
eratives, and private seed merchants (to the extent 

that they are willing to supply quality seed) and 
major customers will be born members of the 
forum. TISC will be actively promoting inclusion 
of any spontaneous initiatives of tree seed supply 
and appropriate line ministries (especially Depart-
ment of Livestock) will be encouraged to partici-
pate.

The functions of NSTPU (and TISC’s support) 
will be further developed through the hiring of 
external expertise in the early phase. In particular 
a consultant on rural marketing will be hired to 
collaborate with local consultants involved in the 
trade of agricultural seed (e.g. from KOSEPAN and 
WESEPAC). 
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Figure 3. Chart of seed fl ow and seed information through the Network of Tree Seed Producers and Users and technical assistance 
mainly by Tree Improvement and Silviculture Component. Line ministries will also have supportive functions.

Seed cooperatives should be active in identify-
ing future demand of seed for various tree species 
and should approach the seed producing FUGs 
and farmers through NTSPU. TISC should provide 
technical knowledge to the members of NTSPU. 
Assistance will initially be provided for matching 
of seed sources with demand, registration of seed 
sources, seed tree selection, and seed handling.

TISC will initially co-ordinate the forum/
workshops and will prepare reports of meetings and 
distribute these to NTSPU participants. TISC will 
at regular intervals circulate updates on (i) list of 
the NTSPU members; and (ii) seed sources by spe-
cies and tree planting zones and estimate trends of 
demand/supply. 
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4.2 Means of reaching farmers and FUGs
Information on the best domestication of species is 
lacking for many species. TISC will elaborate on fi l-
ling the information gaps for each priority species 
and each year a number of species will be investi-
gated in collaboration with the seed cooperatives. 
Results from on-farm studies for characteristics rele-
vant for seed collection (fl owering, fruiting, matu-
rity, collection time, effective harvest of seed) and 
results on harvest of products of species (leaves and 
fruit, etc.) will be made available to the farmers 
though NTSPU.

Types of information
TISC will prepare information on the species 
used in the seed market.
TISC will produce tree planting zone informa-
tion and maps.
TISC will produce information on availability 
of seed sources and use of seed from the seed 
sources.
TISC will provide general market information 
on fodder, forage and grass species.

Means of dissemination of information
Pamphlets, brochures, technical notes, training 
materials through regional training centres 
(RTECs) of NARMSAP and through seed coope-
ratives. 
Workshops, seminars, network meetings, train-
ing. 
Information to the potential tree seed users.

Providers and receivers of knowledge
Members of NTSPU, which include seed coop-
erative members, forest user group members, 
individual farmers, district forest offi ces, district  
livestock offi ces, private seed dealers, nursery 
caretakers.
Forest offi cers, trainers from RTEC, rangers, 
community forestry assistants, forest guards.
Dept. of livestock services  (through them to the 
livestock user groups and individual farmers).
Tree plantation projects, NGOs and INGOs.

Schedule and purpose of dissemination of know-
ledge

Bi-annual network workshops will be con-
ducted by seed cooperatives with TISC 
assistance. These workshops will provide an 
opportunity to bring together the seed users 
and producers. All NTSPU members, private 
tree seed dealers, tree planting organisations, 
NGOs, INGOs representatives, and Govern-
ment offi ces (DLSO, DFO, and RD) will be 
invited. The purpose of these workshops will 
be to share the latest information on the seed 
and assess the demand of various types of 
seed for each year. This forum will be of regu-
lar nature to share any kind of information 
exchange pertaining to tree seed. 
Every six-months NTSPU members will be 

invited to a workshop by seed cooperatives 
with assistance of TISC to share current infor-
mation. The purpose of this workshop is to 
bring the NTSPU members and members of 
seed cooperatives together to facilitate/support 
the planning and programming for each organi-
sation. These workshops will preferably be 
conducted before the bi-annual networking 
workshops described in above paragraph. 
TISC will regularly be publishing important 
results, extracted from the research nurseries. 
These will be published as short notes. These 
will be catalogued in the RESOURCE BOOK 
compiled by TISC and will come out as part 
of the regular publications of TISC and made 
available to the organisations involved in the 
tree seed sector.  

