


T Oro

T

3 1293 01716 3456

This is to certify that the

dissertation entitled

PRACTICE OF SELECTED AGROFORESTRY
TECHNOLOGIES: FARMER PERCEPTIONS
OF INFLUENFIAL FACTORS

presented by

Charles MacPhery Masangano

has been accepted towards fulfillment
of the requirements for

Ph.D‘ degree in Agric. & Exto EdUC.

Major professor

Dr. F. R. Whims
September 30, 1997
Date

MSU is an Affirmative Action’/Equal Opportunity Institution 0-12T



LIBRARY

Michigan State
University

PLACE IN RETURN BOX
to remove this checkout from your record.
TO AVOID FINES return on or before date due.

DATE DUE DATE DUE DATE DUE

188 c/CIRC/DateDus pB5-p. 14



PRACTICE OF SELECTED AGROFORESTRY TECHNOLOGIES: FARMER
PERCEPTIONS OF INFLUENTIAL FACTORS

By

Charles MacPhery Masangano

A DISSERTATION

Submitted to
Michigan State University
in partial fulfillment of the requirements
for the degree of

DOCTOR OF PHILOSOPHY

Department of Agricultural and Extension Education

1997



ABSTRACT

PRACTICE OF SELECTED AGROFORESTRY TECHNOLOGIES: FARMER
PERCEPTIONS OF INFLUENTIAL FACTORS

by

Charles MacPhery Masangano

This study was designed to determine the factors that influenced the farmer in the
decision to practice ule&ed agroforestry technologies in Malawi. The influence of the
Malawi Agroforestry Extension Project, food productivity, control of soil erosion,
fuelwood productivity and profitability were investigated. The influence of demographic
variables which included: gender; age; income; education; landholding size and land and
tree tenure system was also investigated.

The study was conducted in Njolomole Extension Planning Area of Ntcheu RDP in
Malawi. A sample of 449 respondents was drawn from the study population of 9236 farm
households. Data collection was by interviews which were conducted by five male and
four female interviewers. A total of 399 questionnaires were used for data analysis.

Exposure to the Malawi Agroforestry Extension Project and control of soil erosion
significantly influenced the practice of contour hedgerows. Food productivity significantly
influenced the practices of planting and caring for trees in garden boundaries and planting
and caring for trees in croplands. Profitability significantly influenced the practice of
planting and caring for trees at homesteads. Gender was significantly related to the
practices of planting and caring for trees in garden boundaries and planting and caring for

trees in croplands. Male farmers practiced planting and caring for trees in garden



boundaries and croplands. Farmers’ income was significantly related to the practnces of
woodlots and planting and caring for trees in garden boundaries. Land tenure system

significantly influenced the practice of contour hedgerows.
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Chapter I
INTRODUCTION
Background

Hunger, environmental degradation and high population growth rate are growing
problems the world is facing today. Experts predict an additional four billion people on
earth with 95 percent of them living in developing countries by the year 2025. Food
demand will triple with the increased population (Anonymous, 1995). An obvious
question is “where will this increased food be produced?” Land for agricultural
production is very limited and poverty so rampant. Increasing numbers of small producers
are failing to produce enough for their basic needs. Already 1.3 billion people, most of
whom being women and children are living in poverty.

The green revolution of the 1960s and 1970s saved millions from starvation. The
efforts of donor organizations like USAID, World Bank, Ford and Rockfeller Foundations
played a key role in establishing international research organizations and training scientists
from developing nations. These efforts helped to strengthen national policies as well as
research and extension organizations resulting in adoption of technologies by small
farmers. Population pressure has however caught up with the gains made in the green
revolution. Low agricultural production combined with rampant environmental
degradation raise Malthusian concerns of wide spread poverty and hunger (Anonymous,

1995).



Introduction to Malawi

Malawi is a small narrow country occupying the southern part of the East African
Rift Valley, within 9 to 17 degrees south latitude and 33 to 36 degrees east longitude. It
is divided into the Northern, Central and Southern Regions, with 25 administrative
districts. The country covers a total area of 11.9 million hectares with 9.4 million hectares
of land and the rest under lakes. The total available agricultural land is 5.3 million
hectares (Bunderson et al, 1993; Malawi Government, 1987). The per capita GNP in
1992 was USD 200.00 with a national debt service ratio of 23 percent. Forty eight
percent of the people do not have access to safe drinking water. Just like other
developing countries Malawi is faced with major challenges of how to increase
smallholder agriculture production and maintain food self sufficiency at household level in
the face of increasing population and limited land resources. Malawi has an average
population density of 89 people per square kilometer, with a population growth rate of 3.7
percent. Eighty eight percent of her people live in rural areas and are basically engaged in
agriculture. This rapidly increasing population is putting a lot of pressure on the limited
and un-expanding land resources. Landholding sizes continue to decrease as farmers sub-
divide their land in order to share it among their children. Estimated land holdings are
very small, averaging 0.5 hectares in the Southern Region, 0.7 hectares in the Central
Region and 1.1 hectares in the Northern Region (Bunderson et al, 1993). Other estimates
of landholding size in the country are even more conservative than these (Jones et al,
1993). Farmers practice continuous cropping with maize, the main staple as the dominant

crop. Crop rotation is almost nonexistent. Low incomes and high fertilizer prices on the
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other hand result in low usage of inorganic fertilizers. Only 13 percent of those cultivating
one hectare or less use inorganic fertilizers (Malawi Government, 1987). Declining soil
fertility is a major land degradation problem as evidenced by the declining crop yields
(Banda et al, 1994; Smale, 1991). As observed elsewhere (Guggenheim and Spears,
1991), one strategy farmers use in order to deal with the problem of land pressure is
expanding their farm lands by opening marginal areas. Most of these marginal areas were
originally natural forests with steep slopes. Soils on these steep slopes are usually very
shallow and susceptible to erosion (Park, 1992). Cultivation of these marginal lands is
therefore causing major problems of soil erosion and depletion of natural forests. Once
the tree cover has been opened for cultivation, the land quickly gets degraded and its
productivity reduced.

Banda et al (1994) conducting a study on crop productivity and soil erosion on a
44 percent slope, reported maize yields as low as 300 kg/ha. They also observed that soil
loss due to erosion was as high as 80 tons per hectare per year. At such high rates of soil
loss, the top soil gets washed away within a few years of opening the land.

