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ABSTRACT

Dudukuhan are traditional tree farming systems in West Java, Indonesia. These systems are distinguished from
homegardens (pekarangan) by location — away from the house — and a lower level of management. Dudukuhan
can be divided into 4 types: 1) timber system, 2) mixed fruit-timber-banana-annual crops system, 3) mixed fruit-
timber system, and 4) fallow system. Traditionally all types of dudukuhan are managed on an extractive basis,
few inputs (quality germplasm, fertilizers, labor, etc) are allocated to these systems. This management approach
is caused by: limited land tenure, small land size, off-farm employment opportunities, limited market access,
and farmers’ limited experience with intensive tree management. Depending on the socioeconomic conditions
and market opportunities facing a farmer, the allocation of a specific piece of land may shift between the four
types of dudukuhan. This transformation occurs gradually over a number of years and affects the tree
biodiversity and total number of trees in the system. A desire for tree products, market opportunities and land
tenure status are the key factors that influence farmers’ decision concerning which type of dudukuhan to
develop. Positive changes in these factors have a positive influence on tree biodiversity and tree density. Income
generation is the primary factor influencing farmers’ choice of tree species. Soil conservation is a secondary but
important factor influencing both choices of dudukuhan and tree species. In order to improve the dudukuhan
systems, agroforestry innovations through semi-commercial enterprises that yield products to meet both home
and market demands should be a guarantee for livelihood enhancement.
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are managed on an extractive basis, few inputs
(quality germplasm, fertilizers, labor, etc) are
allocated to these systems. This management
approach is caused by: limited land tenure, small
land size, limited market access, and farmers’ limited
experience with intensive tree management. Limited
management results in low system productivity and
low farm income.

BACKGROUND

Agroforestry is a dynamic, ecologically based,
natural resources management system that, through
the integration of trees on farms and in the
agricultural landscape, diversifies and sustains
production that derives from the (potential) social,
economic and environmental benefits for all land

users (World Agroforestry Centre, 2004). A study was conducted to characterize dudukuhans

In Indonesia, most agroforestry systems are and evaluate their importance to local people. Three

established through shifting cultivation, which
complements relationships between trees and crops,
and between forest and farming (Michon and de
Foresta, 1995). The complementary relationship is
that the natural forest may support livelihoods of
local people and at the same time forest vegetation
may gradually establish on farms (de Foresta et al.,
2000). Indonesia boasts a number of agroforestry
models that established gradually with the
integration of both biophysical and socioeconomic
functions (de Foresta et al, 2000).

Dudukuhan are traditional tree farming systems in
West Java, Indonesia. Dudukuhan can be divided
into 4 types: 1) timber system, 2) mixed fruit-timber-
banana-annual crops system, 3) mixed fruit-timber
system, and 4) fallow system. These systems are
distinguished from homegardens (pekarangan) by
location — away from the house — and a lower level
of management. Traditionally all types of dudukuhan

key points were addressed: 1) tree diversity and
dudukuhan profiles based on sample villages and
dudukuhan types, 2) farmers’ perceptions of the

selection and uses of tree species, and 3)
management of dudukuhan.

METHODS

Site.

The study was conducted in Nanggung

subdistrict located at longitude 1060 27° 35” to 1060
35’ 26” and latitude 060 33’ 25” to 060 45 45”.
Nanggung subdistrict consists of 10 villages with an
area of around 11,000 km2 and elevation between
400 and 1800 m.a.s.l.. The study was conducted in
three sample villages that were purposively selected
according to their location (upstream, mid-stream,
and downstream). The villages selected are Cisarua,
Curug Bitung, and Parakan Muncang.
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Tree Diversity and Dudukuhan
Profiles.

The tree diversity and profiles of dudukuhans were
assessed through an inventory of 36 dudukuhans.
Three of each dudukuhan type were inventoried in
each of three villages. The Dynamic Sample Unit
method developed by Sheil et al. (2002) was used to
conduct the inventory. The method uses 40-m long
transect lines to measure species richness, tree
density, and tree basal area. The transect line is
divided into 8 tree sampling units as depicted in
Figure 1. Within each unit a maximum of 5 trees are
measured. Trees must have a diameter at breast
height (dbh1) greater than 10 cm.
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Figure 1. Tree sample units along 40 m of transect line

Farmers’ Perceptions Regarding Tree
Selection and Uses.