Dissemination of information in the future will be 
the responsibility of the seed cooperatives. At pre-
sent seed cooperatives are not resourceful and are 
not fully informed about the process. It is expected 
that all the mentioned responsibilities will eventu-
ally be handed over to the seed cooperatives. 

4.3 Providing options to the market
TISC will support establishment of seed sources 

mainly in farmland and natural forest and assist the 
seed cooperatives in organising seed collection, sto-
rage and distribution. 

Initially the support will be intensive, but it is 
expected that much of the support can be of a more 
general nature once the basic principles of quality 
becomes part of the routines of the seed coopera-
tives. In the longer term the main effort of TISC for 
seed sources will be in technical assistance to estab-
lishment of seed orchards.

Most of the best fodder species are not available 
in the market and the occurrence of the species 
is now most likely a consequence of history and 
coincidence with most species being used only in 
parts of their potential area of distribution. TISC 
will therefore help the cooperatives introduce new 
species on the market by initially subsidising seed 
source identifi cation, seed collection and marke-
ting. 

4.4 Support to research on seed and fodder
production

TISC will identify the gaps in information on the 
fodder species and elaborate a work plan for fi lling 
the gaps for relevant species, see annex 6 for a tenta-
tive list. TISC has three seed laboratories and three 
nurseries (one in each centre) as well as a seed cold 
store in the Kathmandu Centre and two tempera-
ture-controlled stores at the regional centres.

TISC will support on-farm research for: a) pro-
duction (seed and fodder) and b) pollination bio-
logy. Permanent plots on farms will be established 
in association with members of seed cooperatives 
(see also annexes 6 and 7).

1)

2)

3)
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Annex 2. 
Distribution of Selected Highly Valued Fodder Species

FAMILY SPECIES Altitude Type Distribution Local Name Ecological zones
LEGUMINOSAE ACACIA CATECHU 80-1400 Trees W/C/E Khair Tropical &

Upper Tropical

LEGUMINOSAE ALBIZIA LEBBECK 250-800 Trees W/C/E Kalo siris Tropical &
Upper Tropical

LEGUMINOSAE ALBIZIA PROCERA 300-1100 Trees W/C/E Seto siris Tropical &
Upper Tropical

MORACEAE ARTOCARPUS LAKOOCHA 60-1500 Trees W/C/E Badahar ?
LEGUMINOSAE BAUHINIA PURPUREA 300-1600 Trees W/C/E Rato koiralo Tropical &

SubTropical
LEGUMINOSAE BAUHINIA VARIEGATA 150-1900 Trees W/C/E Koiralo Tropical &

SubTropical
ARALIACEAE BRASSAIOPSIS GLOMERULATA 300-1500 Trees -/-/E Kalo chuletro ?
ARALIACEAE BRASSAIOPSIS HAINLA 1000-1800 Trees W/C/E Chuletro SubTropical
ULMACEAE CELTIS AUSTRALIS 1300-2200 Trees -/C/- Khari Upper Tropical

& SubTropical

MORACEAE FICUS AURICULATA 250-1700 Trees -/C/E Timilo Temperate
MORACEAE FICUS GLABERRIMA 600-1500 Trees -/C/- Pakhuri ?
MORACEAE FICUS HISPIDA 450-1100 Trees W/C/E Kharseto ?
MORACEAE FICUS LACOR 500-? Trees W/C/- Kavro ?
MORACEAE FICUS NERIIFOLIA 1400-2200 Trees -/C/E Dudhilo SubTropical
MORACEAE FICUS SEMICORDATA 200-1700 Trees W/C/E Khanyu SubTropical
MORACEAE FICUS SUBINCISA 300-1800 Shrubs W/C/E Berulo ?
BURSERACEAE GARUGA PINNATA 300-1200 Trees W/C/E Dabdabe Tropical &