The total national forest cover, estimated to be 38 percent of the total land in
1987, is being depleted at the estimated rate of 3.5 percent per year in Malawi. Land
clearing for agricultural production is the major cause of deforestation (Dewees, 1995).
Agricultural land is also estimated to be expanding at the rate of 3.5 percent per year.
Other causes of deforestation include: fuelwood consumption for domestic energy needs;
tobacco curing and other industrial uses like brick making and sale of fuelwood and

charcoal to urban centers.
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To maintain food self sufficiency, while protecting the precious natural resources
of land and forests, Malawi needs immediate intervention of existing farming practices by
the majority of its smallholder farmers. Technologies which are capable of maintaining
and or improving soil fertility at low cost and reducing the rate of environmental
degradation while increasing food production are required. Agroforestry when used as a
complementary approach to conventional technologies has potential to increase food
production while improving soil fertility and reducing environmental degradation.

Research in Malawi has generated a number of agroforestry technologies
promising to provide solutions to the problems of low food production and soil and
environmental degradation. Farmer practice of these technologies has however been very
low. Efforts to increase the number of farmers practicing these technologies led to the
introduction of a pilot project called the Malawi Agroforestry Extension (MAFE) Project
in 1992. This was a five year project, implemented in partnership between Malawi
Government and Washington State University using funds provided by the USAID. It
was piloted in five of the 175 extension planning areas (EPA) of the country. One of the
EPAs where the project was piloted was Njolomole EPA of Ntcheu Rural Development
Project (RDP). Despite all these efforts by the Malawi Government and all its partners,
low farmer adoption of agroforestry technologies is still a major problem and studies to
identify reasons for this situation have not been conducted. This study was therefore
aimed at identifying some of the farmer perceptions of the factors influencing adoption of

the technologies.
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Problem statement

The main problem in this study was the lack of farmer practice of selected
agroforestry technologies in the face of low crop yields, high rates of soil and land
degradation and depletion of natural forests. The study was therefore an attempt to
investigate the reasons for the low farmer practice.

Objective of the study

The purpose of this study was to identify farmer perceptions of the factors
influencing farmer decision to practice agroforestry technologies in Njolomole EPA of
Ntcheu RDP in Malawi. Two specific objectives of the study were:

1. To investigate the influence of five selected factors: farmer exposure to the MAFE
project; food productivity, soil erosion control; fuelwood productivity and profitability on
farmers’ decision to practice agroforestry technologies in Njolomole EPA of Ntcheu RDP.
2. To investigate the influence of six demographic factors: gender; age; education; income;
landholding size and land and tree tenure system on farmer decision to practice
agroforestry technologies in Njolomole EPA of Ntcheu RDP.

Comparisons were made between farmers who were exposed to the MAFE project
and those who were not. Similar comparisons were made between male and female
farmers.

Specific research hypotheses

The specific research hypotheses were:

1. Farmer exposure to the MAFE project influenced their decisions to practice selected

agroforestry technologies in Njolomole EPA of Ntcheu RDP.
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2. Farmer perceptions regarding the effect of selected agroforestry technologies on food
crop yields influenced their decisions to practice those agroforestry technologies.
3. Farmer perceptions regarding the effect of selected agroforestry technologies on the
control of soil erosion influenced their decisions to practice those agroforestry
technologies.
4. Farmer perceptions regarding the effect of selected agroforestry technologies on the
availability of fuelwood influenced their decisions to practice those agroforestry
technologies.
5. Farmer perceptions of the effect of selected agroforestry technologies on profitability
influenced their decisions to practice those technologies.
6. The following demographic factors: gender; age; highest level of formal schooling
attained; the amount of income farmer received in 1996; landholding size; land and tree
tenure system,; influenced their decision to practice the selected agroforestry technologies.

As the conceptual model in figures 1 shows, independent variables were: the effect
of Malawi Agroforestry Extension Project; food productivity; soil erosion; fuelwood
production and profitability. Demographic variables investigated are shown in Figure 2
and they included: gender; age; education; landholding size; income and land and tree
tenure system. Farmers’ decision to practice the specific agroforestry technology was the

dependent variable. There were eleven agroforestry technologies studied.
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Figure 1: Conceptual model with adoption as the dependent variable.
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Figure2: Demographic factors influencing adoption of agroforestry technologies
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Significance of the study

The study represents the first major effort to identify the factors that influence
farmer decisions to practice selected agroforestry technologies in Malawi. Malawi has
made a lot of efforts to come up with agroforestry technologies that seem to have
promising impact on the productivity of smallholder farmers while also preserving the
precious natural resources of the country. The benefits of these efforts can never be felt
unless the technologies are practiced by farmers. The findings of this study provide an
understanding of the factors influencing the decision to practice the technologies and are
instrumental in designing a strategy for increasing the rate of adoption of the technologies.
The findings and recommendations made in this study will be made available to both the
Ministry of Agriculture and Livestock Development and the Ministry of Forestry and
Natural Resources for them to be able to redesign their research and extension efforts for
increasing the adoption of the selected agroforestry technologies.

Definition of terms

Adoption: The word adoption in this study was defined in terms of farmer perceptions of
practicing the selected technologies. A farmer was considered an adopter of a particular
agroforestry technology if he/she said that he/she practices the technology.
Agroforesty: The International Center for Agroforestry (ICRAF) has defined the term
agroforestry as “a collective name for land-use systems and practices where woody
perennials are deliberately integrated with agricultural crops or animals on the same land

management unit either in spacial mixture or in temporal sequence” (ICRAF annual report,



10
1992). The integration must result in significant ecological and economic interactions
between the woody and non woody components.
Alley cropping: This is an agroforestry system in which agronomic crops are grown in
alleys formed by hedgerows of woody shrubs or trees. The hedgerows are usually cut
back at planting and kept pruned during cropping season to reduce shedding and
competition with the crops (Kang et al, 1981). The prunings are normally applied to the
agronomic crop as green manure to provide the crop with nutrients after decomposition.
Contour hedgerows: This refers to the practice whereby hedgerows of woody shrubs or
trees are grown on contour. Agricultural crops are normally grown between the
hedgerows. The main purpose for contour hedgerows is soil and water conservation. The
hedgerows serve as runoff checks and therefore reduce soil erosion (ICRAF annual report,
1992). The hedgerows can also be used in the same manner as in alley cropping, where
the agronomic crop benefits from leaf application and/or nitrogen fixation in the case of
leguminous and other nitrogen fixing woody shrubs or trees. These hedgerows were most
often reinforced by strips of grass planted just above the hedgerow. When this was done,
they were referred to as contour buffer strips. In some cases only the grass strips were
used without the hedgerows and this was referred to as contour vegetation strips
(Bunderson et al, 1995).
Faidherbia albida: This is a widely distributed tree in croplands of the semi-arid zone of
Western Affica, in the unimodal upland plateau of Southern Africa and in Eastern Africa
(ICRAF annual report, 1992). Increased crop yields have been observed for some crops

