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GUIDELINES & METHODOLOGIES FOR aecwecoma&w & POLICY ANALYSIS:
*SITE CHARACTERIZATION® IN THE "$ & B* PROJECT
kﬁ”‘

D> Paomco {CIAT), L

5. {_ DRAFT OUTLINE.v
LA Thrupp (WRI), and 8 Vostl {(IFPR) - Decomber 1992

This document outlines guidelines, methodoiogies, and date needs regarding “site
characterization” for socloeconomic and policy dimensions of the Global *Alternatives to Siash
and Burn® project,

L._Project Goals and Oblectives:

In establishing research methods and colleciing data for the "Alternatives to Slash and

Burn® project, it Is important to work towards the fulfilling of the overali goals which are:
¢ 1o reduce the rate of tropical deforestation
» to improve the well-being of resource-poor farmers,

The oblectives of the soclal sclence rasaarch componant (as Identified in the proposal)
shouki riso be taken into consideration:

o Assess and prepere dlagnosis of the socloeconomic and cultural factors and the policy
snvironment leading to siash and bum egriculture;

& Design and evaluate policy alternatives to sliminate or reduce § & B deforestation, promote
gustainable agrculture and protect the environrment:

¢ Develop methodologles and tools for policy [and socioaconomic] evaluation to faciitate
decision-making processes for Implementation of policy alternatives;

* ldentlly and adapt successiul policy experiances from other countries and locations;

® Assess policy declsion-making processes and identily critical intervention points an means
to promote implementation of policy alternatives.
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piinerity: The research should entall interdiscipinary teams of people in each site.
For the polity/saciveconomic research, a preferable mix would include an economist, soclologist
or anthropologist, an agricultural/resource policy expert, and a demographer o nutritionist; and
these people should also work directly with the biophysical team. There should be a balance
between natural and soclal sclentisis.

. g Data: The research team should avold duplication of previous research
md ta !aka advanlaga of existing data. They should acqulre existing documents and data that
has slready been collected In this fleld, Such Information should be fully reviewed befoié Strting
the date collection, and research budgsts should altow for throough investigation of existing data.
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articipatory Aporoacly: Participation and dialogue with farmers should be maintained at all
mgu dtha raseateh and development process - le, before, during, and following the project.
This kind of participation can help to onsure success and adoption of changes, and will help
facilitate effective foliow up and exscution of Interventions. Specific methods and adaptations
of participatory rural appraisal and agroecosystems analysis should be used. Specific guldeiines
for & participatory approach include the following:

1. Bofore undertaking any field research, group meetings should be held with the local
communiy, tarmers, and government agricultural agency (eg. extensionists), and poficy
makers. The research objectives should be discussed generally, and the loce! people
should be encouraged o provide suggestions and ideas, and priorities. The “external*
team should emphasize the importance of involvement of local people, and establish the
basis for a participatory approach.

2, Partnerships with local groups should be formed; these people can help in the data
collection and project activities, The local peopls Involved can be selectod by the
communities, and they should represent diverse Interests. Local pecple should be
provided training onresasrch methods, and remuneration for their work, if possibla.

4, Contacls or links are neaded with key governmentt institutions and NGOs that oversee
education, agriculture, and resource mangemaent, to galn their collaborative support, and
to assist In the Identification of gaps, constraints, and needs. Extension agenis and
soclal workers may bo particularly helptul ag sources of information and potential help.

8. Participatory research mathods, particularly PRA or adaptations of PRA, should be used
for analysis and identification of needs and priority actions. A diversity of community
mombars, including marginalized groups, shouid be involved In the exercises.

(See Attachments A and B, and supplementary papers on panlicipatory methods).

smework: Participatory methods or appraisal should be supplomented
wlth M msyt (using quastionnaires) and economic analysis of production data using
modefing technlques. A comprehensive analytical framework/model may be used to articulate
and test for the patential for technologicsl, policy, and Institutional changes. (See Attachment
C) The tframewoark can serve as a tool for identifying sample selection critera, to ensure variation
in key variables over ime and geographic areas. It also can be used for eveniually testing
hypotheses regarding the alteration of resource practices. These models should b site-specific,
to accurately represent the biophysical and socloeconomic ¢conditios of the study sites.

