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Abstract

Slash-and-burn agriculture continues to expand in many parts of the forest zone of Cameroon. One alternative land use to
slash-and-burn system is alley farming. This paper quantifies, using an econometric model, the factors determining farmers’
adoption and use of alley farming variants in southwest of Cameroon, based on a survey of 156 farmers in 11 villages in the
region.

The analysis showed that male farmers are more likely to adopt than women. Adoption is higher for farmers with contacts
with extension agencies working on agroforestry technologies. Adoption is higher for farmers belonging to farmers’ groups.
Adoption is lower for farmers in areas with very high population pressure, as farmers in such areas may have greater labor
productivity from use of less labor intensive natural resource management technologies like chemical fertilizers. Adoption
is higher for farmers in areas facing fuel wood scarcity. Farmers have made adaptations to the conventional alley farming
technology recommended by researchers, the most significant adaptation being the introduction of fallow periods into the
system. Farmers use alley farming as a land use option, not as a replacement for the slash-and-burn system, since land supply
is still relatively elastic. Achieving increased impact with alley farming variants requires effective targeting. Results showed
that econometric modeling using farmer and village characteristics, socioeconomic and institutional variables can lead to
more effective targeting to farmers and locations where higher adoption rates may occur. © 2000 Elsevier Science B.V. All
rights reserved.
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1. Introduction

The traditional slash-and-burn system used by farm-
ers in Africa is experiencing phenomenal stress due
to rising population pressure and land use intensity.
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Historically, farmers were able to use long fallow pe-
riods to sustain food production under slash-and-burn
systems. But rapid population growth and competing
demands for land use for non-agricultural purposes
have created land scarcities, leading to a shortening of
fallow periods (FAO, 1985). In many areas, farmers
have reduced their fallow periods below levels neces-
sary to maintain the ecological balance under shifting
cultivation. Nutrient cycling is also much reduced
under slash-and-burn system as many of the nutrients
normally built up in the vegetation during the fallow
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period are lost immediately when the vegetation is
burnt (Nair, 1993).

Unless properly managed (Kleinman et al., 1995),
slash-and-burn agriculture can lead to negative envi-
ronmental consequences due to deforestation, soil car-
bon loss, loss of above and below ground bio-diversity,
increases in pests and weed infestation, and soil fer-
tility decline (Nair, 1993; Sanchez and Hailu, 1996).
One alternative land use to slash-and-burn agriculture
is alley farming. Developed at the International Insti-
tute of Tropical Agriculture in the early 1980s, alley
farming is an agroforestry technology involving the
cultivation of food crops between hedgerows of nitro-
gen fixing leguminous hedgerow species (Kang et al.,
1984, 1990). The leguminous species have deep roots
for nutrient capture and recycling, produce substantial
amounts of biomass which are applied to the crops
as mulch, and contribute to nitrogen fixation. The
technology requires farmers to periodically prune the
leaves of the hedgerow trees or shrubs for application
as mulch. The technology has been shown to increase
and sustain production of maize (Zea maysL.) com-
pared to conventional bush fallow, prevent erosion,
control weeds, enhance nutrient cycling, and build up
soil organic matter (Kang et al., 1990). Variants of this
technology are being evaluated by researchers, espe-
cially with attention to the introduction of a fallow
phase in the system (ICRAF, 1996).

However, farmers’ use of the technology has met
with mixed results (Carter, 1995; Whittome et al.,
1995; Dvorak, 1996). While potential constraints to
the adoptability of the technology were identified
(Atta-Krah and Francis, 1987; Whittome et al., 1995;
Dvorak, 1996) socio-economic studies of farmers’ ac-
tual adoption are very few. The identified constraints
to the adoption of the technology include inappro-
priate property rights regime (Francis, 1987; Tonye
et al., 1993; Carter, 1995), high labor costs for prun-
ing the trees and incorporating the biomass and long
gestation between tree establishment and accrual of
benefits (Carter, 1995; Dvorak, 1996). Other technical
constraints include management complexity of incor-
porating trees in the cropping systems, high below
ground competition between the trees and the crops
and shading effect from the trees, lack of appropriate
species for the hedgerows, poor tree establishment,
too wide inter-row spacing between the trees, low
biomass production of some of the species and lack of

adequate supply of planting materials (Atta-Krah and
Francis, 1987; Whittome et al., 1995; Dvorak, 1996).