when grown under this tree. The positive effect of F. albida on crop production is
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attributed to improved soil fertility, improved soil physical conditions brought about by
better water retention, microbial populations and micro-environmental conditions
produced by the trees (ICRAF annual report, 1992). The tree is unique in that it sheds off
its leaves in the rainy season and hence competes little for light and water with the crops
growing beneath it.
Fodder banks: This term refers to an agroforestry technology where by protein rich
woody shrubs and trees like Leucaena leucocephala and Gliricidia sepium are planted to
provide abundant high quality feed to livestock.
Living fences: Living fences are normally established on the boundaries of homesteads,
crop fields or as enclosures for livestock dwelling places. They are most often established
in order to maintain privacy or to keep out domestic and wild animals. “Their main
function is to eliminate the need to construct and replace dead fences every year, or the
cost of purchasing and maintaining wire fences” (Bunderson et al, 1995). If multipurpose
trees are used, living fences can provide fruits, fodder, manure, wood for fuel, poles and
handles for farm tools.
Profitability: The term profits was defined in financial terms as the surplus income a
farmer realized after all production costs had been accounted for. Accordingly the term
profitability was defined in relative terms as the degree to which one technology gave
more financial profits than another technology. This definition was limited to financial
benefits. All other benefits which were not financially quantifiable at farm level like those
relating to environmental protection were not included in this definition. Secondly,

profitability in this study was measured in terms of farmer perceptions only.
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Project: The term project referred to the Malawi Agroforestry Extension (MAFE)
project.
Smallholder farmers: Agricultural producers in Malawi are generally broken down into
two groups of small holders and estate producers (Malawi Government, 1987).
Smallholder farmers generally refer to “all the households associated with customary land
tenure system” (Mkandawire, 1992), and “are involved in farming primarily for
subsistence needs” (Masangano, 1989). Malawi Government segments these smallholder
farmers into three groups of those with less than 0.7 hectares, those with between 0.7 and
1.5 hectares and those with more than 1.5 hectares of land.

Limitations

The data collection was done by interviews using a team of five male and four
female interviewers. Limitations associated with this type of instrument such as
interviewer bias, response bias were acknowledged as weaknesses of this study.

The selected agroforestry technologies considered in this study included,
systematic interplanting with F. albida, alley cropping, relay cropping, improved fallows,
contour hedgerows, woodlots, planting and caring for trees in garden boundaries, planting
and caring for trees in croplands, planting and caring for trees at homesteads, fodder banks
and living fences. The choice of these technologies were made because the technologies
were currently recommended by Malawi Government to farmers in the study area.
Findings of this study are therefore only generalizable to these technologies only.

Although this study compared the perceptions of farmers who were exposed and

those who were not exposed to the MAFE project, caution must be exercised when
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interpreting the results. The MAFE project was piloted in the same EPA from which
farmers who were not exposed to the MAFE project were sampled. There was no barrier
to control those farmers who were not exposed to the project from observing what was
happening to those farmers who were exposed to the MAFE project. Distance could have
been one barrier imposed on the farmers not exposed to the project, however the
ecological conditions of the EPA, notably the degree of soil erosion problems, rendered it

more suitable for studying both categories of farmers.



Chapter 2
REVIEW OF RELATED LITERATURE AND RESEARCH
Introduction

Malawi like most developing countries is facing a critical problem of how to
increase smallholder agricultural production and maintain food self-sufficiency at
household level with the high rate of population growth and limited land resources.
Malawi has a total population approaching twelve million (Malawi Government, 1993)
with one of the world’s highest population growth rates of 3.7 percent (Bunderson et al,
1993) The country’s fertility rate is estimated at 7.6 (Malawi Government, 1993) with a
life expectancy of 44 years and infant mortality rate of 149 per 1000 (Bean Cowpea
Collaborative Research Support Program Report, 1996).

Food production in Malawi

Malawi’s economy is basically agricultural based involving 88 percent of the labor
force and producing 40 to 50 percent of the GNP as well as contributing 85 to 90 percent
of the foreign exchange earnings (Malawi Government, 1987). Malawi has had a record
of food self-sufficiency until the early 1980s. This situation has however, been changing
lately. The country is now failing to keep pace the rising food demands due to limited
land resources and low production levels. The current food position of Malawi is poor as
demonstrated by the high incidence of child malnutrition among the 55 percent of rural
households who have land holdings of less than one hectare (Kydd, undated; Sahn and
Arulpragasam, 1991; Quinn et al, 1988).

Landholding sizes are getting smaller and more fragmented while demand for food

14
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continues to rise. By 1987, thirty five percent of the small holders had 0.7 hectares of land
or less, and forty percent had between 0.7 and 1.5 hectares of land (Malawi Government,
1987). A more recent estimate by Jones et al (1993) indicate an average landholding size
of only 0.48 hectares. These land holdings are too small to support an average household
of five. Consequently farmers do not practice crop rotations on their farms. Continuous
cropping with food crops is common practice. Maize being the main staple tends to
dominate the cropping pattern. Intercropping of maize with other food crops like beans,
groundnuts, cassava and others is a common phenomenon. This is leading to declining
soil fertility and low productivity. The situation is worsened by the low usage of inorganic
fertilizers by most smallholder farmers. Kydd (undated) reported the average inorganic
fertilizer application rate by smallholder farmers as 11 kg/ha and that this was largely
skewed towards the large landholding farmers. A large majority of the smallholder
farmers can not afford fertilizers due to very high prices. The cost of inorganic fertilizer in
Malawi is much higher than other countries in the region. Lele (1988) observed that the
1987 fertilizer maize price ratio in Malawi was three times that of Kenya, making the use
of inorganic fertilizer in Malawi largely unattractive for most smallholder farmers. Low
currency rates, lack of subsidies and high transportation costs are largely to blame for the
high cost of inorganic fertilizers.

Low production levels are a common feature among smallholder farmers,
especially those with less than one hectare of land (Lele, 1988; Mkandawire, 1988).
Smale (1991) working with farmers in Malawi reported maize yields as low as 0.8 metric

tones per hectare from unimproved maize varieties that were not fertilized, increasing to
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1.4 tons with fertilization. Hybrid maize with fertilizer on the other hand gave yields of
2.5 tons. Despite the large relative increases in yields resulting from fertilizers and
improved varieties, only twenty four percent of the maize area was grown to improved
varieties. Ninety six percent of the improved maize growers fertilized their crop as
compared to only fifty seven percent of the unimproved maize growers. High cost of
seeds for improved varieties as well as their associated inputs like fertilizers, were the
major constraints to farmer’s ability to adopt improved agricultural technologies. Carr
(1988) stated that;

“past initiatives in a number of agricultural programs have sought to

overcome the constraint of land through the intensification of maize

production with a consequent release of resources for other cash

crops. Intensification has been fostered through the expanded use

of fertilizers and improved maize seed, supported by a growing

credit and extension service. These efforts have resulted in the use

of fertilizers by more than 25% of the farming population with

about 16% receiving credit. Improved maize seed has not proved

widely popular to date and its use has stagnated at less than 10% of

the maize area. The programs have assisted farmers with above

average land resources, but have so far had little impact on the

majority of the resource poor households which face the most

serious problem of falling soil fertility and seasonal undernutrition.”