Upper Tropical
& SubTropical

TILIACEAE GREWIA OPTIVA 150-1800 Trees W/C/E Bhimal ?
LAURACEAE LITSEA MONOPETALA 910-2000 Trees -/C/E Kutmero Tropical &

SubTropical
VERBENACEAE PREMNA INTERRUPTA 1000-2400 ? W/C/E Ginderi ?
ROSACEAE PRUNUS CERASOIDES 1300-2400 Trees -/C/E Paiyun Temperate
FAGACEAE QUERCUS LAMELLOSA 1600-2800 Trees -/C/E Thulo phalant SubTropical &

Temperate

FAGACEAE QUERCUS SEMECARPIFOLIA 1700-3800 Trees W/C/E Khasru Temperate &
SubApline

SAURAUIACEAE SAURAUIA NAPAULENSIS 600-2100 Trees W/C/E Gogan SubTropical

Source: TISC silvicultural database (mainly derived from “Enumeration of plants in Nepal”). The distributions have been
determined by botanists and may not describe the optimal growing areas for the species.
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Annex 3.
 Categories of TISC Seed Sources and their

 Deployment in Time

TISC uses four categories of Seed Sources (Dhakal et al., 2001). The categories from       to       represent an 
increasing investment and an increasing expected gain. Establishment of seed sources will be accompa-
nied by the establishment of a Tree Planting Zones system to ensure the planting sites are matched with 
the sources (see Lillesø et al. 2001b, for a discussion of Tree Planting Zones in Nepal). 

Selected Stands
These stands are selected in natural forest (a few in plantations) to provide suitable planting. The 
identifi cation of the seed sources can be made relatively fast with a modest investment. Most of 
the stands are managed by forest user groups for multiple use - including seed production. Selected 
stands will be surveyed in collaboration with the FUGs and TISC will assist in elaborating a manage-
ment plan where seed production will be one of several uses. TISC will register the sources and 
produce information material on seed sources by Planting Zones.

Farmland Seed Sources
Several species (especially fodder and fruit trees) are scarce in the natural forests and are surviving as 
managed species in farmers’ lands. These stands are selected in collaboration with seed cooperatives 
to provide suitable planting material. The farmers enter into agreements with seed cooperatives to 
produce seed. TISC will register the sources and produce information material on seed sources by 
Planting Zones.

 
The relative advantage of collection from     selected stands and     farmland seed Sources and using 
this material in matching areas - using a planting zone system - can be considerable. The creation of a 
network of stands of priority species in planting zones gives planters the opportunity to utilise species 
that match their planting sites. The establishment of these types of seed sources can be made relatively 
fast with a modest investment.

     and     : BSO Simple/Intermediate Level
In the longer term it may be an advantage to establish Breeding Seedling Orchards (BSOs) from 
phenotypically superior mother trees. This will provide the opportunity for larger seed production, 
security of valuable species, larger gain and further breeding. The investment and maintenance costs 
are greater: If the BSOs are well planned, the costs are returned several fold to the communities in 
terms of greater growth potential.

In the beginning of a seed programme all seed sources will be     selected stands and ‚farmland seed 
sources. The decision of investing in     and     / BSO Simple/Intermediate Level will depend very 
much on the growth rate of the species, especially the time from planting to fl owering and the expected 
demand for the species. Most of the highly valued fodder trees in Nepal probably set fruit within a few 
years and are therefore all suitable candidates for       and       /BSO Simple/Intermediate Level - providing 
there is a demand.

     /Intermediate level BSOs have a potential for higher gain than     /Simple Level BSOs, but also require 
a higher investment (see discussion in Dhakal et al. 2001b).

