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INTRODUCTION
 

Agroforestry is a form of land une and management familiar to 

millions of farmers and forest-dwellers throughout the world. 

Like any other production system, it has a social basis for 

and the success or failure of future research effortsexistence, 


to improve that system will depend largely on the ability of
 

the social ends of rural producers and to
researchers to serve 


reconcile those ends with the demands of the urban markets.
 

Formally, agroforestry (AF) can be taken to include any system of 

which woody plants are deliberately combined , in 

over time, on the same land management unit as 

land use in 

space or 

herbaceous crops and animals. (Lundgren,1982). This applies to
 

classical shifting cultivation, 
as well as to such varl.ations aH
 

the Chitemn system In N.E. Zambia. It also refers to a variety 

of land use systems ranging from very intensive farming to 

extensive pastoral systems. These include: bush fallow fprming 

trees in private or communnalsystems; management of fodder 

on
grazing lands; planting of trees and shrubs as live fences 

farm and plot boundaries for fuelwood, small timber and other 

useful products; interoropping of hedges with grain crops, for 

home gardens ofleaf mulch/fertilizer (hedgerow intercropping) 

all types where trees and annual crops are mixed; and many other
 

where farmers and herders combine trees with field cropssystems 

or animals.
 

RELEVANCE FOR EASTERN AND SOUTHERN AFRICA
 

Many such systems in eastern and southern Arrica are in a process 

the land,of rapid transistion due to population pressure on 



assimilation into the 
 cash economy, new technologies, new
 

markets, 
 land tenure reform, large scale migration and 

resettlement, and new directions in national agricultural pol'cy. 

Some traditional, stable AF systems are being replaced by high

input mono-cropping, while In other cases 
 the traditional 

shifting cultivation systems are unable to keep up with th,, 

Increasing demands without overtaxing the soil and forest 

resources on which future production depends. 

In either case this transition can result in environmental 

degradation 
and declining production, or in sustainable, more. 

intensive prWdi~ction from the agricultural and forestry sectors. 

The outcome has obvious implications for future food security in 

the region. There are many possible pathways to successful
 

intensification of food production, many of which could includu 

specific AF technologies, 
some of which could focus on AF land
 

use systems.
 

Existing AF systems need to be Improved and adapted to changing
 

conditions. 
There is also a need to develop new AF practices and 

land use systems to stabilize or increase totrul ntit;7ro in 

cropping and animal production systems which have not icludnd
 

woody plants in the past. 
The woody plants may perform a
 

service to the annual crop or herd, 
 they may provide an indirect
 

service by conserving soil, they may yield 
useful products
 

directly. (fruit, leafy vegetables, fodder, firewood, small
 

timber, fiber) or ideally, they may do all three.
 



FARHING SYSTEMS APPROACH 

The region is faced with a need for Immediate action, and with
 

the.fact that small-scale farmers have not always benefited 
 from
 

the recent technological innovations in agricultural science.
 

Hany agricultural research programs in the region have responded 

by adopting (at least in part) a farming systems approach 

(Collinson, 
1981; Kean and Chibasa, 1981) which also provides a 

better basis for future AF research.
 

Farming systems research and extension (FSR/E) is an approach to 

the development, evaluation and promotion of new agrioultueal 

technology. 
 Although several varieties of FSR/E have been 

developed there are some character'stics common to all. Such 
programs usually 
 serve small-scale 
farmers 
 with limited
 

resources. 
Host FSR/E programs focus on firsthand knowledge of 

farmers' situations through personal 
Interviews and 
 experiments
 

on farms (to replace or supplement research station experiments).
 

Interdisciplinary 
teams anallse and treat the farm as 
 a whole
 

system, usually with 
 a focus on a particular commodity 
or
 

enterprise. 
The same biological ard social scientists scientists
 

that conduct farmer-oriented, agro-biological research are also
 

engaged 
 in related extension activities (Hildebrand and Poey, 

1985).
 

Host FSR/E programs have concentrated on major cash and food 
crops, 
with less attention to animal production, 
soil and 
iater 

management, and woody plants (other than majorvommcdl ties). The
 

farm household 
has been the unit of analysis most often used,
 



along with specific plot 
types, cropping systems, 
or farm
 

enterprises.
 

DIAGNOSIS AND DESG, 
D&D) MET|ODOLOGY
 

The D&D 
method incorporates 
 much of the experience and
 

perapective 
of the farming systems approach (Chambers, 1981;
 

Collinson, 
 1981; Hildebrand, 1981; Rhodes, 1981; Zandatra et al.
 

;981). This approach served as 
the basis for initial development 

of the D&D methodology for AF systems research (Raintree,1983). 

While an overall farming systems approach is an appropriate' 

starting point, agroforestry research-,"or-development requires 

something more . Among those aspects which most demand 
a broader
 

approach are the scope of the topic (whole-system), 
 the variable
 

scale of the land units involved , the variety of clients 
and
 

land managers, 
the diversity of activities involved (including
 

new categories 
of work), 
 the combination 
of production and
 

sustainability 
(environmental) 
objectives, 
 the 
 time factor
 

involved in testing and growing trees, and the relatlve ignorance 

of researchers as to past and current use of woody plants by 
farmers and herders. 
 All of these factors place heavy demands on
 

the social science skills of research and planning teams.
 

Focus on basic needs
 

Agroforestry 
 (AF) is 
a land use system, not 
a commodity. 
 The
 

range of potential AF interventions may apply to cash crops,
 

subsistence crops, 
 animal production, and 
gathered products, as 
well as to farm infrastructure and to the soil, w ter and natural
 

, 
 a 



vegetation 
on the site. In contrast to 
single commodity
 

production approaches, the D&D methodology focuses on 
problem

solving, with an 
emphasis on farmer's priorities for t'ulfillment
 

of basic needs (Raintree,1983). 
 The major needs categories are:
 

food, water, fuel, cash income, shelter and infrastructure,
 

savings/invesr,,ent, and social production. Problems nnd 

priorities can be determined in Informal surveys that rely 

strongly on ethnographic and oral history skills. 

Farmers' concerns 
to maintain current production levels into
 

the immediate 
future are an extension 
of the basic needs
 

category, 
 but require special consideration, including 

discussions of futures possible . The long term maintenance of 

the natural resource 
base (soil, water, vegetation) for future
 

production requires 
more specific attention to history of land
 

use and condition, and 
 to potential improvements in soil
 

conservation, watershed management, and management of range and
 

forest 
 lands (Rocheleau and Hoek,1984). The longer term issues
 

may coicern the researchers and national plai.ners, 
 more than the
 

local *-i..'ntgroup, and solutions to these problems will need 
to
 

be linked to the fulfillment of basic needs. 
The extent to which
 

the client group does already recogtze and address such problems
 

is critical information ror project design, 
choice of possible
 

technologies, and research design.
 