Conventional technologies available in the country are very expensive and
obviously not suitable for the smallholder farmers. The productivity of these farmers is
therefore getting poorer. Previous studies have demonstrated that a large majority of
these farmers are not able to feed themselves from one end of the cropping season to the
other. In a study conducted in Salima Agricultural Development Division, Mkandawire
(1988) showed that as high as eighty six percent of the farm families run out of food in the

months just before the next harvest, see Table 2.1 below.
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Table 2.1: Months in Which Family Food Stores were Exhausted in the 1987/88 Season in
Salima ADD

Month Cumulative number of families | Percent of total
who had run out of food

May 87 21 5
June 87 27 7
July 87 41 11
August 87 67 17
September 87 90 23
October 87 147 38
November 87 164 43
December 87 216 56
January 88 233 61
February 88 312 81
March 88 330 86

Source: Mkandawire, 1988
Note: Crop growing scason in Malawi starts from November to April.

These farmers need technologies which can increase their food production and reduce
environmental degradation at low cost. Agroforestry technologies have been heralded as
capable of helping to increase crop yields and maintain or even improve the environment
at low cost.
Advantages of agroforestry technologies.
Agroforestry technologies have several characteristics which can help mitigate
some of the problems discussed above. The following are some of the commonly

documented advantages of agroforestry technologies.
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Provision of nutrients and organic matter

Some agroforestry practices supply essential organic matter (Beer, 1988; Sharma
et al, 1994) and other nutrients such as magnesium, potash, calcium and sulfur which can
become limiting under continuous cultivation without inputs of these elements. The
supply of plant nutrients is achieved through the process of nutrient recycling from deep to
upper soil layers. The woody tree species, especially those that are deep rooted absorﬁ
nutrients from deep soil layers, where the rooting system of the agronomic crops can not
reach. These nutrients are translocated to above ground parts including leaves. Litter fall
and decomposition completes the process of nutrient recycling from deep to upper soil
layers while also adding organic matter (MacDicken and Vergara, 1990). Application of
prunings gives the same effect as leaf fall. Kang et al (1984) observed that “six years of
alley cropping Leucaena with maize and cowpeas on low fertility entisol had given very
encouraging results. Periodic addition of Leucaena prunings helped to maintain high
levels of soil nutrients and organic matter”. These authors observed that plots which were
receiving prunings contained twice the amount of soil organic matter as compared to the
plots where prunings were removed. Similar observations have been documented by other
authors (Beer, 1988; Campbell et al, 1994; Sharma et al, 1994).
Nitrogen fixation

Some tree species especially those with nitrogen fixing characteristics seem to
provide nitrogen to the agronomic crops. When grown under suitable conditions, some
nitrogen fixing woody species like Leucaena leucocephala and Gliricidia sepium have

been observed to provide as much as 110 kg N/ha in one year (Kang et al, 1986).
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Effect on agronomic crop yields

Some agroforestry technologies seem to have a positive influence on yields of the
agronomic crops. Studies show that yields of agronomic crops tend to be higher when
grown under F. albeda (Randwanski and Wickens, 1967; Saka et al, 1994). Banda et al
(1994) observed increases in yield of maize grown in strips between hedgerows of
Leucaena species. As Table 2.2 shows, maize grown between hedgerows of Leucaena
species gave yields of 1369kg per hectare and higher over a number of years while the
highest yield obtained from a maize monocrop was only 815 kg per hectare.

Table 2.2: Yields of Maize from Closely Spaced Hedgerows of Leucaena Varieties and
the Control at Nkhande in Malawi.

Treatment Maize yield KG/ha

1986 1987 1989 1990 1991
Peru 2479 3818 4106 2143 2295
Hawaian Giant 2033 1530 3652 1571 1369
Cunningham 1639 1936 2136 1558 1832
Control 815 455 318 309 152

Source: Banda et al, 1994

Effect on soil erosion

Some agroforestry technologies such as contour strips with woody hedgerows
significantly reduce soil erosion and runoff on steep slopes. Banda et al (1994) observed
that cultivation of steep land (slope of 44 percent) resulted in erosion of 266 tons of soil

per hectare in six years. However, hedgerows of Leucaena leucocephala reduced the
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amount of soil loss to 15 tons and in some cases less 10 tons per hectare on the same
slope in the same period of time. Similar observations have been reported elsewhere (Lal,
1989; Dharmasena, 1994). Reduction of the rainfall erosivity by the multi storied canopy
of the agroforestry systems (MacDicken and Vergara, 1990) and reduction of runoff
velocity by stems and surface roots are the main factors that contribute to the reduction of
soil erosion.

Effect on fuelwood availability

The woody biomass obtained from agroforestry trees can be a major source of
fuelwood for both domestic household needs as well as a source of cash. Bunderson et al
(1991) reported woody biomass yields from Leucaena leucocephala as high as 2.5 tones
per hectare in one year. Such levels of woody biomass can supply a substantial amount of
fuelwood.

Fuelwood is a major source of energy in Malawi, providing 90 percent of the fuel
requirements (Malawi Government, 1987). Fuelwood consumption has been estimated at
the rate of 1.1 cubic meters (0.66 tons) per capita per year in the rural areas. Almost all
the preparation of meals which require cooking or roasting is done using firewood.
Alternative sources of energy are either too expensive or not available to the majority of
the people. Electricity for example, is only available in the urban areas and even there,
most of the people can not afford it. The cost of petroleum products like kerosene is
beyond the reach of the low income population. Firewood is considered the cheaper
alternative (Dewees, 1995).

The task of food preparation is mostly done by women and as a result they are the
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ones who normally go out to fetch firewood. With the high rate of deforestation (3.5
percent per annum) the forest area is diminishing and the distances that women travel to
fetch firewood are becoming longer. This has direct impact on their labor demands as is
evidenced by seasonal differences in their collection and usage of fuelwood behavior.
Coote et al (1993) observed a remarkable reduction in the amount of firewood that
women collected in the rainy season when they are busy with field activities as compare to
the dry season. These authors observed that women collected and used 6 to 9 head loads
of firewood per month in the rainy season as compared to 10 to 15 head loads in the dry
season. This has important implications on the number and types of meals prepared.
Women cook less often and family members eat fewer warm meals when firewood is
scarce (Agarwal, 1986; Molnar and Screiber, 1989;). Women switch to foodstuffs and
ingredients which require less cooking. Fuelwood-dependent food processing and
preservation activities like smoking meats and fish or parboiling cereals and pulses
decrease. Consequently the problem of fuelwood shortage may have serious impacts on
the nutritional status of people.