1  4
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TISC CATEGORIES OF SEED SOURCES

TIME FRAME Species flowering
early (5-10 years)

Tree Seed

Unit

Species flowering later
(more than 10 years)

Tree Seed

Unit

Short

(5-10 years)

��

��

Import
Collection

�� Collection

Medium to
Long

(>10 years)

��

�� Production
��

(�� )
(�� )

Collection
Production

Species

Mainly Fodder:
Acacia catechu
Albizia lebbeck
Albizia procera
Artocarpus lakoocha
Bauhinia purpurea
Bauhinia variegata
Brassaiopsis glomerulata
Brassaiopsis hainla
Celtis australis
Ficus auriculata
Ficus glaberrima
Ficus  hispida
Ficus lacor
Ficus neriifolia
Ficus semicordata
Ficus subincisa
Garuga pinnata
Grewia optiva
Litsea monopetala
Leucaena leucocephala K636
Leucaena leucocephala x diversifolia KX3
Premna interrupta
Prunus cerasoides
Saurauia napaulense

Other uses:
Aesandra butyracea
Alnus nepalensis
Azadirachta indica
Dalbergia latifolia
Dalbergia sissoo
Michelia champaca
Michelia kisopa

Mainly Fodder:
Quercus lamellosa
Quercus semecarpifolia

Other uses:
Castanopsis indica
Cedrus deodara
Choerospondias axillaris
Eucalyptus camaldulensis
Juglans regia
Pinus patula
Pinus roxburghii
Pinus wallichiana
Sapindus mukorosi
Schima wallichii
Tectona grandis

Classes of seed sources used by TISC

�� : Selected Stands In natural mixed forest with seed production 
included in FUGs operational plans

�� : Farmland Seed Sources Planted and naturally occurring woody species on farmers 
land

�� :  BSO Simple Level Planted/managed/genetically thinned for seed production; 
testing/selection of  locally adapted populations

�� : BSO Intermediate Level Planted/managed/genetically thinned for seed production; 
testing/selection of  locally adapted populations

Annex 3. continued
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Annex 4. 
Current Seedling Cost (NRps) for 

Selected Species

Current seedling cost for selected species (i) not considering quality and (ii) costs when considering quality

(i) Not considering quality (ii) Considering quality

Species
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Acacia catechu 2 8000 600 0,08 100 60000 60 480000 0.13 2.10 2.23 2.30

Aesandra butyracea 20 250 300 1.20 1000 300000 600 150000 2.00 3.50 5.50 17.02
Aesandra butyracea 1.20 300000 150000 2.00 4.50 6.50 14.04

Ailanthus excelsa 2000 300 0.15

Albizia lebbeck 3 2000 350 0.18 150 52500 90 180000 0.29 2.10 2.39 5.13

Albizia lebbeck 0.18 0.29 3.1 3.39 3.51

Albizia procera 1.5 5000 400 0.08 75 30000 45 225000 0.13 2.1 2.23 2.45

Albizia procera 0.08 0.13 3.1 3.23 1.57
Alnus nepalensis 0.5 140000 1000 0.01 25 25000 15 2100000 0.01 2.1 2.11 0.23

Alnus nepalensis 0.01 0.01 3.3 3.31 0.09

Anthocephalus chinensis 0.6 145000 1000 0.01 30 30000 18 2610000 0.01 2.4 2.41 0.19

Artocarpus lakoocha 3 1500 400 0.27 150 60000 90 135000 0.44 3.3 3.74 4.98

Azadirachta indica 4 2500 300 0.12 200 60000 120 300000 0.20 3.3 3.50 2.34

Bauhinia purpurea 2 1000 250 0.25 100 25000 60 60000 0.42 2.4 2.82 6.29
Bauhinia purpurea 0.25 0.42 3.3 3.72 4.79

Bauhinia variegata 2.5 1000 250 0.25 125 31250 75 75000 0.42 2.4 2.82 6.29

Bauhinia variegata 0.25 0.42 3.3 3.72 4.79

Boehmeria rugulosa 0.3 100000 800 0.01 15 12000 9 900000 0.01 3.3 3.31 0.16

Bombax ceiba 1.5 8500 400 0.05 75 30000 45 382500 0.08 2.1 2.18 1.46

Brassaiopsis glomerulata 1 5000 600 0.12 50 30000 30 150000 0.20 4.0 4.20 1.94
Brassaiopsis glomerulata 0.12 0.2 6.1 6.30 1.29

