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INTRODUCTION
Agroforestry 1is a form of land uae and management familiar to
millions of farmers and forest-dwellers throughout the world.
Like any other production system, it has a social basis for
existence, and the success or failure of future research efforts
to improve that system will depend largely on the ability of

researchers to serve the social enis of rural producers and to

reconcile those ends with the demands of the urban markets.

Formally, agroforestry (AF) can be taken to include any systea of
land use 1in which woody plants are deliberately combined , in
space or over time, on the same land panagement unit as
herbaceous crops and animals. (LUndgrep,I982). This applies to
classical shifting cultivation, as well as to such varfations au
the Chitemene 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 farming
systems; management of fodder trees in private or comnunal
grazing lands; planting of trees and shrubs as live fences on
farm and plot boundaries for fuelwood, small timber and other
useful products; intercroppinngr hedges with grain crops, tfor
leaf ﬁulch/rertilizer (hedgerow intercropping) home gardens of
all types where trees and annual crops are mixed; and many other
systems where farmers and herders combine trees with field cropa

or animals.

RELEVANCE FOR EASTERN AND SOUTHERN AFRICA
Many such systems in eastern and southern Africa are in a process

of rapid transistion due to population pressure on Lhe land,



assimilation into the cash econonmy, new technologies, new
marketa, land tenure reform, large scale migration and
resettlegent. and new directions in national agricultural policy.
Some traditional, stable AF systems are being replaced by high-
input mono-cropping, while in other c;ses the traditional
shift;yg cultivation EystensA 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 environmenta!l
degradation and declining production, or in 3ustainable, more
intensive prodaction from the agricultufal 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 include
specific AF technologies, some of which could focus en AF land

use systems.

Existing AF systems need to be improved and adapted to changing

cqnditions. There i3 also a need to develop‘new AF practices and
land use systems to stabilize or increase total r~raduction in
cropping and animal production systems which have not included
woody plants in the bast. The woody plants may perform a :'..zc.
service to the annual crop or herd, they may provide an indirect
service by conserving soil, they may yield wuseful products

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

timber, fiber) or ideally, they may do all three.
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FARMING 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.
Many agricultural research programs in the region have responded
bg adopting (at leaai 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, evalvation and promotion of new agriculturayr .
technology. Although several varieties of FSR/E have been
developed there are some characteristics common to all. Sueh
programsl usually serve small-scale rarmers with limited
resources. Most FSR/E programs focus on firsthand knowledge of
farmers' situations through personal intecrviews and experiments
on farms (to replace or supplement research station qxperiments).
Interdisciplinary teams analise and treat the farm as a whole
system,. usually with a focus on a particular commodity or
enterprise. The same biological and, social scientists scientists
that conduct farmer-oriented, agro-biclogical research are also

engaged in belated extension activities (Hildebrand and Poey,

1985).

Most FSR/E programs have concentrated on major cash and food
crops, with less attention to animal production, soil and water
management, and woody plants (other than major: commcdities). The

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

‘ed



along with specific plot types, cropping systems, or farm

enterprises.

DIAGNOSIS AND DESIC. 'D&D) HETHODOLOGY
The D&D method incorporates much of the experience and
perqpegtive of the farming systeams approach (Cﬁambérs. 1981;
Collinson, 1981; Hildebrand, 1981; Rhodes, 1981; Zandstra et al.
1981). 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 1is an appropriate
starting point, agroforestry research-for-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 activitjes 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 relatjve 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 teanms.

Focus on basic nceds
Agroforestry (AF) is a land use system, not a commodity. The
range of potential AF interventions may apply to cash crops,
aubsiateﬂce é;ops. animal productjon, and gathered products, as

vell as to farm infrastructure and to the soil, wyter and natural



vegetation on the aite. In contrast to asingle commodity
production approaches, the D&D methodology focuses on problem-
solving, with an emphasis on farmer's priorities for rulfillment
of basic needs (Raintree,1983). The major needs categories are:
food, water, fuel, cash income, shelter and {infrastructure,
aaviq;s/inveacnent, and social production. Probless and
priorities cao be determined in informal surveys that rely

strongly on ethnographic and oral history skills.

Production and sustainabiljty

Férmers' concerns to maintain current production levels into
the 1immediate future are an extension of the baaie needs.
category, but  require aspeclal consideration, including
discussions of futures possible . The long term maintenance of
the natural resource base (soll, water, vegetaiion) for future
production requires more specific attention to history of land
use and condition, and to potential improvements 1in 3soil
conservaiion, Qatershed management, and management of range and
forest lands (Rocheleau and Hoek,1984). The longer term 4issues
may coicern the researchers and national plai.ners, ;ore than the
local u:).ent group, 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 recog'ize and address such problems

is critieal information for project design, choice of possibln

technologies, and research design.

