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Sorroductron

lHousehold-hiased dpproaches to tarming  systems  research
(Chumbcrs,.GBi; Coltinson, 1981 ; Hildebrand, 1981 ; Rhodes, 1981 ;
Zandstra et al. 1981)  served as the basis for system-level
methodolagy development at ICRAF (Raintree, 1983). An
inLerdisciplinury team , led by an anthropologist, adapted rapi.
appraisal and  technology design procedures to agroforestry
applications. Much of the init’al development of the method and
its further refinement were based on field experience in Kenya in
tooperation with Kenyan government institutions and non-
governmental organizations (NGQ's). Field tests have also been
conducted at several sites in Asia, Africa and Latin America
through coliaboration with national and regioral institutions.

The diagnosis  and design (D+D) methodology takes a problem-
sulving  approach with an emvhasis on  farmers’' opriorities for
fulfillment of basic nceds (ICRAF,1983). The ma jor needs
categories are: food, water, fuel, cash, shelter and infrastruc—
ture,  savings/investment, and social production. Initial rapid
appraisal and technology design focussed on the individual farm
as  the management unit and on individual heads of household as
farm managers.Agroforestry  designs  for prototype farms were
intended to serve the felt needs of the household-as-a-unit
within farm boundaries.

Recently ICRAF has devoted more attention to the division of
labor, difference in interests, ditferential access to resources,
ard distribution of benefits within households and within
communities, In the ficld tests of the DD the potential
applications and the needs for agroforestry (AF) technologies
have oftea  extended beyond and within the farming system as a
unit . The problems encountered thus far on-farm 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 diagnoosis and solution of watershed
problems (including conflicts in land and water use) soil and
wvater degradation; dev:lopment problems affecting the landless
and near-landless; and use of comnon, public, and otherwise
shared lands by farm households. On the other hand, intra-
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 farming system has been identified as
the primary focus, there is a need to identify and influence
farmivg  systems opportunities and limits that resid- (or
originate) in the next larger systems of which they are a part,
or in sub-units of the larm houschold. A brief look at the
next level in the hieraichy can indicate whether the external
constraints  on Farming svstoms are changeable, and whether the
sub=svstems and/or Lateed svstea are resilient cnough to support
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D o= 0cOnmn . Fo the Case of tarming wstem decendence  on
pportanities  within  the Laser system Cabendon labowr,  tree
facle o abudant water ) 1he suntarnabir ey of these resours os and
thevr  avarlability  to the Carm houschold must  be  considered.
The mixed management of "free® poods 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 g scale of analysis beyond the farm.  Changes in farm
technoleogy  may affect  the larger systems and then feed back
indirect  impact on the farm household in the form of changing
prices, availability or quality of basic resovvces (fuel, water,
food, shelcer, raw materials; or production inputs (agro-
chemicals, labour, equipmeat). The resclis may also be a change
in demand for farm products. Both produccion and sustainability
of  farming systms are subject to ‘"boomerang“ effects from
technology change (farm-ecosystem~farm or farm-connunity-farm),

The interdependence between household members and the farming
system is equally important, Intr s-household units may vary
according to circumstance, distinguishing between: men, women and
children; wage-carners and non-wage eurners; heads of houcs~hold
and "others"; producers and dependents. The differential demands
of existing and new technologies on thesc groups, their distinct
knowledge and skills, and the variable returns for their
respective inputs will influence the welfare of the entire family
and the farm as a whole.

Family composition affecrs both nousehold and individual
needs and pridrities for AF interventions. Women, men, and
children in the same household have different knowledge,
interests and responsibilities with respect to specific land
units and landscape features, specific plants and animals, ard
particular activities. Amopg households there are alse distinct
Lypes; a woman-hecaled 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 househeld
remain static; future developments must be considered 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). Projects geared toward specific farming

systems or agroforestry production research per se would be
concecned with 2cosystems and intra-household analyses rprimarily
in this  context. Individual - farmhousehold - ecosystem
interactions are viewed with respect to their eventual impact on
‘the farm. A more explicit emphasis on sliding-scale (intra-
household, farm, ecosystem, community, region) diagnosis and
design is appropriate for regional development and settlement
projects, and for special interest projects for  fuelwood
production, watershed protection, environmental rehabilitation or
large scale diversification of agricultural and forestry
production, ALl of these serve a broader client group than a
particular  type of farm household. Projects directed towards

./@f



et A.'Iil(]]vn (B2} e 1o D e el g ;[l-vll,'f .|l.".(- |I'lll: e

SIS IER Y FYPRIY PN Ay,

There is,  an 1o Vo Birere donlbt that we need 1o treat intra-
household, Commnity amnd  ccosystem assues 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 variable scale
D+D is emerging from observation, analysis and participation in
ficld research projects in Kenya and elsewhere.