Brassiopsis hainla 1 5000 600 0.12 50 30000 30 150000 0.20 4.0 4.20 1.94

Brassiopsis hainla 0.12 0.2 6.1 6.30 1.29

Bridelia retusa 1 2500 500 0.20 50 25000 30 75000 0.33 2.3 2.63 5.33

Cassia siamea 1 10000 300 0.03 50 15000 30 300000 0.05 1.9 1.95 1.04

Ceiba pentandra 0.6 5000 300 0.06 30 9000 18 90000 0.10 2.1 2.20 1.85
Celtis aurtralis 2.5 2000 500 0.25 125 62500 75 150000 0.42 2.2 2.62 6.80

Choerospondias axillaris 35 300 200 0.67 1750 350000 1050 315000 1.11 2.2 3.31 15.50

Choerospondias axillaris 0.67 1.11 3.3 4.41 11.17

Cinnamomum glaucescens 3 2000 400 0.20 150 60000 90 180000 0.33 2.8 3.13 4.44

Cinnamomum tamala 2.5 500 0.20 0.33 2.8 3.13 4.33

Cordia dichotama 1.5 1200 400 0.33 75 30000 45 54000 0.56 2.4 2.96 8.13
Cordia dichotama 0.33 0.56 3.1 3.66 6.61

Cryptomeria japonica 0.3 11000 700 0.06 15 10500 9 99000 0.11 4.1 4.21 1.02

Dalbergia latifolia 2 8000 300 0.04 100 30000 60 480000 0.06 1.9 1.96 1.29

Dalbergia sissoo 2 12000 200 0.02 100 20000 60 720000 0.03 1.9 1.93 0.58

Daphne bholua 0 500 700 1.40 0.5 350 0.3 150 2.33 3.5 5.83 19.05

Dendrocalamus hamiltonii 0.1 17500 1500 0.09 5 7500 3 52500 0.14 4.1 4.24 1.37
Dendrocalamus hamiltonii 0.09 0.14 8.1 8.24 0.66

Dendrocalamus strictus 0.1 9000 1500 0.17 5 7500 3 27000 0.28 4.1 4.38 2.60

Dendrocalamus strictus 0.17 0.28 8.1 8.38 1.37

Erythrina stricta 1 800 100 0.13 50 5000 30 24000 0.21 1.9 2.11 4.12

Eucalyptus camaldulensis 0.4 115000 1000 0.01 20 20000 12 1380000 0.01 1.9 1.91 0.30

Ficua subincisa 0.3 60000 1600 0.03 15 24000 9 540000 0.04 2.1 2.14 0.84
Ficua subincisa 0.03 0.04 3.3 3.34 0.39

Ficus auriculata 0.2 125000 1600 0.01 10 16000 6 750000 0.02 2.1 2.12 0.40

Ficus auriculata 0.01 0.02 3.3 3.32 0.21

Ficus glaberrima 0.4 80000 1600 0.02 20 32000 12 960000 0.03 2.1 2.13 0.63

Ficus glaberrima 0.02 0.03 3.3 3.33 0.30

Ficus glomerata 0.1 75000 1600 0.02 5 8000 3 225000 0.04 2.1 2.14 0.67
Ficus glomerata 0.02 0.04 3.3 3.34 0.57

Ficus hispida 0 100000 1200 0.01 2 2400 1.2 120000 0.02 2.1 2.12 0.38

Ficus hispida 0.01 0.02 3.3 3.32 0.24

Ficus lacor 0.4 30000 1600 0.05 20 32000 12 360000 0.09 2.1 2.19 1.65

Ficus lacor 0.05 0.09 3.3 3.39 1.10

Ficus neriifolia 0 70000 1600 0.02 1 1600 0.6 42000 0.04 2.1 2.14 0.72
Ficus neriifolia 0.02 0.04 3.3 3.34 0.51