Syat Jnderstanding. The research should be planned and carried out with a *systemic®
9!‘ mmm Wo&m as opposed 1o a reductionist or commodity focus, Methods and ideas
from *Diagnosis and Design® (D & D from ICRAF) and "Farming Systems” literature Is relevant and
should be Incorporated,



It Central Queations

The reaearch methads, site seloction, and data collection should revoive around testing

hypotheses which are central to fulfilling the main objectives, The gathering of extraneous
Information should be avcided, In order to maintain a focus on the overall project purposes.
The following key quéstions should drive the research efforts, and will help to maintain a focus.

1.

2

10.

Who are the maln agents (subgroups) responsible for deforestation in *new”
land, and who is Involved In settlement using siash & burn agriculture? What
ars the purposes and rates of the deforestation (by differsnt groups)?

What are ths main factors or circumstances - including economic, political,
institutional, and/or blophysical factors — driving peoples to migrate, deforest,
and use forest and land resources In the predominant ways?

Is deforestation ls driven by other actors besides resource poor settiers,

Including, for exampls, forestry industry and well capitalized large enterpriase

(ranchers, p/lantaﬁoga)? o '
7B /AEE Pl P »

What are the/impacts and characteristics of slash & burn agriculture on

resources and on soclal welfare & nutrition In various agroecosystems?

Does siash and burn agriculture offer foreat margin sottiors the best short
term returns in comparison to avallable aiternatives?

What are the roles of women and children in resource use declsion-making
and agrictftural and extractive activities in this area?

What markets for agriculturel and extractive products are accessible to pecple
In this arsa, and what la the extent and nature of the markets? What are

policies and other factors that determine the market characteristica? How do
market {actos affect farmer adoption of technologles?

To what extent do forest margin rescurces offer resources and sconomic
opportunities to settlers? Do the forests themselves heve soclal vaiue?

What are the main constraints to productivity that farmers face? Do they have
strategios and resources to deal with some of the major problems they face?

Have some technical options or projects for more sustainable land use
aystems in forest margins been developed by formal research entities, and/or
by Innovative farmers? What are they and to what extent have farmers



participated In the projects and/or adopted the technologies?

- 11, What factors affect farmers’ adoption of land-use/technology optiona? What
changes ere desired to enable adoption of more effective alternatives?

12, WNaT Inswmutionsl and poilcy changes are nesdasd to taclitate adoption of
sustainable land prectices?

M. Rate Neede;.
Answering these main questions requires collaction of data on multiple variables at each level:'
a.Localfarm lovel dala neods —

Demographic data (where from, reason for migrating/settiingin new area)
Farm production data (Inputs, outputs, crops, ylelds)
Land tonure and titling (farm size, stc)
Nutriiion, health stetus, and dist
Houssholdfamily size and charatoristics & dependents
Labor and divigion of labor (between women and men)
Homcheid income and Off farm income sources
Perceptions of risk and of productivity changes
Fumet prefoerences and needs (technolegy, economic, and/or social)
Perceptions of crop diversity and reasons for diversity
Education level and services
Local infrastructure
Values of rescurce degradation and of conservation practices
indigenous knowledge of resources snd agroecology (men and women)
Marketing channels and constraints
Local level Institutions and services
informat organizations (NGOs) and farmer groups & their roles

Land ownership structure and tenure systoms and laws
Regional/national infrastructure

Marketing channels and policiss

Government pricing policles affecting land

7 When possible, data should b gathered on historiceljpast trends, as well as present circumstances
alfecting land use and siash and burn egriculture. It also should be realized that there is considersbie
Quaifeg in these differeni lovels.,



AN bt et s B bt e Sem

1

Regicnal & national iand-use and agricultural policles

Forest Policies

Roles of institutions that regulate/affect use of land & resources
Demographic trends. Migration, population growth, and Impacts
Rols of agricultural extension and training

Educational services and policies

Technology policies

Roles of regional agricultural research institutions

I\gh 1 LI 1B e 1. ROOH"
Structural Adjustment policles that affact local land use
Environmental programs
Donor policies and projects, and their impacis In the area

Energy policles and prices that affect land use
internationsl markets for agricultural & forest resource products in the area

in some cases, the desired data will not be avallable. The spacific cholce of data needs
and the most Important methods will depend on the local agroacological and soclal conditions.
Adaptations to those local circumstances will be nocessary. These mathods and data
needs/gaps should be discussed with the locel researchers and team members in all cases.