Land and tree tenure

Trees are considered to b: relatively permanent features on the

landscape, and trees usually represent long term investments by
3
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those who plant them. Relative to annual cropping , tree planting
is far more constrained by formal land tenure and/or infoimal
daurantees 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; Rocheleau, 1985a)
are important indicators of problems and opportunities for new
agroforestry technologies . Both de jure and de facto rules must
be understood in order to make fair and feasible suggestions for

new AF technologies and land use systems.

Time aspects

The time required to plant and test woody plants, especiall;
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 211 be subject
to change, based on rapid response to feedback (reactions and
suggestions) from farmers. This flexible approach extends to
chanées in species, placement, and wmanagement, based on
observations and analysis by both farmers and researchers. It {s
especially critical to get farmers to screen new species and

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



researchers are acreening them for biophysical and economic
criteria. While any farming systems program can benefit from such
a self-correcting approach, 1n 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 wmonitored, applied research.

Ethno-botany

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-
extead 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.

Yariable scale

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
Ranagers may be individuals, households, communal sub-groups
(clans, extended famjlies), whole ethnic groups, cooperatives,
commui. ' ties or larger political wumuts (c.g. the state
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 §s an essential
consideration., More than any of the distinctive aspecta of AF

already meantioned, land use planning at multiple scales requires



social and ecological contributions to all phases of AF research

and extension work.

Recent agroforestry research has devoted more attention to the
division of labor, difference in interests, dtifferential access
to resources, and distribution of benefits within households and
within cdmmunitlea. In the field tests of D+D the potential
appllcstions 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 manegement projects have

indicated the need for rapid appraisal, technology design and
implementation at varying scales of analysis.‘ Larger-than-farn
analysis is particularly important for diagnosis and solution of:
watershed problemsa (including conflicts in land and water use);
soil and water degradation; development problems affecting the
landleas and near-landless; and problems with the use of common,
publie, and otherwise shared lands by farm households. On the
other hand, intra- household (within houachold) analysis is
‘needed to deal with environmental and production prqbiems that

affect. household members differently based on age, sex, kinship

and marital status.

For cases where the farm hounehold has been identified as the
main rlocus, there 1is a necd Lo identify and act upon farming
systems opportunities and limits that reside (or originate) in

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

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



down) in the hierarchy can indicate whether the exterpal
(éénstralnts 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
socio-economin. In the case of farming system dependence on
opportunities within the larger system (abundant labour, free
fuel, abundant wvater) 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 aany rural
proauction Systems requires a scale of analysis beyond the farm.
Changes in farm technology may affect the larger aystems and then
reflect back indirect impact on the farm household in the form of
changing prices, availability or quulity of basic resources
(fuel, water, food, shelter, raw materials) or availability of
production inputs (agro-chemicals, labour, equipment). The
results may alsec be a.change in demand for farm products. Both
production and sustainability of farming systems are subject to

such feedback (return) effects from technology change.

'The 1n£erdependence between household members and the farbing
ays;em is equally important. Intra-household units may vary
according to circumstance, distinguishing between: men, women and
chiidren; wage-earners and non-wage earners; heads of household
and "others"; producers and dependents. For example, women, men,
and children in th; Same household have different knowledge,
intereasts and responsibilities with respect to specific land

inits and landscape features, specific plants and animals, and
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. particular activities. The differential demands of exlating and
new technologles on these groups, their diatinct knowiedge ana
skills, and the variable returns for their reapective
coutributioﬁs will influence the welfare of the entire houschold

and the farm as a whole.

Family dSmposition affects both household and individual needs
and priorities for AF'interventions. Among huusehuios ‘heoe
are distinct types; a woman-headed household with young children
cannot be treated the same as a household with several adults
(zen ‘and women) and school-age children. Neither will a -given
household remain atatic; future developments must be conside-z?
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 1is, in fact, little doubt that we need to treat intra-
household, comnunity and ecosystem issues within agroforestry
research for rural development. What is not so clear is juat how
to do this in a way that is practical, frugal and yielas useful
results for rural people. A firat approximation of variable
-Scale D+D is emerging from observation, analysis and
participation in field research projects 19 | Keﬁya
(Rocheleau,1985 b,1984 a and b; Arap-Sang.tQEQ; Buck, 1984;

Mwendandu, 1984) and elsewhere.