LanAd tree 1=lrc 

Trees are considered to b,! relatively permanent features on the 

landsci.pe, and 
 trees usually represent long term investments by
 

http:landsci.pe


those who plant them. Relative to annual cropping , tree planting
 

is far more constrained by formal land tenure ard/or informal
 

gaurantees of secure access and use. 
Past and current practices
 

with respect to land tenure, land use rights, tree use rights and
 

tree ownership (Fortmann, 1985; Raintree, 1985; flocheleau, 1985a)
 

are 
important indicators of problems and opportunities for newi
 

agroforeatry technologies . Both de JJ= and d f rules must
 

be understood in order to make fair and feasible suggestions for
 

new AF technologies and land use systems.
 

The time required to plant and test woody plants, especially
 

trees, also places special demands on agroforestry research
 

methodology. There is more of a need to plan ahead, 
and to
 

anticipate 
potential future problems, since the experiments
 

cannot be so easily repeated as in the case of annual crops.- The
 

same is true with respect to predicting markets, labour
 

requirements for maintenance, and potential conflicts with other
 

crop and animal production activities on the same or neighboring
 

land units.
 

In addition to such precautions in the Initial stages, project
 

design, technology types and research design must Pll be subject
 

to change, based on rapid response to feedback (reactions and
 

suggestions) from farmers. This flexible approach extends 
 to
 

changes In species, placement, and management, based on
 

observations and analysis by both farmers and researchers. It is
 

especially critical get farmers to screen new
to species and
 

management systems, by their own criteria, at the same time as
 



researchers 
are screening them for 
 biophysical and 
 economic
 

criteria. While any farming systems program can benefit from such
 

a self-correcting approach, 
 in agroforestry it is Impossible to
 

do otherwise, without sacrificing decades. Social scientists play
 

a critical role in involving researchers and farmers as 
partners
 

in such closely monitored, applied research.
 

There is also 
 the fact that woody plants used by farmers are
 

often unknown to researchers, in contrast to 
 the relative
 

familiarity of the major food crops. 
 This relative Ignorance may

extend to 
 the nature of the 
 woody plant components, their
 

interaction with soil, animals, and other crops, 
 their uses, and
 

their 
 ownership and management. 
This adds a dimension of ethno

botany 
 to the rapid appraisal and to 
 the subsequent research
 

effort.
 

ariablca 

AF addresses 
a wide ranging scale of land 
use units and
 

production units. 
 The physical units of land use 
include plots,
 

farms, watersheds, communal holdings and 
pubLic lands, while the
 

managers 
may be individuals, 
households, 
communal sub-groups
 

(clans, extended families), 
 whole ethlic groups, cooperatives,
 

compaJ .'tIes or larger political units 
 (e.g. the atate
 

representatives 
 in reserve lands). 
 This wider range of land 
use
 

and production units applies to many other 
 types of farming
 

systems 
research and extension, 
 but for AF it Is an essential.
 

consideration.. 
 Mre than any of the distinctive aspects of AF 

already mentioned, land 
use planning at multiple scales requires
 



social and ecological contributions to all phases of AF research 

aIid extenniion work. 

Recent agroforestry research has devoted more attention to the
 

division of labor, difference In interests, dlferential access 

to resources, and distribution of benefits within households and
 

within communities. In the field tests of D+D the potential
 

appliCaLions and the needs for agroforestry (AF) technologies
 

have often extended beyond (and within) the farming system as a
 

unit. The problems encountered thus far at the farm level and in
 

rural development and watershed management projects have

indicated the need for rapid appraisal, technology design and
 

implementation at varying scales of analysis. Larger-than-farm
 

analysis is particularly important for diagnosis and solution of:
 

watershed problems (including conflicts in land and water use);
 

soil and water degradation; development problems affecting the
 

landless and near-landless; and problems with the use of common,
 

public, and otherwise shared lands by farm households. On the
 

other hand, intra- household (within household) analysis is
 

-needed to deal with environmental and production problems that
 

affect household members differently based on age, sex, kinship
 

and marital status.
 

For cases where the farm household has been identil'ied as the 

main focus, there is a necd to identify and act upon farming 

systems opportunities and l1mjLS that reside (or originate) in 

the next larger syatems of which they are a part, or in sub-units 

of the farm household. A brief look at the next level (up or 



down) in the 
hierarchy 
can Indicate 
whether 
the external'
 

constraints 
on farming systems are 
changeable, 
and whether the 

household sub-systems and/or, the larger system can support such 

changes 
 If Introduced. Such constraints may be ecological 
or
 

soco-economic. 
 In the 
 case of farming system dependence 
on
 

opportuities within the larger system (abundant labour, free 

fuel, abundant water) the sustainability of these resources and 
their 
future availability 
to the 
 farm household must be
 

considered. 
 The mixed management of *Free" goods such as water
 

and fuel, with owned land, 
 cattle and equipment, and' the
 

combination 
of family, communal and paid labour in 
many rural
 

production systems requires a scale of analyss beyond the farm.
 

Changes in farm technology may affect the larger systems and then 

reflect back indirect impact on the farm household In the form of 

changing prices, 
availability 
or quality of 
basic resources
 

(fuel, water, 
food, 
 shelter, raw materials) or availability of
 

production 
inputs (agro-chemicals, 
 labour, equipment). 
 The
 

results 
may also be a change in demand for farm products. 
 Both
 

production and sustainability oF farming systems are subject 
 to
 

such feedback (return) effects from technology chang4.
 

The Interdependence 
between household members and 
 the farming
 

system 
Is equally important. Intra-household units 
may vary
 

according to circumstance, distinguishing between: men, women and
 

children; wage-earners and non-wage earners; 
 heads of household
 

and "others"; producers and dependents. For example, women, men,
 

and children 
 the same household
in have different knowledge,
 

interests 
and responsibilities 
with respect to specific land
 

Joits and landscape features, 
specific plants and 
 animals, and
 



Particular activities. The differential demands of existing and
 

new technologies on these groups, 
 their distinct knowledge aro
 

skills, and the variable returns for their respective
 

contributions will influence the welfare of the entire 
household
 

and the farm as a whole.
 

Family composition 
 affects both household and individual needs 

and priorities for AF interventions. Among huuzchu.. Lhu 

are distinct types; a woman-headed household with young children 

cannot be treated the same as a household with several adults 

(men and women) and school-age children. Neither will a given 

household remain static; future developments must be considcr:-' 

in AF technology design (e.g. land sub-division, marriage, out

migration, re-distribution of labour and control between men and
 

women, or by age group).
 