Shortage of fuelwood also tends to affect soil fertility as women start using dung
and other farm residues for cooking instead of applying them in the field as manure.
Other benefits
Other benefits include provision of forest products like timber and poles for both domestic
purposes and cash. Usage of fruit trees in agroforestry provides the advantage of
provision of fruits (Bunderson et al, 1994). Similarly usage of certain tree species,

especially the leguminous ones like Leucaena leucocephala and Gliricidia sepium provide



22
abundant high quality feed to livestock (ICRAF annual report, 1992;
Bunderson et al., 1994).

Overall, aggregate production from agroforestry systems has been greater than
systems of monoculture with forest or agronomic crops alone (Harwood, 1979; Wilson
and Kang, 1981). MacDicken and Vergara (1990) discussed perceived economic and
social benefits of agroforestry technologies as:

1. Crop diversity and reduced risk; diversification of the production base reduces risks of

complete crop failure as well as economic impacts of price fluctuations of any single crop.

2. Increased income opportunities resulting from the intensification of agroforestry

practices. Distribution of labor demand as well as income also tends to be more extended

than the seasonal monoculture systems.

3. Increased variety of products may also have potential for improved human nutrition.
Disadvantages of agroforestry technologies.

This section provides a brief discussion of a number of disadvantages of
agroforestry technologies:
Competition

Although not well understood the major weakness of agroforestry technologies
cited in the literature is competitive interaction between the woody species and the
agronomic crops. The woody species and the agronomic crops interact for light, water
and nutrients. This interaction can be complementary or competitive. Some evidence
shows that the competitive effect tends to have more impact on agronomic crop yields in

some agroforestry technologies. Alley cropping is the most criticized in this respect.
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A review conducted by Sanchez (1995) showed that out of eight alley cropping
studies conducted in widely differing ecological zones of the world, only three had a
positive interaction (net complementarity) when yields of the agronomic crops were the
only economic benefit considered. The other five studies showed a negative effect on
crop yields. In one of the studies, the negative effect was as much as -58 percent. In
other words, there was 58 percent crop yield reduction in alley cropping as compared to
the sole crop. The competitive effect seems to be more serious where soil moisture seems
to be most limiting.

It should however be pointed that, the equation used for calculating these
interaction effects only considered yields of agronomic crops as the only economic benefit
of the alley cropping. Other benefits like production of fuelwood, poles, timber and fruits
were not considered. Nevertheless, the data provide very strong evidence about the
negative effects of alley cropping.

Time taken to see returns

Agroforestry technologies have the disadvantage of not providing or only
providing limited early returns. Farmers are usually required to wait for a minimum of
three years before they start reaping the benefits of agroforestry (Carter, 1996; Sanchez,
1995). This disadvantage is worsened by the fact that agroforestry technologies tend be
associated with the risk of reduction of food crop yields as discussed above. Most of the
farmers are operating at a bare survival level, what they produce is usually just enough for
consumption from one harvest to the next. They are not able to produce surpluses for use

in later years. They therefore can not afford the risk of having a reduction in their food
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production in any particular year while waiting for benefits which are supposedly to come
much later.
Complexity

Another problem associated with agroforestry tecﬁnologies is that of complexity.
Rogers (1983) defined the concept of complexity as the degree to which an innovation is
perceived as difficult to understand and use.

Sanchez (1995) described complexity as one of the four major issues associated
with agroforestry. Agroforestry is a multi-disciplinary area combining several disciplines
including forestry and agﬁculture. The interactions which occur between the woody
species and the agronomic crops are complex and difficult to understand. Farmers
engaging in agroforestry need to have a deep understanding of these interactions and their
consequences to farm productivity. All these factors make practicing of agroforestry
technologies complex. This complexity may be influencing farmer adoption of
agroforestry technologies. Innovations which are more complicated tend to be adopted
more slowly than those which are more readily understood by most members of the social
system (Rogers, 1983).

Labor demanding

Some agroforestry tasks tend to demand labor during periods when the labor is
also needed in other production activities. A good example of such tasks is pruning. The
woody species or trees in alley cropping or contour hedgerows need frequent pruning in
order to reduce competition for light in the crop growing season (Bunderson et al, 1991;

Kang and Wilson, 1981; Wendt et al, 1993). This pruning can sometimes be as frequent
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as every three weeks. The times these prunings are supposed to be done is also the time
when agronomic crops are in the field, demanding labor for other tasks like weeding.
Farmers may therefore perceive shortage of labor at such times as a constraint to their
adoption of recommended agroforestry technologies.

Agroforestry technologies recommended in Malawi

Research in Malawi has identified and recommended a number of agroforestry
technologies to smallholder farmers. These technologies are discussed in this section.
Cultivation under F. albida.

Cultivation of food crops under F. albida trees is one of the agroforestry
technologies recommended in Malawi. F. albida is a large leguminous tree which is
commonly found in most parts of Malawi. It is a unique tree in that it sheds off its leaves
in the main growing season and this reduces competition with the food crop for light and
water. The shedding of the leaves also enriches the top soil with nutrients and organic‘
matter as well as influencing the micro-environment in terms of improved rainfall
infiltration (Saka et al, 1994). Observations made in Malawi in 1993, showed that up to
125 kgN/ha was mineralized in alluvial soils under F. albida over a period of four months
(ICRAF, 1993). Other studies have shown that yields of food crops like maize, sorghum
and pearl millet can increase by 50 to 250 percent when grown under F albida
(Randwanski and Wickens, 1967; Saka et al, 1994). F. albida is also a good source of

fuelwood.



26
Contour hedgerows and/or grass strips

Contour hedgerows and/or contour grass strips is another agroforestry technology
recommended in Malawi. This technology is designed to control soil erosion. Forty five
percent of the total land in Malawi is on slopes of at least 12 percent (Shaxon et al, 1977).
Soil erosion is a major problem on these sloping lands. Erosive rains, poor crop
management and inadequate crop cover all result in increased soil erosion. On the other
hand, the high population growth rate that Malawi has been experiencing has increased the
problem of land pressure. Landholding sizes for most of the smallholder farmers are too
small to support their family food requirements. As a result of this, most of the farmers
expand their farming areas by opening land which is on steep slopes originally deemed
unsuitable for cultivation. Some farmers cultivate land as steep as 45 percent slope.
Problems of soil erosion and consequently, land degradation are so serious in these types
of land that if left unchecked, a major crisis will occur.

Adoption of conventional soil conservation measures has on the other hand been
very poor because they are expensive, labor intensive, and do not show short term benefits
(ICRAF annual report, 1992). Studies in Malawi as well as in other countries have shown
that contour hedgerow intercropping is very effective in controlling erosion (Banda et al,
1994; Bunderson et al, 1994) and at a much lower cost (ICRAF annual report, 1992).