10



THE ¥ATHAMA CASE STUDY
The most direct source of ideas, gquestions and results has been
the continuous contact with farmers and the surrounding community
in Kathama sub-location, Machakos District, Kenya. The Kathama
project 1ia a small methodology developwent project initially
based on farming aysten surveys and on-farm trials of
agroforestry innovations (Raintree, 1983; Vonk, 1983b). The
project has continue& (on a limited scale) as a vehicle for
testing implementation approaches and variable scale D&D

(Rocheleau, 1985b; Rocheleau and Hoek,1983).

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 impertance of social
factors 1in 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), accord}ng to both social and_ecologleal ecriteria. More
importantly, this case has provided the stimulus and the
opportunity to refine diagnoses and to re-design technology
trials to reflect 1ntra~househol& and compunity level criteria
within an AF aystems project. fhé experience [from both the
original trié}a and'the yariable-séqlé follog;;p are presented in
order to demonstrate the empirical and practical basis for the

”methodologlcal'and research policy conclusions which .follow.
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D&D is an iterative process whicl/ continues throughout
the life of a project as part of its internal guidance
system. "Note feedback linkages.



D&D at the Farm Scale
Initial! Surveys and Farm Trials
The initial diagnostic exercise identified farm-level potentials
anq problems that could be addressed by agroforestry. The
highest priority problens were foud shortage and *nadequate
income, both in turn cavsed by loﬁ 3oil fertility ard soil
moisturé, and by low animal production. The ‘latter was
attributed mainly to 1éck of fodder -during the dry season, The
farmers' objectives, basic household needs, current strategies
rér problem-solving, and available resources guided the
des;gn of promiaing agroforestry technologies (Raintree, 1983;
Vonk, 1983 b and c). Ten farmers agreed to test these best-bet

options on their farms.

The technology trials included preliminary trials of pronmising
multipurpose (exotic) tree species; methods 9f tree establishment
in cropland and grazing lands: intercropping. of Leucaena
leucocephala and Cassia 2iamea with maize and pigeon pea to
improve soil moisture and fertility, through use of leaf-mulch
(hedgerow intercropping); and small lots of multip%épose trees to
produce fuelwood as well as high quality dry season fodder. . The
study -incorporéted monitoring of labour inputs for establishment
and fa}mers' reactions and suggestions during establishment and
early growth. The changes suggested by farmers reduced labour
for land preparation and provided a simplc 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 of the 10 farm trials, there were alao



strong indications of interaction between AF technologies on the

farm, and management of the surrounding environment.

Issues Raised by Farm Trial Results

Inportance of access to water

Three of the participating farmers attempted to propagate (raise)
their own new :eediings~ 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 1in growing his own seedlings has had prior experience
with a home citrus nursery énd has a permanent water source on
his property. For most families, however, access to water

involves use of publie sources.

While the hillside springs and the nearby Athi River are

.

access is~ influenced by

location of owned property and means of transport. This implies

considered public domain, ease of

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 farams might be organized at
the group or community level, near water sources, on either a

private or public baais.



Intra-Household Distribution of Labour

Further discussions with farmers alzo raised the {ssue of 4intra-
household distribution of labour for plant propagation. While
men were the main participants in the farm trials, wom2n were
required to collect and transport the water for seedlings in the
farm nurseries. The women were unwilling to continue this extra
task when watér shortége forced them to obtain the domestic water
supply from the Athi ﬁiver (2-5 km distance), carrying water on
their backs in containers. This cemonatrates the need to involve
woFen as individual beneficiaries and clients, and to consult
them about feasibility if they are to play the role of water-.

bearers for plant propagation.

loportance of Shared Resources and Cooperation

Other issues of dajor importance that surfaced in farm trials
included pest control, browaing damage by domestic and wild
animals, and the need for prutected fouder reserves. ' As i¥n the
case of water for nurseries, 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
gathering). Any interventicns of this type would require a
closer Eonsideration 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 by 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 proaucts from sources outside their own farm; (off-
farm) (Wijngaarden,1984b). Access 1s unevenly distributed
between households aﬁd alsb varies with seasonal and periodic
drought, the latter being an emergency and considered just cause
fo; granting broader privilcges than usual. Use of such lands
ar1 terms of use vary considerably.

Gathering rights for fuelwood are 3eldom compensated. Mo;t
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
permiasion’ also occurs in the denser, more remote woodlands
(Cantor, 1984). Many larger landholders also grant dry-season
grazing and browsing rights to several other households based on
kinship or other social ties or in exchanze for cash or services.
When the cropbing season ends, 'social fences' fade and roadside,
woodland and gully sites provide grass, shrubs, and high-protein
pods to supplement on-farm fodder. Changes 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
mater{al, timber and charcoal trees are perceived as commodities
to be purchased directly. In some cases charcoal makers may rent
access to land for tree harveating and burning (Hoek, 1983). The
favoured species for charcoal and timber also produce pods and/or
lear fodder, so these commercial activities impinge strongly on’
actual éarrying capacity of shared lands for domestic animals and
on the production of gathered food, fibre, nmedicines and

fuelwood.