There is, in fact, little doubt that we need to treat intra

household, community 
and ecosystem issues within agroforestry
 

research for rural development. What is not so clear is just how
 

to do this In a way that is practical, frugal and yields useful
 

results for 
rural people. A first approximation of variable
 

.scale D+D is emerging from observation, analysis and
 

participation 
 in field research projects in Kenya
 

(Rocheleau,1985 b,1984 a and b; Arap-Sang,1984; Buck,1984;
 

Hwendandu,1984) and elsewhere.
 

I0I
 



THE KATIAMA CASE STUDY
 

The most direct source of ideas, questions and results has been
 

the continuous contact with farmers and the surrounding community
 

in Kathama sub-location, Machakos District, 
Kenya. The Kathama
 

project is a small methodology development 
project initially
 

based on farming system 
surveys and on-farm trials of
 

agroforestry innovations 
(Raintree, 1983; 
 Vonk, 1983b). The
 

project has continued (on a limited scale) as a vehicle for
 

testing Implementation approaches and D&D
variable scale 


(Rocheleau,1985b; Rocheleau and Hoek,1984).
 

This case illustrates the evolution of the methodology in general
 

(Figs. 1 and 2) and the self-correction of the project and 

technology designs in response to social, 
 economic, biological
 

and physical performance criteria. 
 The experience in this
 

community also illustrates the general Importance of social
 

factors in existing production systems, 
 and in the planning,
 

testing and dissemination of new technologies. 
 In particular,
 

the project has called our attention to the need for'designs that
 

transcend the household and the individual farm (both within 
and
 

without), according to both social and ecological criteria. More
 

importantly, 
 this case has provided the stimulus and the
 

opportunity 
 to refine diagnoses and 
 to re-design technology
 

trials to reflect intra-household and community level 
criteria
 

within an AF 
systems project. The experience from both the
 

original trials and the variable-scqle follow-up are presented in
 

order to demonstrate the empirical and practical basis for 
the
 

methodological and research policy conclusions which follow.
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FIG. 1 	 D&D AS AN ITERATIVE PROCESS IN THE PROJECT CYCLE
 

(Source: Raintree, 1983; ICRAF, 1983)
 

FIG. 2 DIAGNOSIS AND DESIGN (D&D) PROCESS
 

, (Source: Raintree, 1.983; ICRAF, 1983)
 

D&D is an iterative process which/continues throughout
 
the life of a project as part of its internal guidance
 
system. 'Note feedback linkages.
 

I 



MQ . limUh RJU5alv 
Initial Surveys and Farm Trials
 

The 
 initial diagnostic exercise identified farm-level potentials
 

and problems 
that could be addressed by agroforestry. The
 

highest priority problems 
were food shortage and 4nadequate
 

income, both 
In turn caused by low soil fertility and soil
 

moisture, and 
 by low animal production. 
 The latter was
 

attributed mainly to lack of fodder during the dry season. The 

farmers' objectives, basic household needs, current 3trategies 

for problem-solving, 
 and available resources guided the
 

design of promising agroforestry technologies (Raintree, 1983; 

Vonk, 1983 b and c). 
Ten farmers agreed 
 to teat these best-bet
 

options on their farms.
 

The technology 
 trials included preliminary trials of 
 promising
 

multipurpose (exotic) 
tree species; methods of tree establishment
 

in cropland and grazing lands: 
 intercropping 
of LO&sMna 

1Laconepaja and Caa.ia ai ,ai with maize and pigeon pea to 

improve soil moisture and fertility, through use of 
 leaf-mulch
 

(hedgerow intercropping); and 
small lots of multiptpose trees to
 

produce fuelwood as well 
as high quality dry season fodder. 
-The
 

study 
incorporated monitoring of labour inputs for establishment
 

and 
farmers' reactions and suggestions during establishment 
and
 

early growth. The changes suggested by farmers reduced 
labour
 

for land preparation and provided 
a simplG low-input alternative
 

for rehabilitation of individual plants in small plots of grazed
 

woodland (Vonk, 
 1983a). As information began to filter back from
 

the continued monitoring or the 10 farm trials, 
 there were also
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strong Indications of Interaction between AF technologies on the 

.farm, and management of the surrounding environment.
 

Issues Raised by Farm Trial Results
 

Three of the participating farmers attempted to propagate (raise) 

their own new seedlings for Independent continuation and 

expansion of species trials, fodder 
lots, and hedgerow
 

intercropping. 
 Two of the three failed (and others refrained
 

from trying) 
due to water shortage and difficulty of access to
 

permanent water sources. 
 The one participating farmer who
 

succeeded 
 in growing his own seedlings has had prior experience
 

with a home citrus nursery and has a permanent water source on
 

his property. For most families, however, 
access to water
 

Involves use of public sources.
 

While the hillside springs and 
 the nearby Athi River 
are
 

considered public domain, 
ease of access is- influenced by
 

location of ownedproperty and means of transport. 
 This implies
 

a need to consider such differences between farms in planning for
 

plant propagation, 
 which may in turn influence AF technology
 

designs and/or choice 
of species. Alternatively, plant
 

propagation for 
 some or all of the farms might be organized at
 

the group or community level, 
 near water sources, on either a
 

private or public basis.
 

)4
 



1ntra-Houjehpj1DI~rbjo±nILafr~u. 

Further discussions with farmers al:o raied the Issue of intra

household distribution of labour for plant propagatinn. While
 

men were the main participants In the farm trials, 
women were
 

required to collect and transport the water for seedlings In 
 the
 

farm nurseries. The women were unwilling to continue this extra
 

task when water shortage forced them to obtain the domestic water
 

supply 
from the Athi River (2-5 km distance), carrying water on 

their backs in containers. This oemonstrates the need to involve 

as individual beneficiaries and clients,woen and to consult 

them about feasibility if they are to play the role of water-.
 

bearers for plant propagation.
 

TinnnrLtan.e 2f 5har.Ojji 

Other issues of mIajor importance that surfaced in 
farm trials
 

Included pest control, browsing 
damage by domestic and wild
 

animals, 
 and the need for protected foader reserves. As Mn the
 

case of water for nurserie3, fodder production and animal
 

management involves use of off-farm resources and the cooperation
 

of other farmers (control of herds and more careful management of 

gath(:rLng). Any interventions 
of this type would require a
 

closer consideration of land tenure, use rights and terms of
 

access to land, water and plants.
 