Ficus semicordata 0.1 60000 1600 0.03 5 8000 3 180000 0.04 2.1 2.14 0.84

Ficus semicordata 0.03 0.04 3.3 3.34 0.39

Flemengia macrophylla 0 2000 250 0.13 1 250 0.6 1200 0.21 2.1 2.31 3.75

Fraxinus floribunda 2.5 7000 100 0.01 125 12500 75 525000 0.02 3.1 3.12 0.31

Fraxinus floribunda 0.01 0.02 5.5 5.52 0.11
Garuga pinnata 1.5 1200 400 0.33 75 30000 45 54000 0.56 3.3 3.86 6.12

Gmelina arborea 2 1600 300 0.19 100 30000 60 96000 0.31 1.7 2.01 6.62

Grewia optiva 0.4 2000 600 0.30 20 12000 12 24000 0.50 2.6 3.10 6.90

Grewia optiva 0.30 0.5 3.3 3.80 5.56

Guazuma ulmifolia 0.7 36000 600 0.02 35 21000 21 756000 0.03 2.15 2.18 0.51
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Current seedling cost for selected species (i) not considering quality and (ii) costs when considering quality (continued)

(i) Not considering quality (ii) Considering quality
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L. leucocehala k 636 3.0 8000 100 0.01 150 15000 90 720000 0.02 1.9 1.92 0.44
L. leucocephala x L diversifolia 2.0 11000 100 0.01 100 10000 60 660000 0.02 1.9 1.92 0.32

Leucaena diversifolia 2.5 26000 100 0.00 125 12500 75 1950000 0.01 1.9 1.91 0.13

Litsea cubeba 2.0 5000 400 0.08 100 40000 60 300000 0.13 3.2 3.33 1.63

Litsea cubeba 0.08 0.13 5.1 5.23 0.97
Litsea monopetala 1.5 800 300 0.38 75 22500 45 36000 0.63 3.5 4.13 6.45

Melia azedarach 4.0 1600 40 0.03 200 8000 120 192000 0.04 2.1 2.14 0.78

Michelia champaca 2.0 2500 600 0.24 100 60000 60 150000 0.40 3.1 3.50 4.79

Michelia champaca 0.24 0.4 5.5 5.90 2.79

Michelia kisopa 0.5 2200 600 0.27 25 15000 15 33000 0.45 3.1 3.55 5.39

Michelia kisopa 0.27 0.45 5.5 5.95 3.07
Morus alba 0.1 25000 700 0.03 5 3500 3 75000 0.05 2.2 2.25 0.84

Morus alba 0.03 0.05 4.7 4.75 0.47

Phyllanthus emblica 1.0 7000 1500 0.21 50 75000 30 210000 0.36 2.2 2.56 5.92

Pinus patula 2.0 32000 600 0.02 100 60000 60 1920000 0.03 3.3 3.33 0.38

Pinus patula 0.02 0.03 4.3 4.33 0.25

Pinus roxburghii 3.0 3000 600 0.20 150 90000 90 270000 0.33 2.2 2.53 5.56
Pinus roxburghii 0.20 0.33 3.1 3.43 3.94

Pinus wallichiana 2.5 3000 650 0.22 125 81250 75 225000 0.36 4.1 4.46 3.35

Pinus wallichiana 0.22 0.36 5.5 5.86 2.50

Populus ciliata 0.2 90000 1500 0.02 10 15000 6 540000 0.03 3 3.03 0.37

Premna integrifolia

Prunus cerasoides 2.0 1200 70 0.06 100 7000 60 72000 0.10 2.1 2.20 1.80
Prunus cerasoides 0.06 0.1 3.1 3.20 1.33

Pterocarpus marsipium 3.0 400 600 1.50 150 90000 90 36000 2.50 2.4 4.90 25.64

Sapindus mukorosii 20.0 200 50 0.25 1000 50000 600 120000 0.42 2.2 2.62 6.80

Saurauia napaulensis 0.0 90000 2000 0.02 1 2000 0.6 54000 0.04 4 4.04 0.37

Syzygium cumini 5.0 300 50 0.17 250 12500 150 45000 0.28 3.5 3.78 3.03

Taxus baccata 0.3 1500 600 0.40 12.5 7500 7.5 11250 0.67 5.7 6.37 4.37
Tectona grandis 4.0 250 150 0.60 200 30000 120 30000 1.00 3.5 4.50 9.76