Despite these constraints, field evidence shows that
farmers are using the alley farming technology in
some areas, but often with modifications to the stan-
dard design developed by researchers. Generally, alley
farming is not used as a substitute to slash-and-burn
systems that continue to predominate due to elastic
land supply and low labor costs for clearing bush fal-
low. However, there is paucity of information on how
the technology and its variants are being used and in
particular the factors influencing farmers’ use of the
technology and its variants.

This paper quantifies, using an econometric model,
the factors that influence farmers’ adoption of alley
cropping and its variants in the cropping systems of
the forest zone of southwest Cameroon.

2. Materials and methods

2.1. Study zone

The southwest province of Cameroon is situated in
the coastal humid forest agroecological zone, border-
ing Nigeria. The Mount Cameroon, the country’s high-
est mountain with active volcanic activity at 20-year
intervals, is located in the region (Brocklesby and
Ambrose-Oji, 1997). The area is characterized by high
ethnic and ecological diversity (Table 1). The province
is divided into four major zones: Kumba, the volcanic
zone, Sand zone and Mamfe. The major crops across
the province are cassava (Manihot esculentum), plan-
tain (Musa paradisiaca) and maize (Z. maysL.). Minor
crops include ‘taro’ (Colocasia antiquorum), Egusi
melon (Cucumis sativus) and cocoyams (Xanthosoma
sagitiffolium).

The province has a gradient of population pressure,
which is highest in the Lower Volcanic area (67 per-
sons km−2) and lowest in the Manfe area (18 per-
sons km−2). Fallow periods are very short across the
province, ranging from 0–2 years in areas of higher
population density (Lower Volcanic and Kumba Cor-
ridor) to 3–5 years in areas of low population density
(Manfe). Except for the volcanic soils found mainly
in the Lower Volcanic zone, soils in province are nu-
trient deficient (Almy et al., 1991).
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Table 1
General agroecological characteristics of the forest zone of southwest province, Cameroona

Agroecological
subzones

Rainfall
(mm/year)

Altitude Fallow length
(years)

Land preparation and
tillage system

Population
density (km−2)

Sands 1800–3000 0–300 1–2 Burning, mulching with intercropping on beds 29
Lower Volcanic 3000–4500 0–600 0–2 Burning, mulching with intercropping on beds

and flat ground
67

Mamfe 3200 0–300 3–5 Burning, mulching with intensive intercropping
on large mounds

18

Kumba Corridor 2300–2500 100–400 0–1 Burning, and mulching with intensive inter-
cropping on beds and mounds

48

a Source: Almy et al., 1991; IITA, survey data, 1996.

Farmers practice traditional slash-and-burn systems
as a way of maintaining soil fertility. Burning is also
used to controlChromolaena odorata— a highly
noxious broad-leaf weed. Farmers practice minimum
tillage and grow crops on either mounds or flat seed
beds, with the specific zonal importance varying as a
function of cropping systems, field history, and cul-
tural factors (Almy et al., 1991).

2.2. Field survey

Several types of agroforestry technologies have
been promoted among farmers in the zone, includ-
ing alley farming, contour bunds with leguminous
species, life fencing, and improved pasture. Extension
activities on alley cropping and other agroforestry
technologies were conducted by research and devel-
opment agencies such as World Bank-funded National
Agricultural Extension and Training Programme
(NAETP), Peace Corps Volunteers (PCVs), and the
Center for the Environment and Rural Transformation
(CERUT).

Given the above, villages in the province were first
stratified based on whether they have had agroforestry
projects or not. Farmers were representatively selected
from villages that have had exposure and from vil-
lages without exposure to agroforestry projects. Strat-
ified random sampling was used to identify the 256
farmers (alley cropping adopters and non-adopters) in
14 villages across the province. Gender balance was
also incorporated in the sample. The women included
consisted of wives who own plots within the house-
holds and older women who are single-head of house-
holds. In general, women get access to land via their
husbands.