The most direct source of ideas, questions and results have
been the continuous contact with farmers and the surrounding
community in Kathama sub-location, Machakcs 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; Rocheleau and Hoek,
1984;  Vonk, 1983). ICRAF and Wageningen University collaborated
in the initial field work and ICRAF is continuing the project (on
a limited scale) as a vehicle for testing implementation
approaches and viable scale diagnosis and design,

The  experience from both the original trials and the
variable-scale follow-up are presented in order to demonstrate
the empirical and practical basis for the methodological and
research policy conclusions which follow

This case illustrates the evolution of the methodology-in-
general (Figs. 1 and Z) and the self-correction of the project
and technology designs in response to social, economic,
biologicua. and physical performance criteria. The experience in
this cermunity 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 proiect has called our attention to the need for designs that
transcend farm boundaries, both within and without, according to
both social and ecological curiteria. More importantly, this case
has provided the stimulus and the opportunity to refine diagnoses
and to re-design technology trials to reflect within household
and community level criteria within a farming systcins project,

Initial Surveys and Farm Trials

Following a descriptive study of the local farming
Systems and a botanical inventory (Gielen, 1982; Fliervoet, 1982)
ICRAF :initiated a two year test of the D+D methodology (Vonk,
1983). The initial diagnostic exercise identified farm-level
potentials and problems that could be addressed by agroforestry
interventions (Figs. 3 & 4, Table 1). The farmers' objectives,
basic household needs, current strategies for problem-solving,
and  available resources guided the design  of promising
agrolorestry technologies (Raintree, 1983). Teun farmers agreed
to test these "best-bet" options on their farms (Vonk, 1983).






ob other favmers (o Pkl herd - and more vetal mon eaent o)
pathers ), ANV tnterventions ol thge ipe wanly Feepitree gy
closer consideration ot o P e gl s g terms  of

Avcess to dand, wator ] plont

While most ot the Jand in the study site was ad judicated over
10 years ago, exclusive use by one nousehsld 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 bec are  perceived as
conditionally available to the larger community or to sub-groups
thereof (Cantor, 1984). Many smallholders 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 off-farm sources. Access is unevenly
distributed bhetween houscholds and olso varies wvith seasonal ang
periodic  drought, the latter being an emergency and considered
just  cause for granting broader privileges than usual. Use of
such lands and terms of .go vary considerably.

Gathering rights for fuelwood are seldom compeasated. Most
commonly the practice is referred to as "borrowing", with the
understunding that "bhorrowers" take deadwood, small stickwood,
and the least desirable species, Some gathering  without
permission also occurs in the denser, more remote woodlands
(Cantor, 1884).  Many larger landholders also grant dry-zeason
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. Changes in animal management
for fodder tree protection would necessarily involve the
community-at-arge. Enrichment planting in public lands and
common-use private lands would also require group decisions and
maintenance.

While 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 als: produce pods and/or
leafl fodder, so those commercial activities impinge strongly on
actual carrying Capacity of shared lands for domestic animals and
on the production of gathered food, fibre, medicines and
fuelwood,

Group Activities/Watershed Trials

The D+D for the community and surrounding watershed was
initiated as a Separate, perallel study. It identified excessive
runoff and soil erosion as major problems (Table 2) limiting
individual farm production as well as threatening water supply
and road networks throughout the area (Rocheleau and Hoek, 1984).
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Verstocking,  apg lack ot dlternat jvey tor «ash varmngs  and
savrngs/investment also contribute g Cconomi hardship  apgy
ccalogicy) tnstabiliry throughout the Kat homa sub-locat ron (Table
)

2).