D&D for the community

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
4 3eparate, parallel study during the third yYear of the project.
It identified excessive runoff and soil erosion as major. problems
limiting individual farm production as well as threatening water
3upply and road networks throughout the area.(ﬂocheléau and Hoek,
1984). Overharvesting of valuable multipurpose trees (Acacia
tortilds, Terminalia browpii) for single-purpose exploitation
(charcoal) has also depleted shared sources of fodder and foreat
products for the community-at-largg. 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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The drainage network emerged as  the predominant structural
landscape feature ip need of atabilization} it formed the basnis
for further stratification and detailed study at the Kathama
site. ) A more detailed qualitative analysis, including informal
interviews, cartogréphio analyses, aertal photographic
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, 1984 for detailed maps,

discussion and technology designs).

Most residents are aware of these problems and their cauges.
Some have constructed small structures to pﬁevent or contain
gully erosion, and most farmers have terraced thelr croplands;
much of the construction (on and off-farm) has been carried out
by self-help groups. Gully and drainage control structures
apﬁear 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 werk iy ad
hoc and represents the cumulative (and often unanti{cipated)
effect of oany separate decisions and action;. G;oups and
indiviguals living upslope affect .land and water resources

(private and public) immediately downslope.
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Combining conservatior with production

The watershed level Ds+D exercise indicated additional production
needs for pmultipurpose trees as well as a need for better
planning of soil and water conservation. Diséussions were held
with individuals and group intc:views were conducted with women's
groups about fuelwood and fodder availability and management.
Both surveys revealed that smallholders rely very heavily <¢n
off-farm fuelwood and.fodder sources and many consider fuelwood
supply to be a problenm. The current role of gully sites as off-
farm grazing lands and fuel 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
conseévation technologies included: the degraded hillslope
grazing lands (scurces of exceasive runoff and sources of
fuelwood and fodder for many households); the roadsides =and
/
boundaries (often under-utilized, and also key features in the
drainage network); soil conservation structures on croplands
(often wunatable and/or unproductive); and home compounds (major
sources of runoff, convenient for clgser management/protection of
plants). The resulting integrated landscape design in cross

section view (Fig. 3 ) shows the fit of these technologies 1nto a

productive, sustainable agricultural landscape.

Initial Evaluatiop of Proposed Technology

In order to better evaluate the feasibility and probable effects

of the proposed deaign, a parallel ecological and spatial

. ]q /
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analysis way conducted to quantify some of the existing
conditions and potential changes in a representative smal)
)

' watershed on the Kanzaloe Range. Results included areas of

different land use and land cover categories, the total 1length
Qnd area of various linear landscgpe features ({as potential
Planting sites); and the relationship of various land cover
types (including linear reatures) to runoff, erosion and
production problems and potentials (Rocheleau and Héek.' 1983).
One of the more significant results of this anélysis was the
éstimated proportion of fuelwood and fodder demand that could be
produced by planting woody plants and grasses along boundaries,”
roads and drains (including gullies, streams and soll
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 crueial
for choice of technologies for further trials and fo- design of
\extenalon strategies. Household surveys (Cantor, 19§4) indicated
a wmarked division of labour, control and interests within and
between houscholds, with respect to present and future management
of fuel and fodder supplies and the wooded grazing lands in
general. éased on qualitative and quantitative analyses .of the

survey (Rocheleau and Cantor, forthcoming) two major ecriteria

differentiated the households with respect to needs, priorities,
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and availgble resources fo:» AF technology development: size apd
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).

Land Quners and Land Usera

The land size and quality was closely related to the division
between ‘'borrowers' and 'lenders' of fuelwood and grazing land.
There 1s 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 terdding toward
conversion of lands currently used by borrowers into crop
production or private lols for fodder and small timber production

(all semi-commercial enterprises).

Gender and Household Composition

Cuttingl across this land-based division ofzintereéfs are three
types of households with labor-based differences. Within this
watershed 53 percent of the households are headed by women, %7
percent are headed by men, and another 20 percent are managed by
women.In the latter case the male head-of~hoﬁsehold lives ane
works away from home, retdrns at intervals ranging from wmonthly
to annually, and retains varying degrees of decision-making
authority in the household. - The women ar; 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

Ve
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cropping systems or land uvse) .These types of households would
. usually be decignated Tmale-headed®™, 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 1labor
;Isubsist_ncé. Q: commercial; domestic vs whole-farm} group vs
farm),and have difre;ent types of labor exchange and other
Eeciprocal arrange;ents for use of grazing laAd. fuelwood, and

draft power.