Coded structured questionnaires were used as
survey instruments. The questionnaires were first
pretested with 20 farmers and then revised to incor-
porate farmers’ suggestions on the dynamics of alley
farming technology on their farms and in their vil-
lages. Village-level data were collected from focussed
group interviews with farmers in the villages. Farmers
were asked to rate on a scale the relative intensity of
specific village factors such as land shortage, status of
erosion, fuel wood scarcity, importance of livestock
and fodder supply problems, and contact with re-
search or extension services involved in agroforestry
research or extension. Socioeconomic data were col-
lected individually from farmers. These included age,
education, gender, years of experience in farming,
origin (migrant or native), non-agricultural incomes,
contact with agroforestry research or extension agen-
cies, land tenure and access to land, and farmers’
adoption and management of alley cropping. Data
were also collected on farmers’ perceptions of yield
trends under alley cropping compared to adjacent
bush-fallow fields.

2.3. Analytical model

To evaluate farmers’ adoption decisions on alley
farming a Logit model (Maddala, 1983) was used. For
simplicity, let Y be the decision to adopt alley crop-
ping technology andXXX a vector of explanatory vari-
ables related to adoption. VectorXXX is assumed to be
a function of three sets of factors: (a) land tenurial
rights held by the farmers on the food crop fields where
alley cropping is used; (b) socioeconomic character-
istics of farmers; and (c) village-specific characteris-
tics. The adoption decision of farmers is specified as
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Y=f (XXX, e), where e is an error term with a logis-
tic distribution. Logit model has been widely applied
in adoption studies (Bagi, 1983; Polson and Spencer,
1991; Adesina and Sirajo, 1995).

The conceptual model is given as:

Yik = F(Iik) = eZik

1 + eZik
for Zik

=XXXikβik
and − ∞ < Zik < +∞ (1)

whereYik is the dependent variable that takes on the
value of 1 for theith farmer who adopted alley crop-
ping and variants in zonek, and 0 if no adoption oc-
curred.XXXik is a matrix of explanatory variables related
to the adoption of alley cropping by theith farmer in
zonek, andβik are the vector of parameters to be es-
timated.Iik is an implicit variable that indexes adop-
tion. The Logit model was estimated by a maximum
likelihood method using LIMDEP 6.0©

2.3.1. Empirical model
Descriptive statistics for all the variables in the em-

pirical model are given in Table 2. The qualitative
dependent variable is ACTUSE, which takes on the
value of 1 if the farmer adopted alley cropping and its
variants and 0 if no adoption occurred. Explanatory
variables and their justifications are discussed below.

SEX is a dummy variable that indexes the gender
of the adopter; it has a value of 1 for men and 0 for
women. Some studies have argued that because alley

Table 2
Sample statistics of variables used in the empirical econometric model

Variable Mean Standard deviation Minimum Maximum

SEX (dummy for gender of plot owner) 0.65190 0.47788 0 1
FHSIZE (size of household) 8.2658 4.6473 1 26
EDUC (educational level of farmer) 1.8291 0.99164 0 4
AGE (age of farmer) 40.373 11.969 18 78
FAS (membership of farmers’ associations) 0.61392 0.48840 0 1
CONT (contact with agroforestry extension agents) 0.75316 0.43254 0 1
TREER (possession of full rights over trees) 0.71519 0.45276 0 1
LANDTR (security of land rights) 0.49367 0.50155 0 1