Participatory Rural Appraisal (PRA) methods,
namely group discussions and individual interviews,
were used for collecting information about farmers’
perceptions regarding tree selection and use.
Farmers’ perceptions on tree selection were
compiled under three main variables: i) tree
biophysics, ii) landscapes and climate, iii)
socioeconomic. Fourteen variables were used to
identify farmers’ perceptions regarding tree use: (a)
leaves’ biomass, (b) canopy shading, (c) root
characteristics, (d) fast growth and fruiting, (e) tree
use value, (f) pests-diseases, (g) dudukuhan size, (h)
slope angle (in degrees), (i) soil type and fertility, (j)
elevation, (k) weather and rainfall, (I) marketing
opportunities, (m) land tenure statue, and (n)
government policy. Farmers’ perceptions on tree use
were explained by eight variables including: (a)
foods, (b) income, (c) fire wood, (d) construction, (e)
fodder, (f) medicine, (g) erosion control, and (h)
child education.

' Diameter breast height is a trees diameter a
height of 1.3 meters above the ground.

26

Management of Dudukuhans.

Dudukuhan management - including inputs, outputs
and financial returns - were documented as part the
farm and household economic study of dudukuhan
owners in Budidarsono et al. (2004). Thirty five
households were purposively selected to be
interviewed in each of the sample villages mentioned
above.

RESULTS

Tree Diversity and Dudukuhan
Profiles.

Measurements were made on a total of 36
dudukuhans. Dudukuhan sizes reported by the
landowners varied between 0.054 and 0.419 ha
(Suseno et al, 2003). A total of 51 tree species
(excluded banana plants) were identified as
components of dudukuhan systems. These include 25
fruit species and 26 timber species. The Shannon-
Weiner Index (H’) (Smith, 1990) was used to
describe the tree diversity in the dudukuhan systems.
Shannon-Weiner Index for each sample village is as
follows: Cisarua (1.02), Curug Bitung (0.97), and
Parakan Muncang (1.19). Statistically, there is no
difference between villages in tree diversity
(Shannon-Weiner Index). A high number of trees of
afrika timber (Maesopsis eminii Engl.) (34.6%)
compared to other tree species causes the tree
diversity (H’) for Curug Bitung village to be lower
than the index for the other sample villages, although
the number of tree species in Curug Bitung village
was higher than either Cisarua or Parakan Muncang
villages.

Shannon-Weiner Index (H’) in each dudukuhan type
include: i) timber system (0.44), ii) mixed fruit-
timber-banana-annual crops system (1.18), iii) mixed
fruit-timber system (1.31), and iv) fallow system
(1.10). The T-test results for tree diversity (H’) in
each type of dudukuhan show significant differences
between the timber system and both the mixed fruit-
timber-banana-annual crop system and the mixed
fruit-timber system, at the 1% level. But the
differences between the timber system and the fallow
system are significant at the 5% level. The tree
diversity (H’) of mixed fruit-timber-banana-annual
crops system indicates no significant difference with
the mixed fruit-timber system, but it indicates
significant differences at 5% level with the fallow
system. Tree diversity (H’) of mixed fruit-timber
system indicates significant differences at 5% level
with fallow system.

The priority species are those that occur in almost all
dudukuhan types in the Nanggung area, with high
number of trees: Musa sp., Maesopsis eminii Engl.,
Paraserienthes falcataria (L.) Nielsen, Artocarpus
heterophyllus Lam., Durio zibethinus Murr.,
Archidendron  pauciflorum  (Benth.) Nielsen,



Mangifera odorata Griff.,, Euodia latifolia DC.,
Parkia speciosa Hassk, Nephelium lappaceum L.,
and Schima wallichii Noronha.

Table 1 shows the profiles of dudukuhan. Average of
tree species and number of trees based on plot
measurement in each type of dudukuhan. Tree
density of dudukuhan system ranged from 240 to 511

trees per ha. Tree basal area varied 6.6 to 15.2 m*/ha.
Mixed fruit-timber system and mixed fruit-timber-
banana annual crop system have a higher of tree
basal area, number of fruit species, and number of
fruit tree than the other systems. This is a result of
farmers’ strategy to favor fruit trees that maintain
fruits for long periods in these systems.

Table 1. The profiles of dudukuhan based on plot measurement

Farmers’ Perceptions of the Selection
and Uses of Tree Species.