The driatnape network cierged as ghe predominant structural
Fandscape feature in neeq of stabilization; 1§, formed the basis
tor further stratification angd detailed study at  the Kathama
site, A more detailed qualitative analysis, Including informa]
inLervivws, cartographic analyses, aerial phnlogrnphir
lnterpretation and detailed ficld nbscrvulion, wias conducted g
three small catchment sub-units. The detailed landscape analysis
tdentitiod  the major  sources of exXcessive  runoff, points of
toncentration,  apd sites of sheet angd gully crosion (see Hoek,
19873 Rocheleay and Hock, 1984 tor detailed maps, discussion
i technology designs), Most residents arc avare of these
Problems and their causer, Some figve constructed cut-off drains
and check-dams in gullies 1 prevent or contain gully erosion,
i most farmers have terraced their croplands; much  of the
censtruction on apg off-farm has been carried oyt by self-help
Rroups. Guily and drainage control siructures appear on private,
public, and boundary lands, usually at or near the site of damage
LG roads, paths, homesites, or cropland, Ip spite of interest
and awarecness, the overall drainage work is ad hoc and represents
the cumulatjve (and often unanticipated) effoct of many separate
decisions apg actions by 8roups and individuals upslope on the
Private ang public lang and water resources immediate]y
dnwnslope.

The watershed level Dyp exercise indicated additional needs
for multipurpose trees as well as for better planning of the soil
and water censervation aspects, Discussions with individuals and
women's Broups  about fuelwood and  fodder availability apg
managenment revealed that smallholders rely very heavily on off-
farm fuelwood and  fodder sources and many consider fuelwood
supply a problem. The current role of gully sites as off-farm
Brazing lands and fuel wood sources for many houscholds, further
strengthened the  cause for mnjntuining these productive
functions at such sites under 4 sustainable system,

Other "leverage points" for application of AF or combined
AF/soil  and water  conservation technologies included: the
degraded hillslope grazing lands (sources of excessive runoff and
sources of fuelwood and fodder for many houscholds); the
roadsides angd boundaries (often undcr—utilized, and also points
of toncentration gng channels for runcff); soi] conservation
structures on croplands (often unstable and/or unproductive); and
home tompounds (points of concentration for runoff, convenient
for closer management/protection  of plants).  The resulting
inteprated landscape design in cross section viey (Fig. 5) shows
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lnorder to bhotte evilluist e the deasibiboy prohabie
clhliect ot the propused design, a parallel ccological aad spat il
snalysiy wvas  conducted o quantify some ol the existing

conditions and potentinl changes in a representative small
watershed on  the Kanzaly Range. Results included areas of
different  land yse and land cover categories, the total length
and  area  of  various linear landscape features and  the

relationship of various land  cover types (including linear
features) 1o rumff,  erosion and production problems and
potentials (Table 1), The analysis also extended to the
functional relationships between various structural landscape
features, land uses, land tenure and family composition.

Household surveys (Cantor, 1984) indicated a marked division
of labour, contrcl 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, furthcoming) two major criteria differentiated the house-
holds with respect to needs, priorities, and available resources
for AF technology development: size and quality of landholdings
(eg. land value and productive potential) and family composition
(male vs. female~-headed, male vs.female-managed, and nr.aber of
resident tamily members of working age) .

The land size and quality was closely related to the division
between "borrowers" and "lenders" of fuelwood and grazing land,
There 1is 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 prol'uction on
their limited smallholdings. and the latter tending toward
coaversion of lands currently used by borrowers into crop produc-
tion or private fodder-and-woodlots (all semi-commercial enter-
prises),

Cutting across this land-based division of interests are three
types of households with labor-based differences. Within this
watershed 33% of the households are headed by women, 47% are
headed by men, and another 20Z are managed by women.In 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 house-
hold. 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 (eg. new cropping systems or land
uses).These types of households would usually be designated "male-
headed”, but have very distinct needs, constraints, and resources
compared to households with resident male heads, With few excep-
tions , woman-headed and woman-managed households have less labor
available than those headed by men,have different priorities for
allocation of labor (subsistence vs commercial; domestic vs whole-
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Sl tholder  households  headed o manaped by very oyoung or
very  old women present hoth a challenge and a special opportunity
to AF researeh and extension in this ares. These women are extre-
mely  limited by labor (often only thueir 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 off-farm) on
croplands,home  compounds, small lots, and boundaries. The addi-
Lional real labor fur establishment and management  (including
fodder lopping) would be more than compensated by the accommoda-
tion  of their mobility and time constraints for off-farm
activities,