The contour hedgerows check runoff coming from above. When farmers use fruit trees on
the contour ridges, they also benefit from the fruit while usage of leguminous woody
species provide added advantages of:

a) Provision of biologically fixed nitrogen to the companion crop.
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b) Provision of green manure or mulch to the companion crops, hence recycling plant
nutrients from deeper soil layers.
c) Provision of favorable conditions for soil macro- and micro-organisms.
d) Provision of woody biomass which can be used for fuelwood, poles and timber.
¢) Provision of prunings for browse.
Fodder banks

Fodder banks of protein-rich woody legumes provide a lot of high quality feed to
livestock as well as a ready supply of fuelwood and even building materials (Bunderson et
al, 1994). Studies conducted in Kenya showed that the economic advantages of using
Leucaena leaf as livestock feed for dairy animals was three and a half times better than
using it as mulching for fertilizer for food crops (ICRAF annual report, 1992).
Alley cropping

The major advantages associated with alley cropping include:
1. Provision of biologically fixed nitrogen to the companion crop especially when
leguminous woody species have been used (Kang et al, 1986).
2. Provision of green manure or mulch to the companion crop (Beer, 1988; Kang et al,
1986; Sharma et al, 1994).
3. Recycling of nutrients from deeper soil layers where the roots of agronomic crops can
not reach. Agronomic crops benefit from these nutrients through litter fall from the
woody species (Beer, 1988; Kang et al, 1986; Sharma et al, 1994).
4. Provision of fuelwood and other materials like poles, staking sticks and browse.

Bunderson et al (1991) reported woody biomass yields from Leucaena leucocephala from
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an alley cropping trial as high as 2.5 tones per hectare.

Alley cropping has however been criticized as a technology which can sometimes
be more harmful than beneficial to farmers. The criticism stems from the issue of
competition between the woody species and the agronomic crops. Competition for light,
water and nutrients has most often been observed to result in reduction of yields of the
agronomic Crops.

Homestead, boundary and woodlot planting.

Fruit and other multipurpose tree(MPT) species may be planted along farm
boundaries, roads and homesteads. Trees may also be planted in small woodlots or
orchards, depending on the availability of land. These trees can be important sources of
food, fuelwood, poles, timber and fodder for both domestic use as well as sale for cash.
Some of the tree species may even have important medicinal or pesticide value
(Bunderson et al 1995).

Living fences

Living fences are planted mainly to eliminate the need to construct and replace
dead fences every year or the cost of purchasing and maintaining wire fences. They are
planted for a number of reasons including; keeping out domestic and wild animals,
enclosing domestic animals and demarcating farm or garden boundaries and homesteads.
Depending on species, living fences do also provide other uses like; fodder, green manure,

fruits, fuelwood as well as privacy (Bunderson et al, 1995).



29

Problems of low farmer practice of agroforestry technologies in Malawi

Despite all the efforts made in Malawi and the advantages that the agroforestry
technologies have, their adoption has remained very poor. Furthermore studies to identify
the reasons for this poor response have not been done. Adoption of a particular
innovation can be influenced by a number of factors including the specific characteristics
of the innovation, the diffusion process and the characteristics of the social system. This
section will briefly discuss each of these factors, as they relate to the adoption of selected
agroforestry technologies in Malawi.

Rogers (1983) discussed five innovation specific characteristics including; relative
advantage, compatibility, complexity, triability and observability. These characteristics
have profound influence on the clients decision to adopt the particular technology (Ryan
and Gross, 1943). Rogers (1983) defined the concept of relative advantage as the degree
to which an innovation is perceived as better than the idea it supersedes. The degree of
relative advantage may be measured in economic terms like increased profitability and
productivity. It can also be measured using other factors like socio-prestige, convenience
and satisfaction. Perceived relative advantage tends to weigh more than the physical
advantage in the decision to adopt the innovation. This study investigated whether
farmers perceived agroforestry technologies as having some relative advantage over their
current practices. Specifically the study investigated whether farmers thought that
agroforestry technologies were better than their previous or current practices in terms of’

profitability; crop productivity, production of fuelwood and control of soil erosion.
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Profitability

One reason for low adoption suggested in the literature is that farmers do not
perceive agroforestry technologies as more profitable than the monocultures of agronomic
crops. Several authors have suggested that farmer adoption of new and improved
technologies depends on their perception of the profitability of the technologies (Atta-
Krah and Francis, 1986, Monu and Omole, 1991; Moris, 1991; Osuji 1991; Wendt et al,
1994). Roling (1993) working with Kenyan farmers, observed that small farmers can
innovate incredibly fast if they perceive the program or technology to be profitable. When
the farmers were provided with the right type of seeds packaged in appropriate bags,
fertilizers being widely available and prices of their produce were attractive, adopted the
technology very fast. This suggests that scientists need to evaluate their technologies
more carefully before recommending them to farmers. The few economic studies on
agroforestry technologies have generated mixed results. Akyeampong and Hitimana
(1996) conducted an economic appraisal of alley cropping with Leucaena diversifolia in
Burundi. They observed that alley cropping on maize gave negative net present values.
Even when they conducted a sensitivity analysis with the price of maize increased by 50
percent, the net present values were still negative. In another study, where bananas, beans
were intercropped with nine different species of trees, some treatments showed positive
net present values while others showed negative net present values (Akyeampong et al,
1995).
A cost benefit analysis of agroforestry in Indonesia showed that maize grown under

agroforestry systems was not economically beneficial to farmers (Silver, 1991). With this
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kind of mixed results, two questions of interest would include; what are the perceptions of
farmers relating to the profitability of agroforestry technologies? Secondly, how do the
perceptions of farmers relating to the profitability of agroforestry technologies influence
their decision to adopt those agroforestry technologies?

An important variable to be considered when one talks about profitability is the
availability of good markets for the products from the technologies (Sanchez, 1995).
Successful marketing of the agroforestry products is a necessity if farmers are to benefit
from the technologies. The problem is that most of the non timber products of the
agroforestry technologies do not have well developed markets. As a result, most of the
financial appraisals tend to show that agroforestry technologies are not profitable (Peters
et al, 1989). However, evidence from other literature show that marketing of non timber
products can make agroforestry more profitable (Clay, 1992; Hosier, 1989; Guggenheim
and Spears, 1991; Mercer and Soussan, 1992; Peters et al, 1989).

In Malawi, the market for some of the agroforestry products has been so much
controlled to the extent that farmers may not perceive the profitability of the technologies.
Dewees (1995) discussing issues of forestry policy in Malawi indicated that there exists a
large market for firewood and charcoal in the main urban centers. Urbanization rate in
Malawi is estimated at 2,000 people per week. One problem of this high rate of
urbanization concerns energy supply.