Toona ciliata 0.2 7000 1000 0.14 10 10000 6 42000 0.24 3.5 3.74 2.61

Note: $ this cost of seed per seedling is not considering sufficient number of mother trees.  ** two fixed costs per seedling for some species are on the basis of
seedlings production at low and high altitudes (high altitudes have higher costs). Source: H. Thapa. Department of Forest Research and Survey

Annex 4. continued



39ANNEXES

��������



40

Annex 6.
 Available Knowledge on Important Species

Work Field based Lab based Nursery based

Species
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Acacia catechu * * * # # # # # # * # * # # # * # # *

Aesandra butyracea # * * * * * # # # # * # # # # # * * *

Ailanthus excelsa # * # * * # # # * # * # # # # # # # #

Albizia lebbeck * * # * # # # * # # # * # # # * * # *

Albizia procera # * * # # # # # # # # * # # # * * # *

Alnus nepalensis # # * * # # # # # # # # * * # # # # *

Anthocephalus chinensis # * # * # # # # * # # * * * # * * # *

Artocarpus lakoocha # * * * # # # * # # # * * * # * * * *

Azadirachta indica * * # * # # # # * # # # # # # * # # #

Bauhinia purpurea * * # * # # # # # # # * # # # * * * *

Bauhinia variegata # * # * # # # # # # * * # # # * * * *

Boehmeria rugulosa * * * * * * * * * * # # * * # * * * *

Bombax ceiba # * * * * * # * # * # * * * # * * # *

Brassaiopsis glomerulata * * # * # * # # * * # * # # # * * * #

Brassiopsis hainla # * # * # * # * * # # * # # # * * * #

Bridelia retusa # * * * * * * * * * * * * * * * * * *

Cassia siamea E * # * * * * * * * * * * * * * * * *

Celtis australis # * # * * # # * * # * # * * # * * * *

Choerospondias axillaris # # # * # # * # # # # * # # # * * * *

Cinnamomum glaucescens * * # * * # # # * # # # # # # # * * *

Cinnamomum tamala * * * * * * * * * * * * * * * * * * *

Cordia dichotoma # * # * * # * * # # * # # # # # * # #

Cryptomeria japonica E * * * * # # # * # * # # # # # * # #

Dalbergia latifolia * * * * * # # # # # * * # # # # * * *

Dalbergia sissoo * * # # # # # # # # # # # # # # # # #

Daphne bholua * * * * * * * * * * * * * * * * * * *

Dendrocalamus hamiltonii * * * * * * # * * # # # # # * * # # #

Dendrocalamus strictus * * * * * * # * # # # # # # * # # # #

Erythrina stricta * * # * * * * # # # # * * # # # # #

Eucalyptus camaldulensis E # # # # # # # # # # # # # # # # # #

Ficua subincisa * * # * # * # * # # # # * * # # * # #

Ficus auriculata # * # * # * # * # # # * * * # # # * *

Ficus glaberrima * * * # * # * # # # * * * # # * * *

Ficus glomerata * * * * * * * * * * * * * * * * * * *

Ficus hispida # * # * # * * * * # * * # # * * # # #

Ficus lacor * * * * # # # * # # # # # # # # * * #

Ficus neriifolia # * # * # # # * # # # * * * # # * * *

Ficus semicordata # * * * # # * # # # # * * * # # * * *

Flemengia macrophylla E * * * * * * * * * * * * * * * * * *

Fraxinus floribunda # * # * # # # # # # # * # # # * # * *

Garuga pinnata * * * * * # * * # * # # * * # * # * #

Gmelina arborea # * # * * * * # * # * # * * # # * # *

Grewia optiva # * # * # # * * # # # * # # # * * * #

Guazuma ulmifolia E * * * * * # # * * * * * * * * * # *

Leucaena diversifolia E * * * * * * * * * * * * * * * * * *

Leucaena leucocephala k 636 E * * * * * * * * * * * * * * * * * *

L.l. x L. d. KX3 E * * * * * * * * * * * * * * * * * *

Litsea cubeba # * # * * * # # * # * # # # # # # # *

Litsea monopetala * * # * # # # * * * # * # # # * * * *

Melia azedarach * * # * # # # # # # # # # # # # # # *

Michelia champaca # * # * # # # # * * # * # # # # * # *

Michelia kisopa * * * * * * * * * * * * * * * * * * *

Morus alba # # * * # * * # # # # # # # # # # * #

Phyllanthus emblica # * * * * # * * * # * * * * # # * * *

Pinus patula E * # * # # # # # # # # # # # # # # #

Pinus roxburghii # * # * # # # # # # # # # # # # # # #