Y. Summary of Methods
The main methods to be used in the soclal sclence research will include:
4. pasticipatory methods for rural appralsal
b. surveys: structured and seml-structured Interviews, using a systems approach
€, economic analysis
- partial budgetting & production enalysis (input-output)
- natural resource accounting
- market analysis
d. nutrition and demographic analysis
. policy analysls {of several policy issues, as noted abova)
. Interinstitutionsl workshope and policy dialogues.
if experiise on these methods does not exist, training would ba recommended for teem members.

VI, Attachmenta:

A & B: information on Participetory methods
C:  Economic analtical framewark
Supplementary articles (From Fujisaka, and Chambers et al)



Amnmm.a. Excerpis from draft paper by A. Cornwall, |. Gullt, and A. Wafbm;m,
Acknewhdgho Process: chmnges for Agrlcumml Rmureh md Emnﬁon

‘Participatory’ methodologies: an explorion af interest

[ Over the past decade or 50 there has been an explosion of interest in so-called ‘participatory® research
sod axtension methodiogies, This has resulted in a plethora of acronyms, often jealously *owned' by
f‘» their respective protagonists. Amongst the rhetorie, taken on by everyone from the smallest NGO to
the World Bank, mmuummmhmmmmﬁmwm»m
mmmmmwmwmm P

e © There are of course many overlaps; mWMmon
mmdmummmy(q AEA, RRA), others focus on communicy smpowerment (eg.
DELTA, GRAAP, PAR, TFD), yet others concentrate on facilitating on-ferm work (eg. FPR, PSR),
whils others attsmpt &0 bntegrate a rangs of elements (eg. FTD).

Diffecent people have different ideas of what ‘panticipation’ implies (Box 2). The banner of
‘participstion’ hahmawan-mmming that » mors disaggregsted analysis of methodological

i mmmwimmzamwu kst 4S5 | «FSR,FPR, :
L exploring the strenghts, weaknesses and overtaps. Each approach has evoived in
diffecent ways In differont places, each has obvious strengths and recognised weaknesses and sach has
diffecent approaches to farmer participation, ranging from the contractual to the collegiste, The

challonge for the future Is 1o capitalise on this wide array of methodological experimentation, ideatity
$2ps snd move forward.




Furming Systems Research and Exiension

Pmsmmm&mwnmwﬁmamwmmm
of wschnology model. It is based on pockiv‘maadmmmmpﬂoum&amof
mmmmm,mmwmummmmqw
axpert rechnologist® or managment consultant {or extension agent). These ore researched syseems with
scientists bavestigaring on behalf of or even on their former ‘cliens’® (Bawden 1992).

The principal for & new approach was that constraints at the farm level iimited the adoption
of technology coming from outside the sysem. Advocates of the FSR/E approach, priscipally
mmmmmmuﬂym.mdmmmumwupam
Ww&m,mmwwwc{mwy.mw

focus of applied agricultural research was shifted from the stations to the farm (Gilbert e al, 1980;
Shaner &t oI, 1982; Collinson, 1981). :

wm«mnmmmm.mmMmmmm
WWMWFSRIEuMm:

® an integrated effort by researchers, extensionists and farmers to deign, test and modify
wmmmmuwmwwmm

& ap holistic approach that attempts 10 consider sl important interactions that sffect the
performance of the farm systems;

® an isterdisciplinary perspective to problem amalysls, technology design, trial
implomentation and evalustion (Patancthal, 1984 In Craig, 1948). ,

In practice, FSR/E activities stretch from basic (Jaborstory) ressarch, to research station trials, on-
farm trials, multi-location trials, extension programmes snd production programmes. Most work is
dona through on-farm and multi-location trials, for teating under on-farm conditions and learning
shout fyrmers” problems and constraints, which are thes communicated t0 experiment stations. It thus
conforms 10 the linear model of conventional research, although in some applications initial dlagnosis
_procesds without specific reference to innovations which the researchers wish to introduce or test,