Firewood and charcoal are the major sources of energy in the urban sector. This is
due to the unavailability and high costs of other sources of energy. The urban population

depends heavily on the market for the supply of firewood and charcoal. The retail value of
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the urban annual consumption of firewood and charcoal in 1993 was estimated at
MK370.5! million and MK 16.4 million respectively (Ng’ong’ola, 1992). Although the
rural areas may not seem to have a market for these products, the urban market is likely to
spread deeper into those areas of the country as supply becomes scarce in the areas close
to the urban centers.

However, the problem seems to do with the wood energy policy of the country.
The government has been encouraging farmers to plant trees to meet the woodfuel market
demand. Tree planting has been subsidized and in some cases lucrative bonuses have been
paid to farmers in order to make tree planting financially attractive compared to crops.

Secondly the government has committed itself to undertake monitoring and control
of woodfuel trafficking where it is being done on a commercial scale (Malawi
Government, 1987). As a result of this, woodfuel markets have been controlled through
confiscation on road blocks and on routes to main urban centers (Dewees, 1995).

The third aspect of the policy is that while woodfuel prices are not controlled,
prices for woodfuels from government plantations are at a level below prices for
woodfuels from customary and private land (Malawi Government, 1987). This is done in
order to discourage farmers from selling fuelwood from natural forests. The policy is
however affecting prices for fuelwood from planted forests making tree planting for
fuelwood production unprofitable. These policies present two major contradictions:

a) Government is encouraging investment in tree planting while keeping prices from its

1 MK370.5 million was equivalent to US $97.5 million while MK 16.4 million was
equivalent to US $4.3 million at the exchange rate of 1993.
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plantations low. There is no way farmers can expect to get higher prices for their
woodfuel products. Government plantations account for 89,300 hectares while farmers’
plantations account for less than 10,000 hectares. The supply from government
plantations completely suppresses the prices paid to farmers. This situation could be a
major constraint to implementing effective tree growing programs especially if the major
objective is to produce fuelwood (Mercer and Soussan, 1992).
b) The other contradiction lies in the fact that government controls the movement of
fuelwood products to the market while on the other hand encouraging farmers to invest in
tree planting. Although the main objective is to protect indigenous natural forests, farmers
may be interpreting this as a government way of discouraging any markets for fuelwood
and therefore not be willing to invest in agroforestry technologies.
Food productivity

With the problems of small landholdings, most of the smallholder farmers engage
in farming for subsistence. Their main concern is to produce enough food to feed their
families from one harvest to the next. Sometimes these farmers fail to achieve this
objective and are forced to engage in other activities like doing piece work in order to
generate the food they need to cover up for the deficit (Mkandawire, 1988; Masangano,
1989). For these farmers, a beneficial technology would have to be one which helps them
to get enough food for the whole year.

In some studies, agroforestry technologies have been reported to maintain and or
increase crop yields of their companion crops by maintaining or even improving soil

fertility and soil micro-environment (Banda et al, 1994; Saka et al, 1994). Such
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observations are however confounded by the fact that other study findings tend not to
support these findings (Gosh et al, 1989). One problem with agroforestry is that the
woody species use up part of the land which could be used for the food crop. If yields of
such food crops do not increase sufficiently to compensate for the yields lost from the area
planted to the trees, then the farmer risks a reduction in his/her total food production.
Secondly is the problem of competition between the agronomic and tree crops for growth
factors like light, water and nutrients. As discussed in the section on disadvantages of
agroforestry technologies above, this competition has sometimes resulted in reduction of
food crop yields. The risk of reduction of food production may be too costly for the
farmer to accept and the technology is therefore, unlikely to be accepted.
Soil erosion

The problem of land pressure is forcing most smallholder farmers to open marginal
land for cultivation. Such land is most often on very steep slope with very easily erodible
soils. As a result of this, soil erosion is a major problem in Malawi. A large amount of
soil is lost every year with the fertile top soil lost within the first few years of cultivation
(Banda et al, 1994). This problem is causing serious land degradation and continuous
decline in crop yields. It is however not known whether farmers perceive soil erosion as a
major problem on their farms. If they do, the next question is whether they perceive the

selected agroforestry technologies as a solution to this problem.
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Fuelwood production

Shortage of fuelwood is becoming a crisis in many developing countries.
Fuelwood is the main source of energy in the developing world. FAO estimates show that
more than seventy five percent of the energy consumption in most developing countries is
from woodfuel (Agarwal, 1986). However, with the increasing problem of deforestation,
fuelwood is becoming more scarce. People are becoming more desperate for energy in
most developing countries. Journeys to gather fuelwood which used to take an hour or
less in the past, now take as much as a full day (Eckholm, 1975). The consequences of
these fuelwood shortages are many. Molnar and Screiber (1989) listed some of them as
follows;
1. Women who are the main fuelwood collectors spend more time collecting fuelwood and
hence spend their time less productively.
2. Children spend more time helping with fuelwood collection and less time in school.
3. Women cook less often and family members eat less meals.
4. Women use dung and crop residues for cooking and therefore having less farm yard
manure to apply in their fields.
5. Fuelwood-dependent food processing and preservation decrease.
6. Wood based income generating activities decrease or become less profitable.

Agroforestry technologies can help mitigate the problem of fuelwood shortage. It
is however not known whether farmers think that the recommended agroforestry

technologies can help them reduce their fuelwood shortage problems.
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Diffusion process

The diffusion process can briefly be defined as the process by which an innovation
is communicated through certain channels over time among members of a social system
(Rogers, 1983). As the definition implies, the process takes time to occur. Most often,
focused efforts have to be made to speed up the process. National agricultural extension
programs are examples of such efforts. Several approaches have been used in the
agricultural extension programs. Pickering (1989) described five extension approaches
used in Africa. These include what he called the commodity-based approach, community
development-cum-extension approach, innovation centered approach, group based
approach and farmer focussed approach. The farmer focussed approach also been referred
to as the training and visit system (Benor and Baxter, 1984; Benoer et al, 1984). A sixth
extension approach was described by Collinson (1981) as the farming systems research
and extension approach.
Agricultural extension in Malawi

Agricultural extension in Malawi is implemented by the Ministry of Agriculture
and Livestock Development through eight Agricultural Development Division (ADDs).
These ADDs are sub-divided into 30 Rural Development Projects (RDPs) which are
further divided into 173 Extension Planning Areas (EPAs).

The extension approach followed is called the block extension method which is
basically a modified training and visit system. The approach requires that an extension
worker divide the working area, which is normally called a section, into eight sub-sections.