0.48734 0.50143 0 1
VEROS (village erosion index) 2.1456 0.35380 1 3
VFUEL (village fuelwood scarcity index) 1.7089 0.69853 1 3
LINC (importance of livestock in village) 1.3481 0.47788 1 3
NFINC (non-farm income) 0.69899 0.49119 0 1
VLANDP (village land pressure) 0.03718 0.72027 1 3

cropping is a tree-based technology women may be
less likely to adopt it because of either lack of rights
to grow trees or secure land rights (Fabiyi et al., 1991;
Tonye et al., 1993; Diaw, 1997). It was hypothesized
that SEX is positively related to adoption. AGE mea-
sures the age of the farmer. Studies have shown that
young farmers have tendency to be more innovative
due to their longer planning horizons and lower risk
aversion (Bagi, 1983; Gould et al., 1989). Polson and
Spencer (1991) found that younger farmers had greater
likelihood of adopting cassava improved varieties in
southwest Nigeria. It was hypothesized that AGE is
negatively related to adoption of alley cropping. FH-
SIZE measures the size of the household. Alley crop-
ping is a highly labor intensive technology (Atta-Krah
and Francis, 1987; Dvorak, 1996). Since family la-
bor is the major source of labor for households, larger
families with more labor supply would be expected to
adopt the technology. But large families are also more
likely to face lower per-capita land availability and
high dependency ratios for food requirements. They
may thus prefer to extend cultivated area to meet food
requirements rather than putting land under trees to
the detriment of food crop area. It was hypothesized
that FHSIZE is negatively related to adoption of alley
cropping.

EDUC measures the level of education of the
farmer. Education enhances capacity for creativity and
innovation. Educated farmers have been found to have
greater likelihood of adopting soil conservation tech-
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nologies (Ervin and Ervin, 1982). It was hypothesized
that EDUC is positively related to adoption of alley
cropping. FORIGIN is a dummy variable which takes
the value of 1 if the farmer is a native of the village,
and 0 if non-native. The use of alley cropping requires
the availability of enough land at the disposal of the
farmer, especially land under secure long-term con-
trol. Migrants are more likely to face land constraints
that may reduce the likelihood of their adoption of
alley cropping. It was hypothesized that FORIGIN is
positively related to adoption of alley cropping.

CONT is a dummy variable that takes the value of 1
if the farmer had contact with agroforestry extension
agents within the past 5 years preceding the study and
0 otherwise. Contact with extension services allows
farmers to have access to information on new agro-
forestry innovations, seedlings, and advisory inputs
on establishment and management of technologies.
Often, extension agents establish demonstration plots
where farmers learn and experiment with new agro-
forestry technologies. It was hypothesized that CONT
is positively related to adoption of alley cropping.

FAS is a dummy variable which indicates if the
farmer is a member of a group farm or farmers’
association. Several research and development ef-
forts to promote alley cropping and other agro-
forestry technologies have tended to focus on farmers’
groups or communities (Atta-Krah and Francis,
1987; Koudokpon et al., 1995). A community or
farmer-group’ approach to dissemination of informa-
tion on alley cropping to farmers has advantages. First,
it allows increasing returns to scale in information
dissemination. Second, it has economies of scope for
extension agencies as they can reach a large number
of farmers with different sets of agroforestry technolo-
gies. Also, farmers that join farmer associations may
be those generally more receptive to new innovations
or interventions in the community which may affect
their attitude to the adoption of new technologies.
Membership of farmers’ groups was hypothesized to
positively influence the adoption of alley cropping.

NFINC is a dummy variable that measures if
the farmer has non-agricultural incomes. Having
non-agricultural incomes may allow farmers to meet
capital costs for technology implementation. This
may include costs of seeds or seedlings, materials
for seed nurseries and hiring of labor. Non-farm in-
comes may also reduce risks from experimenting with

new technologies. Studies have shown that non-farm
income positively influence adoption of new agricul-
tural technologies (Savadogo et al., 1994; Adesina,
1996). It was hypothesized that NFINC is positively
linked to adoption of alley cropping.

TREER is a dummy variable which measures if the
farmer has full rights over trees planted on the fields.
This is a composite variable which captures the pos-
session of four types of rights: right to plant trees; right
to use the tree and its products and rights; rights to
exclude others from using the trees; and rights to dis-
pose the trees. In many parts of west and central Africa
tree rights are usually held separately from land rights
(Fabiyi et al., 1991; Lawry et al., 1989; Diaw, 1997).
It was hypothesized that if farmers have a complete
bundle of tree rights, the likelihood of adopting alley
cropping will increase. LANDTR is dummy variable
that indexes the security of land rights. It takes the
value of one if the farmer has secure tenurial rights
and zero otherwise. Secure land rights can be from di-
rect land purchase or divided inheritance. Studies of
alley cropping have suggested that possession of se-
cure land rights — lands under divided inheritance or
purchased — is essential for adoption of the technol-
ogy (Tonye et al., 1993; Lawry et al., 1989). It was
hypothesized that LANDTR is positively related to
adoption of alley cropping.