While 
most of the land in the study site was adjudicated over 10
 

years ago, exclusive use by one household applies only to
 

cropland (permanent, terraced), home compounds and small grazing
 

plots. Woodlands and large holdings of wooded grazing. land are
 



controlled Oy single households but are perceived as
 

conditionally available to the larger community or to sub-groups
 

thereof (Cantor, 1984). Many sma=lholders depend heavily on this
 

system of discretionary common use of private land. They obtain
 

most or all of their fuel, fodder, timber, thorn-fencing and
 

minor forest products from sources outside their own farms (off

farm) (Wijngaarden,1984b). Access is unevenly distributed
 

between households and also varies with seasonal and periodic
 

drought, the latter being an emergency and considered just cause 

for granting broader privileges than usual. Use of such lands
 

ar- terms of tio /ary considerably. 

Gathering rights for fuelwood are seldom compensated. Most 

commonly the practice Is referred to as "borrowing", with the 

understanding that "borrowers" take deadwood, small stickwood, 

and the least desirable species. Some gathering without 

permission also occurs in the denser, more remote woodlands 

(Cantor, 19 84 ). Many larger landholders also grant dry-season 

grazing and browsing rights to several other households based on 

kinship or other social ties or in exchange for cash or services. 

When the cropping season ends, 'social fences' fade and roadside, 

woodland and gully sites provide grass, shrubs, and high-protein 

pods to supplement on-farm fodder. Changen in animal management 

for fodder tree protection would necessarily involve the 

community-at-large. Enrichment planting in public -lands and
 

common-use private lands would also require group decisions and
 

maintenance.
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W!.ile fodder 
and fuelwood are 
almost 'free goods', fencing
 

material, 
 timber and charcoal trees are perceived 
as commodities
 

to be purchased directly. 
In some cases charcoal makers may rent
 

access to land for tree harvesting and burning (Hoek, 1983). 
 The 

favoured species for charcoal and timber also produce pods and/or 

leaf fodder, so these commercial activities impinge strongly on' 

actual carrying capacity of shared lands for doaestic animals and 
on the production of gathered food, 
 fibre, medicines 
 and
 

fuelwood. 

Diagnosis of watershed problems 

Based 
on the issues which surfaced during the farm 
 trials, the
 

D+D 
for the community and surrounding watershed was 
initiated as
 

a separate, 
parallel study during the third year of the project.
 

It identified excessive runoff and soil erosion as major.problems
 

limiting individual farm production as well as threatening 
 water
 

supply and road networks throughout the area 
(Rocheleau and Hoek,
 

1984). Overharvesting 
of valuable multipurpose trees 
 (Acaia 
.rLilIm. Term1na brpnwli) for single-purpose 
exploitation
 

(charcoal) has also depleted 
 shared sources of fodder and 
forent
 

products for the communityat-large. 
 Overgrazing, overstocking, 

and lack of alternatives for cash earnings and savings/investment 

also 
contribute to economic hardship and ecological 
 instability
 

throughout the Kathama sub-location.
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§Qa an Rakr &a&e L krnblmr 

The drainage network emerged as the predominant structural 

landscape feature in need of stabilization; It formed the basis 

for further stratification and detailed study at the Kathama 

site. 
 A more detailed qualitative analysis, Including informal 

interviews, 
 cartographic 
 analyses, 
 aerial photographJc
 

interpretation and detailed field observation, was conducted in 

three small catchment sub-units. The detailed landscape analysis 

identified the major sources of excessive runoff, critical points 

in the drainage network, and sites of sheet and gully erosion 

(see Hoek, 1983 and Rocheleau and Hoek, 198 for detailed maps,

discussion and technology designs).
 

Most residents 
are aware of these problems and their 
 causes.
 

have constructed
Some small structures to prevent 
or contain
 

gully erosion, 
and most farmers have terraced their croplands; 

much 
of the construction (on and off-farm) has been carried 
 out
 

by self-help groups. 
 Gully and drainage control 
structures
 

appear on private, public, and boundary lands, usually at or near
 

the site of damage to roads, 
paths, homesites, or cropland. 
 In
 

spite of interest and awareness, 
 the overall drainage wark *:;a!, 

boe and represents the cumulative (and often unanticipated)
 

effect of 
many separate decisions and actions. Groups and
 

individuals 
living upslope affect land 
 and water resources
 

(private and public) immediately downslope.
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f=-- ina fLYAkjLL uAb PrDulcJ2n 

The watershed level 
D.D exercise indicated additional production
 

needs for multipurpose trees as well as need
a for better 

planning of soil and water conservation. Discussions were held
 

with individuals and group interviews were conducted with women's 

groups about fuelwood and fodder availability and management. 

Both surveys revealed that smallholders rely very heavily cn 

off-farm fuelwood and fodder sources and many consider fuelwood
 

supply to be a problem. The current role of gully sites as off

farm grazing 
 lands and ruel wood sources for many households, 

further strengthened the case for maintaining these productive* 

functions at such sites under a sustainable system. 

.Other critical sites for application of AF with soil and water 

conservation technologies included: the degraded 
hillslope
 

grazing lands (sources of excessive runoff and sources of
 

fuelwood and fodder for many households); the roadsides Rnd
/ 

boundaries (often under-utilized, 
and also key features in the
 

drainage network); soil conservation structures 
on croplands
 

(often unstable and/or unproductive); and home compounds (major
 

sources of runoff, convenient for closer management/protection of
 

plants). The resulting integrated landscape design 
in cross
 

section view (Fig. 3 ) shows the 
fit of these technologies into a
 

productive, sustainable agricultural landscape.
 

Inital EyaluAkon gl . 0 rgmed I-tuagy. 

In 
 order to better evaluate the feasibility and probable effects
 

of the proposed design, 
a parallel ecological and spatial
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analysis was conducted to quantify 
 3oMe of the existing
 

conditions and potential changes 
 In a representative small
 

watershed on the Kanzalu Range. 
 Results included areas of
 

different 
land use and land cover categories, 
the total length
 

and area of 
various linear landscape features 
 (as potential
 

planting sites); and 
 the relationship of various 
land cover
 

types (including linear features) 
 to runoff, erosion 
 and
 

production 
problems and potentials (Rocheleau and 
 Hoek, 1983).
 

One of the more significant results of this analysis 
was the
 

estimated proportion of fuelwood and fodder demand that could 
 be
 

produced by planting woody plants and grasses along 
boundaries,'
 

roads 
 and drains (including gtillies, streams 
 and soil
 

conservation structures). 
 Approximately 
forty percent of the
 

fodder 
and sixty percent of the fuelwood needed by the residents
 

could be grown in these 
under-utilized spaces 
 (Rocheleau and
 

Hoek, 1984).
 