Figure 2 explains the perceptions of farmer on tree
selection. Tree use value, marketing opportunities,
and land tenure status were the main factors (highest
rank) for the farmers to select the specific tree
species. Fast growth, fruiting period and pest-disease
problems were important factors also. Competition
for water and nutrients between tree crops could be
considered by farmers as well: some fruit and timber
species would not be planted closely to one another
in order to reduce competition for water and
nutrients. Elevation and weather-rainfall are least
considered for tree selection by farmers. Government

Type of dudukuhan Tree Banana density Basal area | Number of species | Number of trees

density (plants/ha) (m2/ha)

(trees/ha)

Fruits Timber | Fruits Timber
Timber system 511 128 9.3 0.2 2.6 0.2 33.7
Mixed fruit-timber-banana- 423 328 12.3 7.0 3.6 15.5 15.9
annual crop system
Mixed fruit-timber system 437 17 15.2 8.1 3.2 19.1 15.0
Fallow system 240 117 6.6 3.4 2.1 7.3 6.7
policies still impede farmers’ tree selection,

especially for pine trees (Pinus merkusii).

Figure 3 explains the perceptions of farmer on tree
uses. Farmers planted trees in dudukuhan systems to
sustain the income of their household (highest rank).
A part of the income was used for saving or paying
tuitions of their kids. The high rainfall and hilly
topography in Nanggung area motivated farmer to
plant trees for erosion control. A part of the fruit tree
products — that are not sold by farmers — will be uses
to meet subsistence needs. A part of the timber
products are used for construction and as firewood.
Farmers’ awareness of the use of the fodder and
medicinal tree species is still low.
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Figure 2. Rank of consideration for tree selection

Management of Dudukuhans.

The study that conducted by Budidarsono et al
(2004) indicates that very little management
conducted in dudukuhan systems during the planting
season 2002/2003 (Table 2). With regard to labor
inputs, based on activities implemented, the data
shows that harvesting is the most common activity in
the dudukuhan. The study found that chemical
fertilizer was applied to 0.9% dudukuhan plots of the
total plots and organic fertilizer to 1.9% dudukuhan

plots. The rate of fertilizer application, for chemical
fertilizer was also very low, that is 7.4 kg ha™,
whereas the application of organic fertilizer was
reasonably high, up to 4.0 ton ha”'. During the
previous year crops were harvested in nearly three-
quarters (27.3%) of the dudukuhan plots. Weeding
and maintenance of tree or seasonal crops is the next
most common activity, conducted 8.9% of the
dudukuhan plots. The number of person-days
involve in harvesting (7 ps-d/ha) is less than the
number of person-days involved in weeding and
maintenance (27 ps-d/ha).
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Figure 3. Rank of consideration for tree uses
Table 2. Level of inputs and returns by type of dudukuhan
Timber Mixed fruit-timber- Mixed fruit- Fallow
Type of dudukuhan banana-annual crops | timber Total
system system
system system
Number of plots 15 24 38 8 85
Percentage (%) 17.6 28.2 44.7 9.4 100
Total area (ha) 3.82 8.97 15.94 0.43 29.16
Area per plot (ha) 0.254 0.374 0.419 0.054 1.101
Tradable Inputs
Chemical fertilizer
a. Plots with chemical fertilizer application (%) - - 0.9 - 0.9
b. Rate of fertilizer application (kg/ha) - - 7.4 - 7.4
Organic fertilizer
a. Plots with organic fertilizer application (%) 0.5 0.9 0.5 - 1.9
b. Rate of organic application (kg/ha) 1,429 3,000 4,000 - 2,646
Pesticide
a. Rate of pesticide application (Itr/ha) - - 0.001 - 0.001
Labor Inputs
Planting
a. Plots with planting activity (%) 0.5 0.5 0.9 - 1.9
b. Total labor (ps-d /ha) 8 2 13 - 8
Tree and crop care
a. Plots with tree and crop care activity (%) 1.4 2.8 4.7 - 8.9
b. Total labor (ps-d /ha) 37 70 14 - 27
Harvesting
a. Plots with harvesting activity (%) 2.8 9.4 15.1 - 27.3
b. Total labor (ps-d /ha) 7 7 7 - 7
Returns (Rp 000)
Fruits (Rp/ha) - 22,111 15,536 - 37,647
Timber (Rp/ha) 5,604 14,345 22,042 - 41,991
Annual crops (Rp/ha) - 1,485 - - 1,485
Sum 5,604 37,940 37,578 - 81,122
Net Returns (Rp 000)
Total 4,900 35,913 34,942 - 75,755
Average per plot 327 1,496 920 - 891
Average per hectare 1,284 4,002 2,192 - 2,598
DISCUSSION composition and number of trees (Table 1 and Figure