Smallholder households headed or managed by very youpg or very
old women present both a challénge 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 mdbility and time. Mothers of very small children, and older
tnfirm women were particularly interested in concentrating fodder
and fuel resources (currently gathered outside the farm) on
eroplands, home compounds, small lots, and boundaries. The addi-
tional real labor for establishmrnt and mahagemcnt (including
fodder lopping) would be wore than compensated by the accommoda-
tion. of their mobility - and time constraints Cfor activities

outside the farn.

These --household types are more than academic categories; they
. imply distinct sets of technology deslgns and landscape niches
at the  farm level,  and set the context for reconciliation of

conflicting interests at the community level in watershed scale

(o3 )



designs, land use plans and project organization. While men-
headed largeholder households want timber, cash crop trees, and
living rences (hedges), to better protect their croplands and
grazinglanda, the small-holder women-headed households want
fodder and fuel close to the home and loﬁ-lnput cash crops that
can combine with food crops and that can also be consumed on-
rarm.- The first group may 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 {ntensive
pboduction of fodder and fuel in croplands and on boundaries and_
introduction of aulti-purpose ca;h and food crops into
subsistence cropping systems. These two contrasting groups with
conflicting interests 1llustrate the potential for design of
complementary technologies at the watershed and community scales.
Recognizing that the conflicts may not always be easil; resolved,
and that new ones may develop iater, the aurvey information was
used for grouping clients, stratifying designs, and integrating
research and project management to serve the groups separately,

within a larger contuxt of landscape design.

Group trials within selected watersheds

While th; 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
groupy and selected househnlds,
'
A. amall pilot project was initiated within the Kalama catchment
(small watershed)to further explore the research wmethods,
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 enviromments in Machakos District (ranges
and hillslopes, agroecological Zone 4), The specific objectlveg
of the pilot project were: 1. to develop AF -methods suitable
for ioplementation, 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 modify AF designs and implenmentation

plans to fit wznm,

Labour requirements and labour availability

.

The implementation consisted of weekly wori sessions with five
selfrhelp 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 public works context, and the
demands of the overall plan. .Based on the exla;ing work thedule
and yate of performance, the groups would take more than ten
years to complete the necessary soil conservation structures.and

planting.
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Private objectives of group work

However, the entire ewphasis on public worka was repudiated by
the qualitative information from observation of, and
participation in, group work sessions. The groups were found to
be small associations of 1nd1vidua1 households (20-50) engaged in
exchange and rotation services and pooling 6r resourcés 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 facto
exclusion of some types of households fronm 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 comrunity -at-large, reported being
unable to attend group activities due to limited mobility (due tc
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 othei- AF studies (Dove, 1983) the difference
between communal groups and associations of independent

households proved critical to project and technology design.

lmplications for project design

The groups requested changes in the work schedule, oﬁganization
and choice of sites, because too much time was being spent on the
property of non-members. Even on members' farms the groups cannot

spend several consecutive sessions at the came site, but wmust



maintain some semblance of irotation. While they wight undertake
gully repair at any site that impinges or members' lands or at
sites where public roads and schools are threatened, the groups
still find continuous 1long term investment at any one site
unacceptable. Moreover, the group leaders insisted that future
activities be 1limited 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
1nter—groupf rivalries (R. Mwendandu, personal..communication).
Subsequent activities were organized with individual self-help

groups, in order to avoid this problenm.

Implications for technology performance

During the course of the group work the participants reques}ed
seedlings for their . own farms and negotiated group soil
conservation labof as an exchange for 15 seedlings (sampler
packaga, multiple apecies) for each member. Farm planting
resulls 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 treest Timber and'shade'trees planted
on the home compound also received special care in some cases.

Tree$ planted at soil conservation sites were protected, if at
all, by property owners, not by the groups as such. Since one of
the two sites was badly degraded, poorl; protected, and
traversed by water collection and cattle paths, most of the
planted seedlirngs died. However, the small water- harvesting
structures made by the groubs did foster improved growth of the

natural vegetation (especially grasses and small Agacia tortilias
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trees). The property owners also managed to protect some of Lhe
pianted grasses and seedlings  located close to the home. At the
other site the owner teok full responsiility for planting &ng
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 Jand. On-~farm
and group follow-up Quring the subsequent planting season (no
Public works at that time) resulted in requests for a switch
to nurseries for individual groups (located near wiater, at
a - member's lhome), to supply seedlings for group members'

farms.