The analysis also 
 extended to the functional relationships
 

between various structural landscape features, 
 land uses, land
 

tenure and family composition. The results proved to be crucial
 

for choice of technologies for further trials and fo, design 
 of
 

\extension strategies. Household surveys (Cantor, 1964) indicated
 

a marked division of labour, 
 control and Interests within and
 

between households, with respect to present and future management
 

of fuel and fodder supplies and 
the wooded grazing lands in
 

general. Based 
on qualitative and quantitative analyses.of the
 

survey (Rocheleau and Cantor, 
forthcoming) 
two major criteria
 

differentiated the households with respect to needs, 
priorities,
 

http:analyses.of


and available resources fo" AF technology development: size and 

quality of landholdings (eg. land value and productive
 

potentials) and household composition (male 
vs. female-headed,
 

male vs. female-managed, and number of resident family members of
 

working age).
 

Laadn er AnA Lana Usr
 

The land size and quality was closely related to the division 

between 'borrowers' and 'lenders' of fuelwood and grazing land.
 

There 
 is a general division of interests between the two groups,
 

with the former needing to integrate subsistence production of

fuel and fodder into intensified food and cash crop production on
 

their limited smallholdings, and the latter 
tending toward
 

conversion 
of lands currently used by borrowers into crop
 

production or private lots for fodder and small 
timber production
 

(all semi-commercial enterprises).
 

Qan r and Household 9j=Aji 

Cutting across this land-based division of interests are 
 three
 

types 
of households with labor-based differences. Within this
 

watershed 
 33 percent of the households are headed by women, 47
 

percent are headed by men, and another 20 percent are managed by 

women.ln the latter case the male head-of-household lives 
 and 

works away from home, returns at Intervals ranging from monthly 

to annually, and retains varying degrees of decision-making
 

authority in the household. The women 
are farm managers and
 

make most or all of the day to day 
operational decisions, but
 

consult or defer to 
the men In planning decisions (such as new
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cropping systems or land use) .These types of households would 

uaually be designated 'male-headcd", but have very distinct 

needs, constraints, and resources compared to households with
 

resident male heads. With few exceptions , woman-headed and
 

woman-managed households have less labor available than those
 

headed by men, have different priorities for allocation of labor
 

Isubsist.nce vs commercial; domestic vs whole-farm; group vs
 

farm),and have different types of labor exchange and other
 

reciprocal arrangements for use of grazing land, fuelwood, and
 

draft power.
 

Smallholder households headed or managed by very young or very
 

old women present both a challenge and a special opportunity to 

AF research and extension in this area. These women are extremely 

limited by labor (often only their own) but even more so by lack
 

of mobility and time. Mothers of very small children, and older
 

infirm women were particularly interested in concentrating fodder
 

and fuel resources (currently gathered outside the farm) on
 

croplands, home compounds, amall lots, and boundaries. The addl

tional real labor for establishment and management (including
 

fodder lopping) would be more than compensated by the accommoda

tion of their mobility' and time constraints for activities
 

outside the farm.
 

These -household types'are more than academic categories; they
 

imply distinct sets of technology designs and landscape niches
 

at the. farm level, and set the context for reconciliation 'of
 

conflicting interests at the community level In watershed scale
 

-j 



designs, land use 
plans and project organization. While men

headed largeholder households want timber, 
cash crop trees, and
 

living fences (hedges), to better protect their cropland3 
and
 

grazinglands, the small-holder 
women-headed households 
want
 

fodder and fuel close 
to the home and low-input cash crops that
 

can combine with food crops and that can also be consumed on

farm. The first group nay well lead the way in grazing land 

improvement, sylvo-pastoral technologies (trees and shrubs
 

combined with pasture), and development of commercial 
tree crops.
 

The latter group are the logical choice to pioneer intensive
 

production of fodder and fuel in croplands and on boundaries 
and
 

introduction of multi-purpose cash and 
 food crops Into
 

subsistence 
cropping systems. These two contrasting groups with
 

conflicting interests illustrate the potential 
 for design of
 

complementary technologies at the watershed and community scales. 

Recognizing that the conflicts may not always be easily resolved,
 

and that new ones may develop later, 
 the survey information was
 

used for grouping clients, stratifying designs, and integrating
 

research 
 and project management to serve the groups separately,
 

within a larger contLxt of landscape design. 

Group trials within selected watersheds 

While the potential benefits of the AF designs 
were estimated
 

during the first cycle D+D (Rocheleau and Hoek, 1984)., several
 

questions remained 
as to practical feasibility and distribution
 

of costs and benefits, given the existing conditions and
 

practices in Kathama. The second cycle of the larger scale D&D
 



addressed these quest.ions through on-site trials with self-help
 

groups and selected households.
 

I 

A. small pilot project was initiated within the Kalama catchment
 

(small watershed)to further explore tIe research methods,
 

technologies and organizational activites necessary to implement
 

the landscape design within the D+D context. The exercise also
 

provided a practical context in which to test and evaluate the
 

method, the overall design and the specific technologies for
 

application in similar environments in Machakos District (ranges
 

and hillslopes, agroecological Zone 4). The specific objectives
 

of the pilot project were: 1. to develop AFumethods suitable
 

for implementation, monitoring and evaluation of watershed 
and
 

community scale group projects; 2. to build rapport with the
 

groups and assess their organizational and technical capabilities
 

and potential; and 3. to modifX AF designs and Impleoentation
 

plans to fit "2".
 

Labs reirments and labr avaiability 

The implementation consisted of weekly work sessions wiLh five 

self-help groups at two sites chosen by the team and the groups
 

respectively. An analysis of the time and labor required 
 to 

implement the original design revealed a vast discrepancy between 

group capabilities within the pubitc works context, and the
 

demands of the overall plan. Based on the existing work schedule
 

and rate of performance, the groups would take more than ten
 

years to complete the necessary soil conservation structures.and
 

planting.
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LriYvp~ PUJjYu DT group jQrk 

However, the entire emphasis on public works was repsidiated by 

the qualitative information from observation of, and
 

participation In, 
group work sessions. The groups were found to 

be small associations of individual households (20-50) engaged in 

exchange and rotation services and pooling of resources for. the 

benefit of individual members and their households. While the 

results of the household survey confirmed the Importance of group 

labor for individual management, they also revealed a de favLp 

exclusion of some types of households from participation in group
 

activities and benefits. Women heads of small households (usually
 

very young or elderly women) who were 
Isolated geographically
 

from relatives 
and/or the community -at-large, reported being
 

unable 
to attend group activities due to limited mobility (due tu
 

sole responsibility for child care and domestic work,or 
 due to
 

ill health). By contrast, some of the wealthiest and/or largest
 

households found 
 group membership unnecessary. The self-help
 

groups are 
 thus not fully communal in either objectives or in
 

composition. 
 As in othl'. AF studies (Dove,1983) the difference
 

between communal groups and associations of independent
 

households proved critical 
to project and technology design.
 