The tree diversity in the dudukuhan systems was
lower than the tree diversity in the Gunung Halimun
National Park (H’=4.05; Suzuki et al, 1997). The
natural forest in the national park has achieved a
climax for tree diversity, but in the dudukuhan
systems periodic enrichment of exotic and
indigenous species of fruit and timber trees occurred
by farmers. Yet, the periodic enrichment with tree
species by farmers did not result in a tree diversity
climax such as in the natural forest.

Tree diversity (H’), tree density, and tree basal area
of all dudukuhan systems indicate a transformation
process of dudukuhan. The transformation process
occurred by dynamic changes in tree species
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3). This is farmers’ strategy for continuing the
productivity of the dudukuhan and enhancing
household income (as the main factor), and (as the
second factor) preventing erosion. The strategy has a
great impact on  Dbiodiversity  conservation.
Indigenous and exotic tree species are usually
planted by farmers. The indigenous fruit and timber
species are used for meeting the household
subsistence needs, but the exotic (introduced) fruit
and timber species are sold on the local market to
enhance household income. The occurrence of
indigenous and exotic tree species in large numbers
in dudukuhans demonstrates that they are: (a)
adapted to the biophysical conditions of the
Nanggung area and (b) meet farmers’ subsistence
needs.



In general, the transformation of dudukuhan types
(Figure 3) can be explained by started from fallow
system which is cleared by farmer for establishing
‘huma or tegalan’ that intercropping bananas and
annual crops for 3 to 4 years. During that period,
farmer enriched the huma with a various of fruit and
timber species priority.

Both the mixed fruit-timber-banana-annual crops
system and the timber system are an extended form
of the huma (tegalan). But the timber system could
be changed into huma again after the farmer has
harvested the timber products. Mixed fruit-timber-
banana-annual crops system is preferred by the
farmer, providing short-term as well as long-term
household needs. The farmer harvests bananas and
annual crops to meet short-term needs, and
Artocarpus heterophyllus Lam. and various bamboo
species for medium-term needs. The other fruit and
timber species provide for long-term needs.
Enrichment with fruit and timber species occurred
continuously in the mixed fruit-timber system as an
extended form of the mixed fruit-timber-banana-
annual crops system. In this situation, farmers would
not plant the bananas and annual crops in between
tree spaces.

At a certain time, the productivity of mixed fruit-
timber system decreased and failed to support the
income of the household. Then the farmer considered
to transform the system into a huma (tegalan). But if
the distance of the mixed fruit-timber system was
quite far from the farmer’ s house (more than 3 km),
the farmer changed the plot into a fallow system. In
another case, the farmer’s son inherited the fallow
system. The son settled at the plot and transformed it
into a timber system.
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Figure 4. Transformation of dudukuhan types

Table 3. Results of the regression analysis for the
dudukuhan timber system

Timber system
Variable Number of species Number of trees
Fruits Timber Fruits Timber
: ok
Dudukuhan size 0.100 0.007 0.671 0.586
(ha) (+)
Tree density 0.016**
0.328 0.217 0.105
(N/ha) (+)
* B3
Basal area (m?2) | 0.621 0.354 (of)’gé &042
. * B3
Elevation (m. 0.521 0.778 0.052 0.012
asl) () (+)
Number of fruit 0.083*
species (+)
Number of fruit 0.072*
trees (+)
Number of 0.083*
timber species (+)
Number of 0.072*
timber trees (+)

*** indicates significance at 1% level, ** at 5% level, and * at

10% level.
(+) and (-) indicate relationship between independent variables
(xi) and dependent variable

The regression analysis was conducted to describe
the relationship between the profiles of dudukuhan
and the number of species and the number of trees.
In the regression equation, the number of species and
the number of trees function as the Dependent
Variable (y); but the dudukuhan size, tree density,
basal area, elevation, and also the number of fruit-
timber species, and number of fruit-timber trees
function as the Independent Variables (x,, Xa, X3, ...,
Xi).