FSR/E’s strangths are most obvious in 2 historical parspective. It signified & marked move away from
& crop-only fixation (slthough this remains a favourite focus of activities) and & negation of ‘the
farmer” towards an appreciation of the complexity of agricultural systems and decision-making. It

remained, however, largely insensitive to farmers’ knowledge (Lightfoot and Barker 1988) and the
flow of knowledge remsined in the researcher-back-to-ressarcher mode (Gibbon, 1990). )



On-farm trial work, awsy from the station

Beonomic malyses (eg partial budgeting)

Parmer Participatory Ressarch E%u.gagsggﬂaﬁo
the on-farm research process and to move beyond the ‘contractual’ o¢ ‘consultative’ approach to

participation found in most FSR programes.

A growing recognition of what became termed ‘indigenous technical knowledge' (FTK) led 0 & focus '

3&.§R§§=§ ﬁﬁE§F§§8§§!
‘collaborative’ and ‘collegiate’ E§§§§§Q§ 1980; Richards,

oﬁéhg ﬁgggoﬁg 1989; Reingjes ot al, 199]; Haverkort
ot al, 1991; Hismstra et al, 1992).

Johnson's Gduiauﬁvaﬁgaaga important shift in perception, Johnson drew
stiention 10 the divenity of individual furmtens’ ﬂﬁiﬁaﬂgggsg
systexaatic, low-risk experimentation characterised resoutce-poor farming systems, He argued that the

introduction of technologies necded 10 be sccompenied by the maintenance of diveesity, rather than ,

the kinds of prescriptive regulations extension systems tended t0 provide, and that testing under focal
%%3%%33!5%%;%3 As
Chambers (1987) Ister noted, research station notions of uniformity are Inimical © these dimonsions.

Changes were needed o bring farmers into the research process.
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There is now an extensive Hterature on farmers’ experimentation (cf. Amanor 1989). A brisf review
of the lhersture ravaais the significance of findings for new spproaches to agricultural research and

® Farmues contiuously conduct thele own trisls sod adapt technologies to their own
particular circumstances (eg. Ghildyal, 1987; Maurys and Bottrall, 1987; Box, 1987, 1999;
Bunch, 1990; Millaz, 1992).

® There are significant differonces batween the process of farmens’ and research stxtion
experiments (og. Ashby et al 1987, Sumberg and Okali, 1988, Richards, 1989; Gubbels,
1992; Salm, 1992).

® Thers ate key differences botween farmers’ and rescarchors’ criteeis for assessnent (eg.
Rhoades and Booth, 1982; Maurys o al 1988; nmmwm zm,mw
Pariwp, 1992).

iﬁm’mwmdm;smmmmdmwm
(Conway, 1989; Lightfoot ot al, 1991; Guijt and Presty, 1992; Chambers, 1992},

® Tachnologies are partially adopted and are locally adapted (og. Basant 1988; McCorckis
1988; Winarto, 1992). .

® The strategies of farmer experimentation are dynamic and adaptive strategies. lamny |
cases farmer strategies are quicker and more able 0 accommodats changing clrcumstances -
and diversity thas those of reacarch scientists (Abedin and Haque 1987; Hossaln ot al, 1987),

How can the ongolng process of farmer mxpetimentation be effectively linked with sclentific
sxperimentation? There are a number of conflicting ideas on bow this could or should proceed.

e

Rapid and Participatory Rurel Appraisal

demmmeomw to development research, ‘rural development
woutism’ and ‘survey slavery’ (Chambers 1983) led to the emergence of Rapid Rural Appraisal (RRA)
hmmxmans, 1978, 1979, Carruthers and Chambers, 1981). RRA stresaed cost-effective
mmmm accuracy, relovance and timeliness of information. The key principles
of this approach wers an empbasis on comilstive isarning, on flexibilicy, on looking at things from
8 member of different perspectives through the applicstion of differest methods, on mwld-
disciplinarity, on the use of local categories and classifications, om sxplocing the sxtremes rather than
the norms and on & process of action and refiection isading t0 the refinemant of Initist

through sequential review of findings throughout the ressarch process, Initially, RRAs woded 1o be
both one-off and extractive. Outsiders controlied, analysed aad acted on the informnation. Fears
wmmmmmmmwmmmm
datrimental long-term consequences.