The results from this fipst cycie 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 ashifted 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 farmy,
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 s0il conservation problem was sti1ll of concern, it was
treated indirectly through work cn individual farms and through
development of group capabilities in AF for future application in

their limited public works activities.



Integration of group and farm 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 individval ftarmers 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
communi;y—leve} group collaboration (one nursery per group, with
some joint training and evaluation activities and occasional
joint public works activities with tree-planting and soil
cbnservation). 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 geveral
advantages. It allowed the farmers (especially women) to speak
more ffeely as part of a majority, when dealing with researchers
or with their own families. It also stimulated new ‘ideas and
"'sharing of new technologié; suggested by group members.

The nurse;y activities served to train individu;l farmers in the
full- cycle oﬁlplant propagation, and at the same time provided a
forum for training and discussion re: tree plant;ng, 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¢ zenous and
exotic) and to consider alternative planting * arrangements and
banagement techniques, once they could see what the new trees and

shrubs looked like, and how these and indigenocus trees performed

in new niches on-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.

thnacainﬂmmhm;mmgm

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 pr;rer
concentrated mulching of cattle pens (pre-composting) with tree
biomass from fencerows and dispersed trees in grazing land. A
few farmers are still interested in widely spaced hpdgerows for
mulch. The groups aqd project tLeam also began a8 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 A

lines to the original D + D are cutlined in Tables 1 and 2.

Aside from ;hese specifie prescriplions for research, several

\
general conclusions can be drawn from this experience.



SOMMUNTTY LEVEL

Cash Prodlems
— i 0lems

Ne facilities for plant prepagation
marketinz. and farmer training to

SUpperet farm level technolegy tested
fabove) ar farm lovel

Jezradartion of grazing lands

Net purchase of censtruction woad from
cther communities

DESICNS

Provision of "sampler® seedling
packages (13 speciesitand some
training to group members in soil
censervation projects

Involvement of greups in establish-
ment of fodder and timber species
upstream of gully sites

RESEARCH PRIORITIES.

Follow-up to scedling distributjon

on 60 farms, re: survival and

piacement by specics; quarterly follow-
up at 30 farms re: performance, damage,
maintenance, farmer assessment. farmer
learning.

Faod
Inadequate storage. credit and markering
facilities at .community Jevel :

Pegcradation of gathering sites

Lew priority

Mo design (see survey, below)

Not pursued :

Interviews with groups re: wild fruits

and other foods, to determine preferred
species, and dwindling species famount

or access)

Fuel

Fepletion of favoured species for fuel
and charceal; uncven distribution of what
iemains I ’

Distribution of sample fuelwood
species

No desien (see survey  below)

Follow-up of sample scedlings as above,
special attention to fuelweod species
re: survival, willingness to plant more.
and planting location.

Savines Investment

Voed comsunity-level suppert for improved
savings mechanisms: alternative invesr-
mears Jacking

Tisinvestmont in land resources and
infrastructure ar vonmmunity scale:
deeradation of grazing and sathering
S water suprly. rosds and paths

Low priority

Invelvement aof groups in mixing AF
{fodder and fuel trees with grassces.
and living structures) into public
soil conservatien works.

No Jdesian:

informal polling of groups re: alternative

investments, group savings. preferences
of farmers

Pilot survey on use of off-farm
resources (water, fodder. fuel) group
labour, raw materials)



Tatie 1. Qdriginal nep

FARM LEVEL DIAGNOSIS CASH PROBLEMS

Posr animel production due ta dry
seasen fodder gap:

Hizh seasenal cash sutiays for
siapice foad purchase

S -season agimal sales due to
teth of abhove

ORIGINAL DESIGNS

Enrichment planting in grazing
laris

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

Multisteorey fruit tree stands
over grass and legume cover
fodderd

W

RESEARCH‘PRIORITIES/?ROGRAHS

Establishment trials, several species;
various site preparation planting, and
management techniques.

Same as above; different spacing and land
Preparation techniques

(Low priority)

iCUT FROPUCTION PROBLEMS

Low viclds and crop farlures: soil
Sapping: late tillage: peer seil
mersture: poor seil fertility; soil

erdsion.

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

Cassia siamea and L ucaena leucocephala

at 2.5 m between-row and 0.5 m in-row
with maize and pigeon pea, on cropland.

i1 ELWOOD SHORTAGE

Hizh Jdependence on of f-farm sources:
Tuelwead purchase, purchase of trees
fer charsoal making.

see adbove, plus:

Hedgerows and living fences with
fruit bearing specics and high-
yviclding fuelwood species

Species trials along fencelines and
in lots (low priority)




Table 2. Revised D

Foodback ban
From farim trials
- Hedzerow intercropping is still risky mainly due to apparent

water competition with pigeon pea. bur farmers are interested
in mulch.