Statistically, table 3 shows that an increase in the
number of timber species and the number timber
trees causes an increase in the number of fruit
species and number of fruit trees, and vice versa.
Although the timber trees are the main trees in this
system, farmers initiated to enrich the timber system
with some fruit species such as Durio zibethinus and
Mangifera odorata. When both Maesopsis eminii
and Paraserienthes falcataria are harvested after five
to eight years, the productivity of the dudukuhan is
still supported by fruit trees. In this situation, the
timber system transforms into the mixed fruit-
timber-banana-annual crops system. During the
maintenance period, the farmer keeps a number of
fruit trees, but the timber species are harvested
earlier for timber products. It causes the fruit tree
basal area is higher than the timber tree basal area.

The number of fruit trees tends to be higher in the
Parakan Muncang village as the downstream area of
Nanggung subdistrict than the other sample villages,
but the number of timber trees tends to be higher in
the Curug Bitung and Cisarua villages — in upstream
area. Marketing opportunities for fruit products are
available in the Parakan Muncang village whereas
marketing opportunities for timber products are
available in the upstream area. In the upstream area,
farmers prefer to enrich the dudukuhan system with
timber species when the size of the dudukuhan is
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expanded. The timber trees are planted at high
density, limiting stem growth and the basal area of
timber trees.

Table 4. Results of the regression analysis for the
dudukuhan mixed fruit-timber system

* *
Blevation masl) | 0:0%7" | 0.325 | 008" | 5300

Number of fruit

. 0.133
species

Number of fruit

0.393
trees

Number of timber

. 0.133
species

Number of timber
trees

0.393

Mixed fruit-timber system
Variable Number of species Number of trees
Fruits Timber Fruits Timber
" 0.046%*
Dudukuhansize | 5 g5 0.498 | * 0.619
(ha) )
Tree density 0.051%*
0.371 0.722 0.657
(N/ha) ()
t3
Basal area (m?) 0.740 0.863 S'(()+:;)O 0.636
0.011%*
%
Elevation (m asl) | 0.159 8'(()+2)2 * 0.514
(-)
Number of fruit 0.050%*
species (-)
Number of fruit 0.294
trees
Number of 0.049%*
timber species (-)
Number of
timber trees 0.294

*** indicates significance at 1% level, ** at 5% level, and * at
10% level.

(+) and (-) indicate relationship between independent variables
(xi) and dependent variable (y)

Table 4 shows that there is no indicate significance
between independent variables (x;) and dependent
variable (y) of dudukuhan in mixed fruit-timber-
banana-annual crops system. In general, this system
is almost similar with home garden system and some
of the plots closed to the farmers’ house. Similar
with the home garden, farmers maintain the annual
crops, fruit and timber trees for household income.
Based on Table 2, total labor for tree and crop care
activity was highest (70 person-day per ha) than the
other dudukuhan systems. Farmers prefer to maintain
this system for short-term up to long-term needs. In
the planting season 2002/2003, the annual crops,
fruit, and timber products contributed IDR
37,940,000 per ha. Net returns that farmer can get
from these products is IDR 4,002,000 per ha.
Compared to other systems, the mixed fruit-timber-
banana-annual crops system gives the highest net
returns (average per hectare) to the farmer.

Table 5. Results of the regression analysis for the
dudukuhan fallow system

Fallow system

Variable Number of species Number of trees
Fruits Timber Fruits Timber
Dudukuhan size 0.099*
0.164 0.221 0.347
(ha) (+)
Tree density 0.199 | 0619 | 0.146 | 0.670
(N/ha)

Basal area (m?) 0.165 0.526 0.242 0.342

30

*** indicates significance at 1% level, ** at 5% level, and * at
10% level.

(+) and (-) indicate relationship between independent variables
(xi) and dependent variable (y)

Transformation from the mixed fruit-timber-banana-
annual crops system to the mixed fruit-timber system
was conducted by farmer through dynamic changes
in tree species and number of trees composition. The
dynamic changes in tree species and number of trees
composition are based on household needs (Table 1
and Table 5). Some of farmers tend to decrease the
number of timber species, by replacing some timber
trees with fruit species. And the opposite, some fruit
species are replaced with timber species.