£mpli±ations £= proj.k deazI 

The groups requested changes in the 
 work schedule, organization 

and choice of sites, because too much te was being spent on the 

property of non-members. Even on members' farms the groups cannot 

spend several consec,,tlve sessions at 
the -ame site, but must
 



maintain some semblance of votatIon. While they might undertake
 

gully repair at any site that Jmpinges or members' lands or at
 

sites where public roads and schools are threatened, the groups
 

still find continuous long term investment at any one site
 

unacceptable. Moreover, the group leaders insisted that future
 

activities be limited to one or two groups, rather than the
 

combination of five groups as was the arrangement for the first
 

season. They blamed much of the problems in the group trials on
 

inter-group rivalries (R. Hwendandu, personal communication).
 

Subsequent activities were organized with individual self-help
 

groups, in order to avoid this problem.
 

During the course of the group work the participants requested 

seedlings for their . own farms and negotiated group soil 

conservation labor as an exchange for 15 seedlings (sampler 

package, multiple species) for each member. Farm planting 

results showed that. while most people planted all of the trees 

they were issued, they reserved the cropland sites and special 

care for fruit and fodder trees. Timber and-shade trees planted 

on the home compound also received special care in some cases.
 

Trees planted at soil conservation sites were protected, if at 

all, by property owners, not by the groups as such. Since one of 

the two siLes was badly degraded, poorly protected, and 

traversed by water collection and cattle paths, most of the 

planted seedlings died. However, the small water- harvesting 

structures made by the grou~s did foster improved growth of the 

natural vegetation (especially grasses and small A=iAa J9r.Wia 



trees). The property owners also managed to protct some of tl; 

planted graases anrd seedlJngn located close to the home. At th'! 

Other site the owner took full responnillity for plaitingF:, n(d 

protection and converted a small plot Just adjacent to the group
 

site into an Individual farm trial of AF for fodder 
and wood
 

production and rehabilitation of a gullied grazing land. 
 On-farm
 

and group 
follow-up during the subsequent planting 
season (no
 

public 
works at that time) resulted In requests 
for a switch
 

to nurseries for individual groups (located 
near water, at 

a member's home), to supply seedlings for 
group members'
 

farms.
 

The results from this first 
cycle of group 
tree planting
 

influenced the 
choice 
 of species and planting sites for the
 

seedlings produced in 
the group nurseries the following 
 season.
 

After the focus of the group 
activities shifted 
 to plant
 

propagation for members' farms, 
 two more self-help groups asked
 

to join the project. 
 Some groups also recruited new members
 

interested specifically in seedlings and grasses for, their farms,
 

including one farm trial participant who expanded his fodder lot.
 

While 
some groups continued 
to ask for advice on placement and
 

construction of soil conservation works, 
 they gave priority to
 

nursery construction 
and plant propagation activities 
 (fruit
 

trees and a mixture of fodder, 
fuelwood and 
timber trees). While
 

the soil conservation problem was still 
 of concern, it was
 

treated indirectly through work t.n 
individual 
farms and through
 

development of group capabilities In AF for future application In
 

their limited public works activities.
 



Integration of group and [arm trials 

Although it was not originally planned, the farm trials and group 

activities became closely linked as a result of actions and 

decisions taken by the id ividual farmers and the groups 

themselves. They established complementary domains of group-based 

and household-based AF activities (tree propagation and planting 

is a new class of work) and they set limits on the scale of 

community-level group collaboration (one nursery per group, with 

some joint training and evaluation activities and occasional 

joint public works activities with tree-planting and soil 

conservation). This, in turn, established the social terms of 

reference for the further development, testing and dissemination 

of AF technologies in the area. 

Broader base of participation
 

Farm trials combined with group activities had several
 

advantages. It allowed the farmers (especially women) to speak
 

more freely as part of a majority, when dealing with researchers
 

or with their own families. It also stimulated new ideas and
 

sharing of new technologies suggested by group members.
 

The nursery activities served to train individual farmers in the
 

full-cycle of 1plant propagation, and at the same time provided a
 
/ 

forum for training and discussion re: tree planting, choice of 

species and sites, and management of AF technologies on-farm. The 

farm trials, on the other hand, provided a kind of AF "sampler" 

that allowed farmers (individually and in groups) to observe and 

discuss results within the realistic context of a neighbor's 
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farm. People were better able to choose species (inc jenous and 

exotic) and 
 to consider alternative planting' arrangements and 

management techniques, once they could see what the new trees and 

shrubs looked like, and how these and indigenous trees performed 

In new niches an-farm. 
The group members also contributed to the 

farm 
 trials by their honest appraisal and constructive criticism
 

of the trials; 
 they often helped to elicit 
 suggested
 

modifications from the more timid or biased individual farmers. 

Out of this consultation and testing came a suggested change of 

emphasis from hedgerow inter-cropping for mulch,to hedgerow inter 

cropping for fodder and fruit, with wider spacing between
 

hedgerows. To 
 improve soil fertility most farmers prefer
 

concentrated 
 mulching of cattle pens (pre-composting) with 
 tree
 

blomass 
 from fencerows and dispersed 
trees in grazing land. A 

few farmers are still interested in widely spaced hedgerows for
 

mulch. 
 The groups and project team also began a search for
 

indigenous 
wild fruits and exotic 
 drought-resistant 
 marketable
 

fruit* compatible 
with food cropping systems and/or 
hedges (on
 

inside 
of boundary hedges (living fences) or on 
internal plot
 

boundaries). 
 Both groups also initiated a search for tree-based
 

pesticides available in 
the area, with the help of 
 foresters and
 

local herbalists. 
 The relationship of these and other 
research 

lines to the original D + D are outlined 
 In Tables I and 2.
 

Aside 
 from these specific prescriptions 
 for research, several
 

general conclusions can be drawn from this experience.
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-'04L'NI TY LEVEL 
DES I GRNS 

Cash i'roilems RESEARCH PRIORITIES

I'
facilities for platt pr'paariof] lrovisin..anrketin, and farmer of "sampler" seedlingtrainin-, to Follow-up to 
seedling 
distribution
supporr farm level technology tested 

packaces (13 specieshand some 
 on
rrainin_ 60 farms, re: survival andto group members in soil placement by species;(a ov quarterly followc a r farm 1vel conservation projects up at 30,farms re: performance dama i. 
- "r 

- maintenance, farmer assessment 
of -raz:ands 

Involvement farmerof fodder and inment of groups establish-timber species learning.
 
upstream of gully sites


Not purchase of construction 
wood from
 
other eorn.minities 

Inadequate storage, credit and markering 
 Low priority

,i'.cilities at community Not pursuedlevel
Pegradation of " gathering sites 
 No design (see survey, below) 
 Interviews with groups re: wild fruits 

and other foods, to determine preferred
species, and dwindling specice: 
famount
 
or access)