~ DPest control, water harvesting and browsing damage problems
on grazing land left most farmers with managemeni of cxisting
trees as best option.

- Water supply for on-farm nurserics poses a problem for most
individual farmers, public supplies or access to others!'
private supplics is nceded for nurseries (if scedlinzs used).’

Frrom Groups

= Groups are not public works or purely communal in orientation;
they are associations based on cxchange/rotation of labour on
members' lands to benefit individual members and familics.

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

= Group requests for nursery project. participation and results
show need for training plus simpler, cheaper methods of plant
propagation, and pest control Confirms fruit and fodder
priority: would consider local wild fruoits.

~  From Surveys plus Interaction of Groups and Individual Farms:

There are 3 main desian client-gronps:
.

1. Tabour-short, land-poor. limited muh{li:y families:
2. laruchelders interested in investment over long term, and

. medium-small holders interested in mixine fruit tress. fodder,
improved practice into crepland.

- Suhdivision of lands is a critical issue. as is land conversion:

we need to plan present placement and spacings of (rees

accordingly. ’

- Use of boundaries is eospecially important ro smallholders, as is '
use of gullies: roadsides are alse heavily utiltized by same,
but lack definition re: rights of use (for example. for new
trees). Women and poor men may be able o use mullics and
Fencorows.  Most are willing ta start with fencerows (for fucl,
timber),

. . / . . .

= Neme members hove tricd boane-milehing (pre-composting with tree
bromass in corralst and some have pits for roush-composting: other
grongy members interested in o increasine Tmanure! vield from

corrals,

.o
..



Table 2. (cont'd)

soand

Chanses in Researc ch 1t rosrams and Prior H u-'a for Fay

Priority F: fruir trees an ereplan? and interne) foncerows.,
Research questions: speciesT spacingT combinations? markets?
processing or storage? multiple uses? foed, cash,fedder and
fuelwood by-products?

Priority 2: fodder trees in cropland, intercropped or in small
plots {one bench terrace)

Rescarch questions: species? spacing? location on farm? fodder
productjon’ effect on (rup production? cut fodder vs. once-a-
year browse?

Priority 3: Usc of tree biomass for pre-composting ("boma
mulching”) and compesting (combine with fuelwood production) .
Aeseareh questions:  Deinerow o dianeraed frees? begt species? timing?
quantities? labour tnput? nutrients and organic .matter content?

cffect on s0il? yields? farmer assessment.

Priorities for related systems rescarch (support)

Priority 1: Propagation mcthods with and without nurseries
{e.r. cuttings, direct seedine. and Lare-reot and stumping)

Priovity 20 Pest control for propagation. establishment

(local resourcest.

Priority 3¢ (Serves L, 2, and 3: should be included in each
casxe) Landscape planning with tamilies and groups, accounting
for access to, and ownership ot . different plu«cs within-
farnms and within-communitics.

Rescarch questions:  Time-series plannineg to account for tenure
and wecess shafrsg band sobdavision and Land use conversion at
farmscommniey level: develop and propose varions vomponents.
mixture., arrangements and social organizatioen options: Jetermine
with clients most acceptable aveaues to pursue, then monitor
Aerformance  as-per cusaal,

Priorizy 4: (scrves main priorities 1,2.3 and related rescarch
priovity 5 {landscape).  Trainine and Extension approaches:
assessment of alternative approaches and techniques (for Kathama
and other similar arcas), decision points, and decision criteria
(usable by research. development, and extension ficld personnel).

RY|



Lessops From Kathana
Both farm and watershed (group) activities converged on the
gap and false dichotomy betwden 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 nced to better integrate women into the initial D+D

and farm trials and to better serve their interésts in

teéhnology design and in organization of group trials/activities;

3. the need to better address questions of shared use and
sustainability of farm production and to consider the production

benefits to individuvals from off~farm,public and shared lands;

4. the need to adjust technology designz for different
production objeclives and different levels of access (within
households and between households) te the mpeans and  fruits of

/
_production (on and off-farm);

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

‘for’* 'techihology and landacape designs that can adapt to’land sub-

divisi%h."lébor‘ﬁbé]‘rluéﬁuataohﬁ."land use convérsions, migra-

’ Liqn;f'and'other aspects of houuehoid_and commun;thdeVélépmén;éia,

]
-t

<.
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The 1mp{1catlon3 of point four are critical for AF design. One
approach‘ would be to design separate AF options for each yraup
with a qlfrerent level of access to resources and different
domain of control. Another solution would be to integrate
complementary resources of different groups: whether at farm or
larggr-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 apecial attent\on from social scientists
diyéctly invclved {in technology design. Not only can AE
technology be adapted to existing _household and community
development cycles, but it can be purposely used as an ageat of
change or of stabilization. In many cases the technology and
landscape designs can also help to determine the futurce of the
system by stabilizing development' cycles, particularly with

respect to land subdiviaion and land use conversion.