These household types are more than academic calegories; they
imply distinct sets or technology designs and landscape niches at
the farm level, and set the context for reconciliation of conflic-
ting interests at the community level in watershed scale designs,
land use plans and project organization. While men-headed large-
holder households want timber, cash crop trees, and living fences
Lo better protect their croplands and grazinglands, the small-
holder  women-headed iiouscholds 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 may well lead
the way in grazing land improvement, sylvo-pastoral technologies,
and development of commercial tree crops, while 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 tecanologies
at  the watershed and community scales. Recognizing that the
conflicts may not always be easily resolved, and 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 context
of landscape design.

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 feasibility, and distribution of costs
and benefits, given the existing conditions and practices in
Kathama. These questions were left to the second cycle of D+D,
on-site trials with self-help groups and selected households (to
comilement the continuation of the second cycle on the original 10
farm trials).

The team initiated a small pilot project within the Kalama
catchment to further explore the research methods, technologies
and organizational activites necessary to implement the landscape
design within the D+D context. The exercise also provided a
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Practaeal  vonte g St b best aand eva it e o e method .
desinm and e tompoient bechinatop e 1y applic it yon oy sy Lo
CHVITonment s in f e Mactuakos Dy oy Cranges amd Wil badopes, Yo,
). The spedcitn chovcrree e gy, POt project wepes oo
develup  AF med . Sttt foy tmpbementat jon, monitoring  and
evaluat ion of Larger- than-—tarm s Rroup projects; 2. to bujld
rapport  with the krroups and assess  their organizational nd
technical capabilities and potential; and 73, ro modify AF designg
and implementation plans 1o it o,

The  implementation consisted of weekly work sessions  with
five self-help groups at  (wo sttes  chosen by the team and the
Rroups respectively, ap analysis of the time and labor required
to  implement the original design revealed a vast discrepancy
between group capabilitices within the public works context, and
the demands of the overall plan, How-ever, the entire emphasis
o public works was repudiated by  the qualitative information
I'tom observation of , and participation in, group work sessions.

The proups were found to be small associations of individual
households (20-50) enpaged in exchange/rotation of services and
pooling  of  resources for the benefit of individual members and
their households,  Whle the  results of the housechold survey
confirmed the importance of group labor for individual management ,
they also revesled a defacto exclusion of some types of house-
holds 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 motility (due to sole responsibility for
child care and domestic work,or due to i1l 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 eicher objectives or in composition. As in other AF
studies (Dove,1983) the difference between communal groups and
associations of independent households proved critical to project
and technology design.

The groups requested changes in the  work schedule,
organization and choice of sites, because too much time was being
spent on the property of non-members. Even on members' farms the
Aroups cannot spend several consecutive sessions at the same site,
but  must maintain some semblance of rotation. While they might
undertake gully repair at any site that impinges on 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
intcr-group rivalries (Mwendandu, 1983).

During the course of the group work the participants re-
quested  seedlings for their own farms and tegociated group 501l
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Farw planting  resulus showed that while most people planted 4l
ot the trees they were 1ssued,  they reserved the cropland sites
and  special care tor ot and todder trees. Timber and shade
trees  planted on the home compound also received special care in

S0Me cases,

Trees planted at sop1 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, 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 proups did foster improved prowth of the
watural  vegetation (especially grasses and small Acacia tortilis
trees).  The property owners also managed to protect some nf the
planted grasses and seedlings  located close Lo the home. At the
other  site the owner took full responsibility for planting and
protection and converted o smal) plot just adjacent to the group
site into an  individua] tarm trial of AF for fodder and wood
production and rehabilitarion of a gullied grazing land.

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 Broup activities shifted to plant
pPropagation four members' farms, two more self-help groups asked
to  join the project. While some groups continued to ask for
advice on placement and construction of soil conservation works,
they pave priority to nursery construction and plant propagation
activities (fruit 1rees and a mixture of fodder, fuelwood and
timber trees)., Some groups also recruited new members interested
specifically in secalings and grasses for their farms, including
one farm trial participant who e¢xpanded his fodder lot.