VEROS measures the extent of erosion problems
faced by farmers in the village. It takes the value
1, if erosion is a major problem in the village; 2, if
it is a minor problem and 3, if it is not a problem.
Because alley cropping has been shown to help re-
duce run-off (Ehui et al., 1990; Kang et al., 1995),
villages where farmers face erosion problems would
have incentive to adopt alley cropping. It was hypoth-
esized that VEROS is negatively related to adoption.
VFUEL measures the extent of fuelwood scarcity in
the village. It takes the value of 1 if fuelwood avail-
ability is abundant in the village; 2, if scarce and 3,
if very scarce. Fuelwood is a major source of energy
for rural and urban poor households in Cameroon
(Dememou, 1997; Ndoye, 1997). Fuel wood demand
has increased substantially following the currency
devaluation of 1994 which led to major increases in
prices of energy substitutes such as cooking gas and
petroleum (Ndoye, 1997). Increased scarcity of fuel-
wood will positively affect the probability of farmers’
adoption of alley farming. It was hypothesized that
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VFUEL is positively related to adoption of alley
cropping.

VLANDP indexes the population density of the vil-
lage — a measure of the extent of land pressure. It
takes the value of 1, if land is abundant and availabil-
ity is not a problem in the village; 2, if land is scarce
and 3, if land is very scarce. As land availability be-
comes more inelastic, incentives to intensify land use
will increase. But because alley cropping requires that
a part of the land be set aside for tree planting, of-
ten at the expense of crop areas, farmers facing land
scarcity may be unwilling to sacrifice crop lands for
trees (Whittome et al., 1995). It was hypothesized that
VLANDP is negatively related to adoption of alley
cropping. Finally, LINC measures the importance of
livestock as a source of income for farmers in the vil-
lage. It takes on the value of 1, if livestock income
is not important; 2, if important and 3, if very impor-
tant. It is expected that as the importance of livestock
income increases farmers will be more interested in
seeking appropriate sources of fodder supply. It was
hypothesized that LINC is positively related to the
adoption of alley cropping.

Table 3
Characteristics of farmers’ use of alley farming in the southwest province, Cameroona

Percentage of farmers

Percentage of sample farmers (N=155) that have heard about alley cropping technology 81

Sources of information about alley farming technology
Other farmers 23
Non-government organizations 43
Extension services 30
Self experimentation 0
Researchers 2
Other sources 2

Percent distribution of farmers by their use of alley farming
Percentage of farmers that have adopted alley farming 31
Percentage of farmers that have experimented or still experimenting with alley farming 10
Percentage farmers that have never tried alley farming 59

Percentage distribution of adopter farmers that
Continued to use alley farming and variants 94
Have abandoned alley farming and variants 6

Percentage distribution of farmers by how they established their alley farm fields
Alley farms were established by farmer 68
Alley farm was established by researchers 1
Alley farms were established by extension workers 17
Alley farm was established by non-governmental organizations 9

a Some percentages do not add up to 100% because of missing values.

3. Results and discussion

3.1. Field survey results

Table 3 shows the status of farmers’ use of alley
cropping and its variants. Among the 255 farmers,
81% have heard about alley cropping. The majority
obtained their information on the technology from
non-governmental organizations. These organizations
include the American Peace Corps (PCV) and the Pro-
gramme National de Vulgarisation Agricoles (PNVA).
Overall, 68% of alley farming adopters established
their alley farms themselves. For women adopters,
72% established their alley farms themselves. Fol-
lowing the establishment of the alley plots extension
agents followed up with farmers using the Training
and Visit approach. National extension agents from
PNVA gave no subsidies or planting materials but
helped the PCV to interact with farmers and supervise
the maintenance of farmer-established alley plots.