These sub-sections are called blocks. The extension worker is to work with all the
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farmers in each block as a group and is encouraged to visit each block at least once every
two weeks. Each block should to have a demonstration garden where farmers are
provided with agricultural advice in a practical way. The main delivery method for the
agricultural advice is through demonstrations, meetings, short courses, lectures, radio and
printed materials like posters and newsletters for the few who can read them.

The main advantages of the block extension approach approach include: a wider
cross-section of the farmers are contacted simultaneously; sharing of ideas is enhanced
through farmer interaction; and, extension workers are more easily supervised. Although,
the block extension approach has been effective for some endeavors, it has not been
effective in promoting farmer practice of selected agroforestry technologies. It was
therefore decided to introduce a new extension approach for the promotion of farmer
practice of selected agroforestry technologies. The approach was introduced as a pilot
project called the Malawi Agroforestry Extension Project.

The Malawi Agroforestry Extension Project

In an effort to increase the adoption of recommended agroforestry technologies,
the Malawi Government with cooperation from Washington State University and financing
from USAID introduced a pilot agroforestry extension project called the Malawi
Agroforestry Extension Project (MAFE). It was a five year project extending from
August, 1992 to September 1996. The project was implimented by several organisations
including Ministry of Agriculture and Livestock Development, Ministry of Forestry and
Natural Resources, Washington State University and the USAID. It was piloted in parts

of certain EPAs of five of the twenty five districts of the country. The districts involved
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were Mzimba in the Northern Region, Dowa and Ntcheu in the Central Region and
Mangochi and Chikwawa in the Southern Region. The goal and objectives of the project
were;
Project goal: Enhance the economic well-being of smallholder farmers by improving food
production efficiency and sustainability with reduced degradation of natural resources.
Project objectives:
1. Develop and refine an agroforestry delivery system for implementation nationwide.
2. Adapt agroforestry technologies to farmer problems in order to facilitate adoption,
impact and long term viability.
3. Train staff and farmers on agroforestry technologies and practices.
4. Develop and strengthen linkages between appropriate governmental and non-
governmental organization.

The extension approach used in the project was more of the farming systems
research and extension approach as described by Collinson (1989). In this approach,
technologies developed by research are tried and managed under farmer condition.
Researchers, extension workers as well as farmers work together when trying the
technologies at the farm. The main objective being to test and adapt the technologies to
farm situations

The basic concept of the project was to empower and motivate farmers to help
themselves in a manner that was ecologically sound and economically attractive
(Bunderson et al, 1992). This in essence meant that the farmers were the center of project

activities. In other words, while the technologies may have been already available for
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practice, the project emphasized on the process rather than the product. Farmer
involvement or participation in the planning, decision making and implementation of the
project was central. Their needs, objectives and priorities were emphasized. Their
indigenous and traditional knowledge was also recognized. Farmers were considered as
partners in the implementation process, rather than imposing the knowledge gained from
research. Where necessary the technologies as designed by research were adapted to suit
farmers’ needs, objectives, priorities and constrains. There are several advantages to this
approach including:
1. When farmers are involved in the planning and decision making process, they are likely
to be deeply committed to the project. Knowles (1980) said that “human beings tend to
be committed to a decision to the extent that they have participated in making it. In other
words farmers in the project were more likely to remain committed to practicing the
technologies to the extent that they were involved in planning and deciding how to
implement them. Involving the farmers in the planning and decision making process
would have made them feel empowered that they were determining their own destiny and
that feeling is very rewarding in itself (Adams, 1975; Dewey, 1966, Freire, 1970).
2. If farmers were involved in identifying their own needs, then the technologies they
decided to practice would have been those that directly addressed those needs. The
technologies and the learning experiences they gained would be more appropriate to them
(Dewey, 1966). Knowles (1980) indicated that people tend to be more deeply motivated
to learn those things they see the need to learn.

3. Emphasis on indigenous and traditional knowledge would have made possible
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adaptation of the technologies to local needs and conditions (Brokensha et al, 1980). Also
adults have a background which is rich with experience. They define themselves in terms
of the experience which they have accumulated. When they find themselves in situations
which their experience is not being used, or its worth is minimized, they feel rejected as
persons (Knowles, 1980). By tapping on the farmer’s knowledge and experience, they
would have felt more accepted in the project and therefore be more willing to practice the
technologies.
Demographic factors

Evidence from the literature shows that some demographic factors do influence
farmer adoption of recommended agricultural technologies. Such demographic factors
include: gender; age; level of education; level of income; landholding size and land tenure
system (land ownership). This part of the literature review will isolate some of the current
knowledge about the relationship of these demographic factors and adoption of
recommended technologies.
Gender

Gender differences in developing countries have been observed to have
fundamental influences on agroforestry technologies and other tree planting programs.
Some of the differences between men and women relate to issues of responsibilities for
food and crop production, household food preparation, child care and land and tree tenure
issues.

Men and women have three distinct domains of responsibility for food and cash

cropping in most developing country situations. The level of differentiation may vary from
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society to society, but generally women tend be more concerned and responsible for
household food provision and other household chores like child care (Chavangi et al,
1988). On the other hand, men tend to be more interested in cash generation (Molnar and
Screiber, 1989). With the kind of responsibilities that women have to fulfill, their interests
and knowledge about trees is very different from that of men. Women tend to be more
interested in trees products like fruit, herbal medicines and firewood, while men tend to be
interested in planting trees for cash generating products like poles and timber (Agarwal,
1986; Chavangi et al, 1988; Rocheleau, 1992; Scherr, 1994). Tree production programs
whose primary focus is cash generation have tended not to be supported by women.
Similarly tree production programs whose primary focus is production of food and
fuelwood have tended not to be supported by men. Indigenous knowledge on trees and
tree products between men and women also differs a lot (den Biggelaar, 1994a;
Rocheleau, 1991; Rocheleau, 1992). The differences are mostly due to the same
differences in responsibilities.

These gender differences have significant influences on the successful
implementation of agroforestry technologies. Women are the main source of labor for
crucial activities like watering tree nurseries. However, these women have been observed
to be unwilling to provide such labor where the main purpose for such labor was cash
generation (Rocheleau, 1991).

The other major difference between men and women relates to land and tree
tenure. In some societies in developing countries, land tends to be under the control of

men (Chavangi et al, 1988; Footmann and Nabane, 1992; Jacobson, 1992) while in other
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societies, land is supposed to be controlled by women (Rocheleau, 1987; Rocheleau
1988). Tree rights also tend to vary from society to society. In some cases the person
who has rights to the land, also has exclusive rights to trees growing on it. In other cases,
a person may have exclusive rights to the land but having no rights or only part of the
rights to the trees growing on his land. These differences have fundamental influences on
the adoption of agroforestry technologies. Fortmann and Nabane (1992) observed that
women in Mhondoro District in Zimbabwe were not willing to plant trees because they did
not have rights of tenure to the land. In the event<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>