Integration of Groy and Farm Trials
£ p

Although it was not originally planned, the farn trials and
group activities became closely linked as a result of action:. and
decisions taken by the individual farmers and the groups
themselves, They established complemeatary domains of group-based
and  household-based AF activities (tree propagation and planting
is a4 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 develapment,  rest ing and dissemination
ol AF technologies in the area,



Farm  trials vombined with proup ctivities had  soverad
advantapes, Iyt allowed  the farme s Ceaspectat v wonren) Lo speiak
more freely as part of Majorty, when dealing with rescearchers
or with their own famidies, 1t also stimulated new  ideas and
sharing of new technologies sugpested by group members,

The IMrsery activities served to train individual tarmers iy
the full c¢ycle of plant propagation, and at  the same time
provided o 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 ga
neighbor's  farm, People  were better able to choose species
(indigenous  and exotic) and to  consider alternative planting
arranpgements and management techniques, once they could see what
the  new  trees  and shrubs  Jooked tike, and how these and
indigenous  trees performed in new niches on-farm. The group
members  also  contribut ed to the farm trials by their honest
appraisal  and constructive criticism of the trials; they often
helped  to elicit supgested modifications from the more timid or
biased individual farmers,

Out of this consultation and Lesting came a Suggested change
of emphasis from alley cropping for mulch to alley 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 biomass from fencerows and
dispersed trees in grazing land (a few are still interested in
widely spaced hedgerows for mulch). The groups and project team
also began a search for indigenous wild fruits ard exotic drought-
resistant  marketable frujt compatible with fnod cropping systems
and/or  live fences (on inside of living fences or on internal
bouudaries). Both groups also initiated g search for tree-based
pesticides available in the area, with the help ¢f KENGO foresvers
and local herbalists. The relationship of these and other research
lines to the original D + D are outlined in Table 9. Aside from
these specific prescriptions for research, several general
conclusions can be drawn from this experience.
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(Source: Raintree, 1983; ICRAF, 1983)
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FIG. 2 DIAGNOSIS AND DESIGN (D&D) PROCESS
(Source: Raintree, 1983; ICRAF, 1983)

P&D Is an iterative process which continues throughout
the life of a project as part of its internal glidance
system.  Note feedback Finkages.,
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SUFFLY WOBUMS
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[

PUEL - Ourceal and brick-
burming trees scarce chrough-
ot sub-locat{on; nigh
operditure of time srd
ladbor to procure fLre~‘-ou1:
wneven discribution of
qualicy, Quntity b- jarg
facets, fam size.

INFRASTRICTLEE - Orairage
roxds {nadequate o service
sub—lor_:atlm; lack of {n-
tegration’ wighin each

nelwork and betucen nee-
nrks
RAN FATERIALS - Corercial

charccal arct bric'u-mrn..'r-.g Cree
sources cepleted throunhout sub-
locacion; shortage of con-
strction poles - purchased

from ozher lacar{ons .

CASH - Felfarce on charccal as
<ash crop by poor s—ai{-mldtrs;
almost ro o flf epleymene ;
marketirg disxivantage relutive
{0 neardy touny; retutiance
incom: from adienzee reon sporascic.

NG L Lry scason

Tlee izl .
2f TS, sate 4 ioss of
catele: lard prices pravibicive
© nrtags wf el nlegs

wslope reduces tnfl
grourchater recharge;
Julation pligue
>4

tritlon and
floads arg

deterioration by 5Llu:lm_ﬂoadlrg
lovered wacer table.

d ver-bad wells,

to locace ruseries,
gardens at parwanenc wstertoles on
Camding weter-harvesc-
nT-rlmn:l using avallable
materials, sof coservation groups; use
MPT's ard grasses to protect {mpourdirents.

veg.

1osing keeps
Degradation of
compaction) (g

frees at shrub size;
source sress (sof]
prevencting regene-

Overgrazing hilslope woodlands
and small plogs dowrslope by a1
hauseholds on slope.

ration of favored specles,

Premote zoruttion of fuelwood production on
wpper slope, trade for food; coovert
selected iiifes o ravine woodlots (fodder
lecs 1 concrolled access). Irerease fuel-
o production {n bortiary lards of fnrely
sub-divided lerdscape.

» Crossings
threarenad by gully €rosion, s(l-
tation  {nd{ividual {plecemeal)
cecisions to rd(fy dratneg
paths.