Results show that 31% of the farmers in the sam-
ple had adopted alley cropping or its variants, while
10% were experimenting with the technology. About
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Table 4
Percentage of farmers making modifications in their management of alley farming on their fields in southwest province, Cameroona

Modifications made by farmers Men Women Total

Spacing between rows expanded 5 (8.8) 2 (11.8) 7 (9.5)
Spacing within rows have been reduced 1 (1.8) 0 (0) 1 (1.4)
Spacing between alleys have expanded 2 (3.5) 2 (11.8) 4 (5.4)
Spacing between alleys have been reduced 0 (0) 1 (5.9) 1 (1.4)
Height of tree cut-back higher than prescribed 2 (3.4) 1 (5.9) 3 (3.9)

a Values in parenthesis are in percentage.

Table 5
Farmers’ reasons for using alley farming on their fields in southwest province, Cameroona

Men Women Total

Sample 63 13 76
Improve soil fertility 58 (92) 11 (85) 69 (91)
Fuelwood production 5 (8) 2 (15) 7 (9)
Erosion control 7 (11) 1 (6) 8 (11)
Production of staking material 3 (5) 1 (8) 4 (5)
Reduction of fallow length 2 (3) 3 (5) 4 (5)

a Values in parenthesis are in percentage.

6% had abandoned the technology due to problems,
including high labor requirements, lack of seeds, lack
of information on proper management, tree-crop com-
petition and sickness. Farmers were found to be mod-
ifying the conventional alley farming technology with
adaptations of their own (Table 4). Such adaptation
ranges from changes in the type of trees used on the
alley plots, methods of alley establishment and fre-
quency of pruning of the alley trees. A majority (89%)
of the farmers integrated fallow periods of varying
lengths into their alley plots, which results in signifi-
cant variability in cropping intensity on the alley plots.

Table 6
Farmers’ assessment of the benefits from alley farming compared with the bush fallow system in southwest province, Cameroon

Alley farming benefits compared
to bush fallow for different benefits

Alley farming is much
better than bush fallow (%)

Alley farming is equally
as good as bush fallow (%)

Alley farming is not good
as bush fallow (%)

Soil fertility improvement 85 10 6
Labor for land clearing 75 22 3
Weed suppression 88 5 7
Reduction in the number of years land is fallowed 78 7 16
Provision of fuelwood 48 7 45
Production of poles for construction 42 12 47
Fodder supply 37 3 60
Crop yield over time 84 10 23

Farmers’ reasons for using alley-farming technol-
ogy (Table 5) showed that 91% use alley farming for
improving soil fertility. The results were similar for
both men and women alley farmers. Other reasons
for use of the technology were erosion control, fuel-
wood production and production of staking materials.
Farmers’ comparisons of the benefits of alley farm-
ing compared to conventional bush fallow rotation
(Table 6) showed that majority consider that alley
farming is better than bush fallow, in terms of soil
fertility improvement, labor requirements for land
clearing, weed suppression, required length of fallow
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Table 7
Econometric model results of factors affecting farmers’ adoption of alley farming and its variants in southwest province, Cameroon

Variables Parameter estimate Standard error T-values

CONSTANT −6.2352 2.419 −2.577∗∗
SEX (gender of plot owner) 1.0832 0.6122 1.770∗∗
FHSIZE (size of household) −0.12593E-02 0.5418E-01 −0.023
EDUC (educational level of farmer) 0.93614E-01 0.3036 0.308
AGE (age of farmer) −0.10194E-02 0.2017E-01 −0.051
FAS (membership of farmers’ associations) 2.4813 0.6472 3.834∗∗
CONT (contact with agroforestry extension agents) 3.1709 1.111 2.853∗∗
TREER (possession of full rights over trees) 0.54522E-01 0.6429 0.085
LANDTR (security of land rights) −0.14027 0.5101 −0.275
FORIGIN (dummy for farmers’ origin) −0.47543 0.6384 −0.745
VEROS (village erosion index) −0.24569 0.7818 −0.314
VFUEL (village fuelwood scarcity index) 1.6401 0.5967 2.749∗∗
LINC (importance of livestock in village) −0.51971 0.5794 −0.897
NFINC (non-farm income) 0.18166 0.4698 0.387
VLANDP (village land pressure) −1.1767 0.5647 −2.084∗∗

∗∗ Significant at 5%.

period and crop yields. This suggests that farmers view
alley-farming technology as a viable land use option.