Fuielepletion of favoured species for7.n fuel Distribution ofcharcoal;;emains unevon distribution of sample fuelwood Follow-upstjuj'of what of sample seedlin a.ohto species 
sm" uiwo specialolwu attentiondesign fsmleselnz to fuciwoed asspeciesabove.(see survey below) 
 re: 
survival, willingness to plant morc..*,ivings Investment and planting location.Ned comx.:un it v-level su~pport Low priority

No s mechnisms; alternativefor- iuprovedinvest- Involvement of groups in mixing AF informal polling of groups• afoder and re: ilternativofuel trees with grasses. investments,and living structures) group savings. preferencesinto public of farmers
 
!: soil conservationnvestrnt works.in landinfrastructure resources andat ,-ommunitv scale: No ,iesin:
*lcradati,. of cra'ino and catherjg Pilot survey on use of off-farmsui . roddS and path, re.%ources (Water. fodder, fuel) group

]watrlabour, raw materials) 

N. 



Tai C.riginal M&D 
N 

VAiM LEVEL ViIAGNOSIS CASH PROBLEMS ORIGTNAL DESIGNS RESEARCH PRIORITIES/PROGRAMS 
Poe:-4niai production due to dry

';',:efoider gap: 
Enrichment planting in grazing 
la!,Js 

Establishment trials, several species;
various site preparation planting, and 

Hi.h sc.tasonal cash outiays for 
-ia-1c fo' purchase 

Fodder and fuel lots (cut and 
carry) on small unused plots 

management techniques. 

Same as above; different spacing and land 
preparation techniques 

a'.asonalial sales due to 
beth cf above 

Multistorey fruit tree stands 
over grass and legume cover 

(Low priority) 

(fodder) 

ic,' PROPFCTION PRODLEMS 

L,- vycld4, and crop failures: soil 
- pinc: late tilblg: oo soi•~sre: po'r soil fertility;soil 

1:On. 

Hedgerow intercropping for mulch 
with Nitrogen and organic matter 
additions and protective coverfor soil improvement and small 
fuelwood as by-product 

Cassia siamea and L-acaena leucocephala 
at 2.5 nibetween-row and 0.5 m in-row 

with maize and pigeon pea, on cropland. 

i .LVOOD.,MORTAGCJ 

Hich jependcnce on off-farm sources: 
:ul~~ocd purchase, purchase of trees 
f~r ,'har:oal makina. 

see above, plus: 
Hedgerows and living fences with 
fruit bearing species and high
yielding fuelwood species 

Species trials along fencelines and 
in lots (low priority) 



Table 2. Revised l' ,1 

lFoed b.ack NI)1 

From fairn trials 

- Hedlrow intercropping is still risky mainly due to apparent.
 
water competition with piiteon pea. but farmers are interested
 
in mulch.
 

- Pest control, water harvesting and browsing damage problems
 
on grazing land left most farmers with management of existing
 
trees as best option.
 

- Water supply for on-farm nurseries poses a problem for most
 
individual farmers, public supplies or access to others'
 
private supplies is needed for nurseries (if seedlings used).
 

Froim Grollps 

- Groups ;are not puhlic works or purely communal in orlentatLio,);
 
they .re associations based on exchange/rota'tion of labour on
 

muambers' lands to benefit individual members and families.
 

-	 Follow-up of "sampler" seedlings indicated greatest 
interest
 
in fruit trees and fodder trees, both on croplands (for best soil 
and protection) 

- :rouip reqiests for nur.%ory project. part icipation aid r'esual ts
 
show ticed for trainin-t plu simpler, cheaper methods of plant
 
propacation, and pest control. Confirrns fruit and fodder
 
priority: would consider local wild fruiits.
 

-	 From Surveys plus Interact ion! of Groups and Individual Farms: 

ar, main des ln ¢ i 'nt-rtup-, 

I. 1abour-short. land-poor. I mite,! mob,il v fani lies:' 

2. 	 Iar,-eholders inter,; red in investmrent over Ion term. and 

*. 	 medium-smnlI holdv'- interk;tod in mixin fruit tre.'s. fodder. 
i,;proved practice into crpl;iid. 

-	 Subdivision of lands is a c:-itial issue, as is land conversion: 
we nieed to plan present placement and spac inls of I'eres 
accordingly. 

lUse of boundaries is especial I important to smallholders. as is 
use of tll) ie:s roadsides .are also heavi lV utilized by same.
 
biu Iaek definiti on re: r'iehts of lose (for t'xample. for new
 
*te'es . Womet ,ai! ;,oor mnv, ir.a*y be ale :o use :u llirs 
 and
 
I'vet-erows . Most .arn, willil, to st.iri with fencerows 
 (for ftel. 
: imber). 

"onle m'mbersl.I' tried bonlI - Intl iI I) p(lc-- mpos t i tt:- w i t h t 'roech i 
hi'ornass il volr;i ls) an,l Sott11have pits for IOul'h-e'nlpOSt tl/ : other 
grol'ij, tnell lrs il! restod i ii.e reasi,, ':mrlre' Yield from 

ri;iI:. 



Table 2. (cont 'dI 

Chanir.s in Re cserch I'r,:.i.sn orititsrrri arms n, ;.d ,_ m, ;forFa 

Priori ty I : fruit :-t.' .:i rcp .-: ,iod in? erh,, frotrer, wn.
 
Research quest.ions: %p)i'ten.vs-p.iciiv
n comrbinations? markets?
 
processing or 
storage? multiple use:? food, rash,fodder and
 
fuewood by-products?
 

Priority 2: fodder tree:, in cropland, intercropped or in small
 
plots (one bench terrace)
 

Research questions: species? spacing,? location on farm? fodder
 
production? effect on crop production? cut fodder vs. once-a
yeaF browse?
 

Priority 3: Use of tree biomass for pre-composting ("bom:

mulching") and compot.i ir 
(combine with fuelwood production) 

!,v,,',rc';l ,u I .onL' ,.,,
,l.: :,;h .row.or' ,j:N,,,r.,Q r ? hour %p,.t.,,.%? riminn 

quantities? labour Lnputnutrients and organic matter content? 
effect on soil? yields? farmer assessment.
 

Priorities for related systems 
research (support)
 

Priority 1: Propagation methods with and without nurseries
 
(e.,t. cutting.s, direc-t sevdirnn.. and Iore-:'oot and srumping,)
 

Priority 2: Pest control for prop;rr.tion, establishment
 
flocal resources).
 