In the mixed fruit-timber system, farmers tend to add
a number of trees from fruit species although the size
of dudukuhan is limited (decreased). They plant the
fruit trees at a lower density than the timber trees.
Fruit trees planted at a low density result in larger
tree basal area. Farmers follow this strategy in order
to continue the productivity of dudukuhan by
maintaining fruits for long periods. Planting activity
in this system is higher than both the mixed fruit-
timber-banana-annual crops system and the timber
system. Harvesting is the dominant management
activity compared to both tree and crop care activity
and planting activity in the mixed fruit-timber
system. To increase productivity at harvesting time,
some of farmers apply both organic and chemical
fertilizers. The application of fertilizers in this
system is higher than in other dudukuhan systems
(Table 2). Mixed timber system is the last
dudukuhan system with harvestable fruit and timber
products, before farmers transform it to the fallow
system.

The availability of market for fruit products in
Parakan Muncang village (downstream area) causes
farmers to maintain more fruit trees. Budidarsono et
al (2004) mention that return gain from fruit
products in Parakan Muncang village is higher than
in the other sample villages. At the same time, the
number of timber species is higher in the upstream
area (Curug Bitung and Cisarua villages). Probably,
the Gunung Halimun National Park located close to
the Cisarua and Curug Bitung villages serves as a
source of germplasm for the dudukuhan system in
those villages.



Table 6. Results of the regression analysis for the dudukuhan fallow system

Fallow system
Variable Number of species Number of trees
Fruits Timber Fruits Timber
. 0.099*
Dudukuhan size (ha) (+) 0.164 0.221 0.347
Tree density (N/ha) 0.199 0.619 0.146 0.670
Basal area (m?) 0.165 0.526 0.242 0.342
Elevation (m. a. s. . 0.057* (-) | 0.325 0.068* (-) | 0.329
Number of fruit species 0.133
Number of fruit trees 0.393
Number of timber species 0.133
Number of timber trees 0.393

*** indicates significance at 1% level, ** at 5% level, and * at 10% level.

(+) and (-) indicate relationship between independent variables (xi) and dependent variable (y)

The regression results for the fallow system (Table
6) show that the number of fruit species tends to
increase with the size of the dudukuhan. But this
situation happened in downstream area. In Parakan
Muncang village, where the owners of a fallow
system never maintain these systems, the local
community living in and around these fallow systems
tends to allow the growth of fruit trees for the
gathering of fruit products.

The farm and household economic study conducted
by Budidarsono et al (2004) includes a farm budget
analysis for the period of the study for every plot of
dudukuhan controlled by the surveyed households.
This analysis mainly focused on net returns
calculation during 2002/2003 planting year. It should
be clarified that net returns in this regards represents
net cash inflow for a single year (2002/2003
cropping year), and does not represent land use
profitability. Table 4 summarizes the net returns
calculation by type of dudukuhan. The results of the
analysis show that, except the fallow system, three
types of dudukuhan gain positive net returns,
meaning that cash inflow was larger than cash
outflow. In other words, three types of the
dudukuhan provide income to the owners. The
dudukuhan systems have a high potential to enhance
the productivity.

Farmers in Nanggung area may be best served by
transforming their traditional subsistence tree
farming systems into semi-commercial enterprises
that yield products to meet both home and market
demand. This process requires that farmers: 1) focus
on a limited number of tree species that are
appropriate for local biophysical conditions and a
high market value/demand; 2) utilize high quality
germplasm (provenance, varieties, etc) to increase
productivity and profitability; 3) manage the
dudukuhans to yield tree products that meet market
specifications; and 4) develop permanent market
linkages.

CONCLUSION

Dudukuhan is a traditional tree farming system with
a high diversity of tree. Dynamic changes in tree
species composition and number of trees in each type
of dudukuhan is farmers’ strategy to continue the

dudukuhan productivity, enhance their income and
prevent erosion. The strategy has a great impact on
biodiversity conservation. In economic aspect,
except the fallow system, three types of the
dudukuhan provide income to the owners.

Traditional-extractive management, low
productivity, and low income are the main problems
in the dudukuhan systems. In order to improve the
dudukuhan system, various aspects should be
addressed including farmers’ technical management
skills, marketing linkages and institutional
strengthening of farmers. Agroforestry innovations
through semi-commercial enterprises that yield
products to meet both home and market demands
should be a guarantee for livelihood enhancement.
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