3.2. Econometric model results

The results of the empirical model are presented
in Table 7. The Logit model was significant at the
5% level. The model correctly predicted 82% of both
adopters and non-adopters. Five variables were sig-
nificant in explaining the adoption of alley cropping:
sex of the farmer (SEX), membership of farmers’
association (FAS), contact with extension agencies
(CONT), village fuel wood scarcity (VFUEL) and
village land pressure (VLANDP). The negative sign
on AGE suggests that alley farming and variants are
more likely to be adopted by younger farmers. This
may be because they are often better disposed to
trying new innovations and have lower risk aversion
and longer planning horizons to justify investments in
tree-based technologies. The positive sign on TREER
suggests that the possession of rights over trees has a
positive influence on likelihood of adoption of alley
farming and its variants. The positive sign on NFINC
suggests that farmers with non-agricultural incomes
have greater likelihood of adoption of alley farming
and its variants. Education (EDUC) also has a positive
effect on adoption decisions.

The positive and significant sign on SEX indicated
that the probability of adoption of alley farming was

higher for men than women farmers. Men are often
favored by the male-dominated extension systems in
Cameroon (Endeley and Tebeto, 1996). This result was
corroborated by findings from other studies. Fabiyi
et al. (1991) found that in southwest Nigeria men
farmers were more likely to use alley farming than
women. Adesina (1996) found that women rice farm-
ers had less likelihood of using chemical fertilizers in
Cote d’Ivoire. Matlon (1994) found a similar result in
Burkina Faso. Due to the lack of a wealth variable in
the model, it is possible that SEX also captures the ef-
fects of differential access to wealth between men and
women. Thus, it is quite possible that gender-based
wealth differences may contribute to the lower likeli-
hood of women adopting the alley farming technology.

The result that male farmers have a greater like-
lihood of adoption of alley cropping and its variants
than female farmers do suggest the need to develop
more appropriate options for women farmers. Women
form the majority in agriculture, but suffer several
constraints to the use of sustainable agricultural
practices on their fields. These include socially con-
ditioned inequities in the access to, use and control
of agricultural and household resources. Efforts are
needed to reduce the gender gap in the use of the alley
cropping. One approach is to encourage women farm-
ers to form ‘agroforestry teams’ with whom specially
trained women extension agents can work to improve
their knowledge of soil fertility management, as well
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as access to seedlings of leguminous trees and shrubs.
However, for such efforts to be successful they must
consider local land tenure institutional constraints
faced by women farmers. Sustainable agricultural
systems targeted to women farmers must be compat-
ible with their land and tree tenure. Where women
do not have secure rights to land, technologies which
require that land be put under trees for a long period
of time are unlikely to be adopted by women farmers.
In such areas, short season improved fallow systems
may be more appropriate for women farmers.

The positive and significant sign on FAS showed
that belonging to farmers’ associations or farmers’
groups significantly affects the probability of adoption
of alley cropping. In Senegal significant success was
achieved by using farmer groups to rapidly spread
agroforestry technologies (Caveness and Kurtz, 1991).
This result gives credence to the approach of us-
ing farmers’ groups (Atta-Krah and Francis, 1987;
Versteeg and Koudokpon, 1993). This approach ex-
poses a lot more farmers to the technology, provides
intra-group support for individual experimentation,
facilitates farmer-to-farmer interactions in technology
testing and management, reduces technology demon-
stration costs, and increases economies of scope for
broad-based dissemination of agroforestry technolo-
gies to farmers.

The positive and significant sign on CONT im-
plied that farmers that have contacts with extension
and development agencies working on agroforestry
were more likely to adopt alley cropping. Because
agroforestry practices are new in the province, farm-
ers rely more on extension agents for information on
the technologies. Such contacts are especially help-
ful in the early stages of technology experimenta-
tion, where technology abandonment rates are usually
higher (Atta-Krah and Francis, 1987; Versteeg and
Koudokpon, 1993).