Pinus wallichiana # * # * # # # # # # * # # # # # # # #

Populus ciliata # # * * * # * # # # * # # # # # # # #

Premna integrifolia * * * * * * * * * * * * * * * * * * *

Prunus cerasoides # * # * # # # # # # # * # # # * * * *

Pterocarpus marsipium * * * * * * * * * * * * * * * * * * *

Sapindus mukorosii # * # * * # * * * # * * * * # # * # *

Saurauia napaulensis # * # * # # # # # # # * * * # * * # *

Syzigium cumuni * * * * # # # * * # * # # # * # * # #

Taxus baccata * * * * * * * * * * * * * * * * * *

Tectona grandis E * # * # # * # * # # * # # # # # # *

Toona ciliata # # # * * * * # # # * # * * # # # # *

* information lacking; # information available; E- exotic; Bolded species are the added species  
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Annex 7. 
Elements of a Work-plan for 5 Years

Seed source Registration and Documentation

Identify SC planting zones priority species
Identify the ecological zones of exotic species and match seed sources to sites
Support SC identification and registration of seed trees in farmland/forest according to guidelines
Support integration of seed production in operational plan of FUGs through DFOs 
Support DFO/SC for sources/seed trees in national/natural forest
Support SC agreement with farmers/FUGs/DFOs
Support and monitoring of SC seed collection/mixing/testing/storage and documentation
Support SC planning of collection/distribution of recalcitrant species
Support SC in developing simple tools for seed handling and testing (Dickey John. etc.)
Support to establishment of seed orchards of a few species in proven demand by Tree Planting Zone

Organisation Building

Hire consultant from KOSEPAN and WESEPAC for organisation of NTSPU and SCs
DFSC Consultancy on development of a decentralised market for tree seed
DFSC Consultancy on seed handling technology
DFSC Consultancy on seed handling for new priority species
DFSC Consultancy on domestication strategies for multipurpose tree species
Identify FUGs/farmers/seed producers to establish network/forum (NTSPU) 
Support to established SCs
Assist spontaneous seed organisations

Training (of trainers) and Extension

Seed handling training mainly for SCs
Seed source registration and management training mainly for SCs
Awareness training for SC and NTSPU members for planting zone and deployment zone 
Disseminate information through various publication materials
Develop training module for tree seed handling and decentralised seed distribution for RTEC

Networking. Linking and Marketing

Assist in creation of a forum (NTSDP) for production and sale of seed
Hire consultants from KOSEPAN & WESEPAC to promote networking (SC & NTSPU)
Assist in maintaining seed sources of different Tree Planting Zones and seed market information network
Support network of seed cooperatives to implement matching of seed sources to sites
Support awareness raising among the tree seed users about quality seed
Assist NTSPU facilitate exchange of information on seed market through workshop/group discussions
Assist spontaneous networking initiatives to improve quality seed marketing
Assist in identifying future demand of seed
Sponsor the workshops of NTSPU and network meetings
Distribute reports and updates of relevant information to the NTSPU and SC members
Promote seed market by information dissemination to seed users (GO, NGO, INGO, donor programmes) 
Support SCs to conduct bi-annual network workshop by operational areas
Support SCs to conduct bi-annual workshop to NTSPU members by operational areas

Research and Development

Implement investigations for filling information gaps for each species (on farm/off farm. nursery/lab)
Report on investigations
Note: SC= Seed Cooperatives
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