Frequent movement of cattle
pslope causes severs gulifes
in m{dslope wcodlands; flagh
flocds remove even Crees in
Sullles; (e of sledges for
vater carts erodes roads,
disnupes dralrage.

Divert drairage from selected Adrafnage
chamels to croplands ard/or fodder lots.
Use vegetation {MPT's, grasses)
ard scab{lize PerTanent dralnage ard road
network, uvhile producing poles, fucl,

Degradaiion of source areas {n

Lack of training ard (nfrasen,-
over-grazed over-harvesced wood -

Cture (physical and organfza-

largs (g preventirg ragereration of tloral} o nronagace des{red
le wocd species; degradacion species wvithin ¢l sub-lecarion.
1l harper future effores to

fe-cstablish favoyred species.

Lard carror Jccomodate new: full-
slzed holdings of young famil{es
food crops given priority; :
premated cash crops high risk

for zore {cocton), market for
other cash crops unrel{able,

and rising urtyn anrmloymcnz;
sCock belng depleted ' |n
a3 Pzent source éreas - entera
prise rot sustatradle as is,

Cegracation arg subd{vision of
Srazinglany; wicespread conver.
sion of 8razing areas to croplu
preclude matntenance of herd

<lzc wrder curren: practice.

ilest dry scason fodder trecs {pod
“rees have been Rarvested for
charceoal ; anjmalg 2lloved o
range freely ouring long dry
SCAREY [,y teaersion Lo Crops.

Plant polewood Erees on {nterral farm paths
ard slorg roeds.

Integrate charcoal ard brick-bum.{rg Crees
{nto ravine woodlots, fercerows Devel
nursecies, zeed collection with self~

help gTOups .,

Integrate fruic feitrus, guava) ond nut
(lr-cadunu, Cashev) trees {rto tertaced
cropland, with concurTent ergantzat{on
£

of market crarmmeis already usec by a
Incegcace ralnlng {nea
8TOwp trials, nuTsery work,

\‘>‘~\\\_ — ___\\\\\\

Use MPT's ¢ sub-divide larger grazirg
lards for rotation.

Use N-fixirg species planted n strips or
mlerocatchments to reclaln degraded

Erazleg areas; Planc pole trees for cash
o fam ang slong roods, with tree righes
waured lgmn.lndh-(d.nl. threnseh chinfy
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¢ Caussl {nfluance

4~ - —Ioterveation

Potential lnterventions
1. loproved infilecation, reduced runol(

Totential Mulch Trecs

Rofietag Inscceorepellent
Levasena lewsooephala Adhatoda wis{ea 2. Wcod coatrol vich roduced labour
3. Reduced splash and ruro(f eroston
riroea sebretia Aradirichea indica &. Incrcaced nsgentc eatter
Suetania bispinosa Derrta {ndioa 5. N-fixazfoo and ouctelent puop scelon of

decp penctrating roocs
6. Use of tnreci-repellent w=ilch specliea,

FlG. 4 | DIAGNOSTS AND DESIGN - CAUSAL DIAGRAM

The partial causal diagramdenicts causes of food problems
In the mixed Farming system of Kathama, with suggested
tcchnnlo;;u';ll Iterventions., (Source: Raintree, 1983).



INTEGRATED AGRUFORESTRY  SOLUTTONS

THE LANDSCAL

'

NESTED IN

on the farm

Tree, shrub and grass combinations

on boundaries, in gullies and along roads

Landscape Niche Affected:

Gully and Croplard Home com- Internal | Cropland Road
grazing lards pound boundary
_ zone
erosion control in| |grass urd trees grass for: hxdgerow trees
gully and grazing| (fruit trees around the | ervsion system:trees |along the
land for: | |on the home and control, | are planted |road or
Improvement of benches of | boma productiony in rows path for:
the drainage the terraceg (corral) of fodder | betweer: the |shade and
condition by for: for: crops to: decoratior
~checkdams and -erosion fodder -pzovide mulc \,improv-
natural vegeta- control production, fodder and ment of
tion ~improvemeny shade, wood drainage
~ control of of fruit, | shelter ~control corditio
grazing ang &ifodder, wood and erosion,
improvement of #land grass decoration improve dra-
#rass, fodder Ylproduction inage con-
and fuelwod . dition
product ion 15
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