The positive and significant sign on VFUEL im-
plied that farmers in villages facing increasing fuel
wood scarcities were more likely to adopt alley crop-
ping. Dememou (1997) found that most of the fuel
wood consumed by farm households in forest margins
of Cameroon come from their food crop fields. Inci-
dentally, it is within food crop fields that farmers es-
tablish alley cropping. Trees and shrubs used in alley
cropping can further help farmers to increase the sup-
ply of fuel wood from their food crop fields (Versteeg

and Koudokpon, 1993). Since farmers in villages with
fuel wood scarcity were found to have higher likeli-
hood of adopting alley cropping, development efforts
should target such villages, provided the level of fuel
wood scarcity is not very serious. If it were, wood
lots would be more appropriate in such areas. Because
most of the fuel wood supplies of farmers in the for-
est zone come primarily from food crop fields under
slash-and-burn, there are dual advantages to the use of
alley cropping and its variants on these fields. Not only
will the leguminous trees and shrubs improve soil fer-
tility, they also supply farmers with fuel wood which
is an increasingly scarce energy source in forest zone
of southwest Cameroon.

The significant negative sign on VLANDP implies
that farmers in villages with very high land pressure
were less likely to adopt alley farming. Because alley
cropping requires that farmers set aside a part of their
land for growing trees, the cultivable area under food
crops have to be reduced. Farmers in villages where
land pressure is very high may view tree planting as
competing with food crops, thus reducing incentives
to adopt alley cropping. Versteeg and Koudokpon
(1993) found that farmers facing very high land pres-
sure and exhausted fields opted for short fallow with
Mucuna pruriensvar. utilis as a soil fertility man-
agement option instead of alley cropping. Farmers in
villages facing high land pressure may lack enough
land for experimentation with alley cropping.

The finding that adoption of alley cropping and its
variants was likely to be lower in villages having high
population pressure raises a cautionary note to the
conventionally held view to target alley cropping to ar-
eas with high land pressures (Carter, 1995; Whittome
et al., 1995). Alley cropping is generally conceived
as appropriate in areas with high population pressure
due to better incentives for land use intensification.
However, farmers in areas with very high population
density are perhaps more likely to have higher labor
productivity from investment in other resource man-
agement technologies such as chemical fertilizers and
organic manure. Another factor that may explain the
above result is that farmer introduction of fallow into
the technology implies that more land is needed for
cultivation when the alley fields are in fallow. Also,
farmers in areas where land is very limited may also
lack sufficient land for experimentation with trees or
face increased competition between trees and crops.
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Villages where population pressure is sufficiently
high as to trigger direct competition between planting
crops and trees may face lower likelihood of use of
alley farming variants requiring fallow periods.

4. Conclusions

This paper determined the factors that influence the
adoption of alley cropping and its variants in the forest
zone of southwest Cameroon. The econometric analy-
sis showed that: (1) male farmers were more likely to
adopt than women; (2) adoption was higher for farm-
ers having contacts with extension agencies working
on agroforestry technologies; (3) adoption was higher
for farmers belonging to farmers’ groups; (4) adoption
is lower for farmers in areas with very high popula-
tion pressure due to tree competition with food crops
expansion; and (5) adoption was higher for farmers in
areas facing fuel wood scarcity

One of the findings of the study is that farmers were
making adaptations to the conventional alley-farming
technology recommended by researchers. The most
important modification was the introduction of fallow
into the alley-farming system. While farmers realize
several advantages of alley farming over the bush fal-
low system, they continue to see alley farming as an
option, but not as replacement for the slash-and-burn
system. This is not surprising, given that the bush fal-
low system is significantly less labor intensive and
land is still relatively abundant.

Achieving increased impact with alley farming
variants requires effective targeting. Results showed
that econometric modeling using farmer and village
characteristics, socioeconomic and institutional vari-
ables can lead to more effective targeting to farmers
and locations where higher adoption rates may occur.
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