The Kathama Project experience .demonstrates the empirical and
practical basxis for the inclusion of social sélence, theory,
methodology ané practice 1in AF research and extenslon. Social
science skills can help so%ve problems for both .elients. and
_he;ganchgrn, both with respect ;6 AEL;echnolpgy per se, and Lo
the. way..in ,which it .is tested, ..evaluated, modified, “and

disseminated.

n



REGI1ONAL HESEAKCH FRONTIERS IN AF/FSRE
The example cited refers to a mixed farming aygtem practlced. by
a sedentary population, in an area where land adjudication (by
househdld) has already occurred. However, tha\ suggested
combination of land-use planning with AF research and extension
can apply to any tenure sftuation, provided that there is
interaction of public (or group) and private resources in AF
production for indivuaia, farm households. and the community.
Such an approach may be even mo;e important in cases where the

community ,rather than the household, directly manages some as~

pects of agricultural (or AF)} production.

The developmént of a qliding-acalé AF/FSRE. approach [for the
‘communal lands' of eastern and southern Africa presents a
special challenge to interdisciplinary" AF  researchers, par-
ticularly to social sclientists. The mi*ed pastoral and agri-
culturél systema of the semi-arid and sub;humid zonea,” and the
shifting cultivation and buah-féllou systema of.the humid areas
are both‘ changing rapidly in response to populat{on pressﬁre.
land allocétion , Dational economy>and new ‘ﬁeéhnélogies. AF
éééhn;logiés rdﬁ L;ahsition'to sustalnabfe intensifxed system;

should build on existxng local organizations and instxtutions for

management of txees. crops, animals, water,and land.

Farming . systems researchcrs‘ have documented ;,Lhe distinct
T K P 2ol Lo . R
objectives and. conditlons or communal farmers for ' cattle

)

(Avila 1988 r-AP RU, 1983;~- Huyward 1984; ) v erop production

RIS B OO I (n r'ht“ﬂ DUSS IS g IL £ 3“(-" "L‘) L ’LU) BRI "’

(AT]P 198H ' Kearm;1983;:- Mugabe, 198475 V. 0anem,.1984) 3+ and land and .
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water management (Peters,1980; Roe and Fortmann, 1982;S11itshera,-
1983;Harris,1981; Castelli Gattinara,1984). In addition to the
differcncqa in resource base and objectives, the basis of controi
and ownership (Peters,1980; Roe and Fortmann,1982), and the coden
of group deciSion-making in ‘communal systeﬁs' contrast sharply
with large-scale commercial farm management. Issues of community
re-sourée management impinge heavily on individual beha!}our
re:management of animalﬁ, fodder, fuel and water collectioa, land
preparation aﬁd demarcation, and seasonal migration.

Hhilé the extensive grazing systems are the most widely
recognized examples of communal tenure and management, aimilar
issues arise in the management of water-harvesating, small-scale
irrigation, contouring, dry season fodder banks, tree crops, and
introduction of 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 of tenure, water rights, grazing and
collecting rights (fuel,food, fodder, fibre, dung). éxperimental

’

variables would include alternative organizational ‘models

(ténure. distribution of labor, extension methods), as well as
<conomic, biological and ecoiogical variables. This rather global
épproach need not be stretched too thin, but could best be used

to address a eingle problem with a few 'best bet' technologles aq

P

the focus ,uithln H long-torm, 1ntegrated plan.

, +
. _;,‘..,y LR . l;_l . . AR |~,-_. I

National proaucuion goails ana local. aevelopment necd to build on

v

the strengths of existlng communal area production systems and.

the social organization that guldes them. Senior research



administrators and policy makers have indicated that legislation
and other controls will be needed for foture development of
communal farm resources, such as land, water, and government
services. The challenge is to develop compatible technical and
social innovatiuns that are sustainable, and that serve a
reasonable mixture of individual, community and national
objectives. Socis]l scientists have a amajor role to play in that
process, as members of interdisciplinary research and extension

teams, and' as advisors to policy makers.

0
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