Piriitv 3: 
 (.rss L. 2. and 3: should he included in each
 
case) l.ndscape planninrg 
 ith . ialies anid groups, accountin
 
for access to, and ownership of. different places within
farms and within-communfries.
 

Research qu.',,tions: Timv.-sir(,e-s pinrninc to account for trniure 
aind access "shifts; land sbdi t i and i n.Idrise c onversion at 
rarrlounrntiirrty l'evel: ,deve p aund Iroluose var iouicn.omponents.
 
mixture. ' airranat letci'r social .ifiza on n.:
'. an.ild ,r' I n pt iop dtel'rmin e 
with clients most aceptable avenraes to pursue. then monitor
 
Ti'I er:.nre as>-rS sii) 

l'riority 4: (serves main priorities 1,2.,3 and related research 
priority ; (Iandscapc. Trainir, :nd Extension approaches: 
asSeSrmrent of alternative aippro;aches and techniques (for Kathama 
and other" similar areas), decision points, and decision criteria 
(usable by research. development, and extcnsion field personnel). 
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f.;;mu Fhoa lWham= 

Both farm and watershed (group) activities converged on the 

gap and false dichot.omy between treatment of farm and larger

scale units. These social themes were common to both activities: 

1. the need to mobilize group labor, group skills, group
 

learning and shared access to land and water, to support produc

tive .AF technologies on-farm (for the benefit of individual
 

members and households);
 

2. the need to better integrate women into the lnitial D+D
 

and farm trials and to better serve their interests in
 

technology design and in organization of group trials/activities;
 

3. the need to better address quostions of shared use and
 

susLainability of farm production and to consider the production
 

benefits to individuals from off-rarm,publlc and shared lands;
 

4. the need to adjust technology designs for different
 

production objectives and different levels of access (within
 

households and butween households) to the mean; ;rd fruits of 
/ 

prbduction (on and off-fara); 

5.' the'need to plan with farm families and community .groupm 

for."technol6gy and landscape designs that can adapt to.land s.ub. 

divislon," labor' poo] flhctuatioth, land use 'vhrs6ns,migra

lion; and other aspects of household and commun.it. devetopmental 

http:commun.it


The implications of point four are critical for AF design. One 

approach would be to design separate AF options for each group 

with a different level of access to resources and different 

domain of control. Another solution would be to int egrate 

complementary resources of different groups, whether at farm or 

larger-than-farm scale. Feasibility of separate versus integrated 

designs will vary, depending on the existing distribution of 

resources, control over them, and access to them. 

Point five also warrants special attention from social scient.ists
 

directly involved in technology design. Not only AF
can 


technology be adapted to existing household 
 and community
 

development cycles, but it can be purposely used as an agent of
 

change or of stabilization. In many cases the technology and
 

landscape designs can also help to determine the future of the
 

system by stabilizing development* cycles, particularly with
 

respect to land 3ubdivinion and ]and use conversion. 

The Kathama Project experience demonstrates the empirical and 

practical basis for the inclusion of social science, theory., 

methodology and practice in AF research and extension. Social 

science skills can both andhelp solve problems for cllents. 

esearchers, both with respect to AF technology pr se, and to 

the. way. in which it. is tested,,.., evaluated, modified, and 

disseminated. 



REIONAL RESEARCH FRONTIERS TN AF/FSRE
 

The example cited 
refers to a mixed farming system practiced by
 

a sedentary population, 
 in an area where land adjudication (by
 

household) \
has already occurred. 
 However, the suggested
 

combination of land-,use planning with AF research and 
extension
 

can apply to any 
 tenure situation, provided 
that there is
 

interaction of 
public (or group) and private resources In AF
 

production for indivuals, 
farm households, and the 
community.
 

Such an 
approach may be even more important In cases where the
 

community ,rather than the household, directly manages some 
as

pects of agricultural (or AF) production.
 

The development of a sliding-scale AF/FSRE.approach for 
 the
 

'communal 
lands' of eastern and southern Africa presents a
 

special challenge to interdisciplinary AF researchers, par

ticularly 
to social scientists. 
The mixed pastoral and agri

cultural 
 systems of the semi-arid and sub-humid zones,' and 
 the
 

shifting cultivation and bush-fallow systems of the humid 
areas
 

are both changing rapidly in response to 
 population pressure, 

land allocation , national economy and new 'technologies. AF
 

technologies 
for transition to sustainable Intensified 
systems
 

should build on existing local organizations and institutions for,
 

management of trees, 
 crops, animals, water,and land;
 

Farming 
 systems researchers 
have documented 
 ,the distinct 

objectives and, corditions of ,C-ommunal farmers for cattle
 

(Avila,1984 
 ; AP, RU,1983;.. Hayward,1904;): ,,crop production
 

(ATIP,198;1; Keat,'1983;:.. Hugbe , 198&l :1Qaseim,.198)'.:- and -land and 



water management (Peters,1980; Roe and Fortmann,1982;Siltshena,

8
19 3;flarris,1981; Castelll Gattinara,1984). In addition to the
 

differences in resource base and objectives, the basis or controi
 

and ownership (Peters,1980; Roe and Fortmann,1982), and the codes
 

of group decision-making in 'communal systems' contraat 
sharply 

with large-scale commercial farm management. Issues of community 

re-source management impinge heavily on individual behaviour 

re:management of animals, fodder, fuel and water collection, land 

preparation and demarcation, and seasunal migration. 

While the extensive grazing systems are 
 the most widely
 

recognized examples of communal tenure and 
 management, similar
 

issues arise in the management of water-harvesting, small-scale
 

Irrigation, contouring, dry season fodder banks, tree crops, and
 

introduction or new crops and practices. On-site work in communal 

systems will require interdisciplinary expertise, and an approach
 

that goes beyond household-based research to treat community and 

intra-household questions or tenure, water rights, grazing and 

collecting rights (fuel,food, fodder, fibre, dung). Experimental
 

variables would 
 include alternative organizational models 

(tenure, distribution of labor, extension methods), as well as
 

economic, biological and ecological variables. This rather global 

approach need not be stretched too thin, but could best be used
 

to address a single problem with a few 'best bet' technologies as 

the focus ,within a long-term, integrated plan. 

National 
 prouucLioni goais ana locaJ.cevelopment need to;build on 
.. :I ILC . 

the strengths of existing communal area production systems and. 

the social organization that guides them. Senior research 



administrators and policy makers have indicated that legislation 

and other corstroli will bu net dd for future development of 

communal farm resiources, such as land, water, and government 

services. The challenge is to develop compatible technical and 

social innovatiun that are sustainable, and that serve a 

reasonable mixture of individual, community and national 

objectives. Soci:!l scientists have a major role to play in that 

process, as members of interdisciplinary research and extension 

teams, and'as advisors to policy makers.
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