mmnmmmﬁzmmmam«wuy Byth!n
tmmmwmhmﬁmhmmmmh
agroscosystems analysis (Gympmatitasici ¢ al, 1 Conway, 1985, applied anthropology
(Brokacsha et al, 1980, Rhoades, 1982, 1990) and FSR/FPR (Ashbdy, 1990). A mew label,
Participatory Rural Appeaisal (PRA) was coined aud the focus shifted from the rapid collection of data
o facilitazing a more penuine participation from Jocal people is information gathering (Mascarenhat
o &, 1991, Theis and Grady, 1991; HED, 1988-1992). This required more than inncvative methods.
Aceoxdingly, the role of the outsider waderwent 5 sevies of changes. A cenival facst of this was &

1



streas on bebaviour and attimudes. The role of cutsiders in the rassarch process was reconcoived 23
ome of facilitator and catalyst rather than as director and analyst. PRA practitiooers aki ia principle
® devolve the production of knowledge, its anslysis and the generation of povential solutions onto
thoss whosa livelihoods formed the subject for research. As x result, 1ocal peopls a7 2o longer seen

gm beneft , but as parmers in & process of research and development set into motios

The methods of RRA, and Istely of PRA, emerged in the 1920s, and sow comprise a rich manu of
visualisstion, interviewing and grovp work methods (Box 3) that have provan valuable for
fonovation and the complexities of social processes and structures. PRA approaches, combining
ressnrch and practice also offer opportunities for mobilising local panpls for joint action (Mascarsahes
ot ol, 1991; Devavaram, 1991).
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on & page. Diagramming sasbles control overihe crestion and analysis of-the-maps; models of
diagrams o bs shared, providing a sourca of information which can be Jlscussed, modified and
axtended. Local categories, criteria and symbols are used in the diagramming sechniques, which range
from mapping and modelling, 10 comparative analyses of Jocal parceptions of seasonal and hisworical
trends and to diagrammatic representations of bousebold and livellhood systems, Rather than
sawering questions which are directed by the values of the researchar, Mmmw
wmyuﬁmwmm&mm

Table 3. Comparing the verbal and visual,

mmmuummmwmnw“amm«mm
In decisioo-making. They are particuiarly valusble In the generstion of locally sppropriste,
differcotisted criteria for selecting Mmmmmww una.my
ﬁmuiavim;wweformimmmumm
bave as regards varietal choice. Methodsmchucmpbiomh,mwm diam
(FARM-Africa 1991) and, more recently, systoms diagramming (Giiljt and Pretty 1992) have added
© a repertoite of methods which can be effectively wsed in facilitating am lterchangs between
testarch scientists and farmecs.

w:mw&omyém%e{mww;Wd

preconceptions about rural people’s knowledge, PRA has the poteetisl o Instigate
mmamgamwuwmm@

TR



Howsver, PRA, as other spproaches, has 3 nurober of weaknesses. Thess include:

® The political and social context of the use of methods is often underplsyed. Désphts the
populist ideals, PRA can still be used in the process of interventionist developmeot, rather
than local seif-development. ~ :

-mmofﬁnmoc&mmm&.mmmammd
dislogus, interpretation and analysis ars ofiee insufficieatly problematised.

m Soclal complexities and processes may be missed in the processes of information collection
and snalysis, which bas historically emphasised agroecological issues.

& Thers is a teadency t0 assume tha farmers sre only too willing to participats in research
a0 adalysis as a thing-in-itself. Thun&u;mdproﬂmhmafﬂwupm

which may be produced.

-m“mmmuuﬁm;nm- mmmmmowm
without thess methods are not escugh.

lWMmpﬁkoﬂwmng.PMMdhmMaaMm but as setting

a process [n motion in which incremental learning is part of a longerterm commitment,

| 3. Agricultural Methodologies: Contemporary Challenges

The shift away from specialisms and towards a more holistic or generalist approach hus been
provoked a3 souch by practical contingencies as by changes In theoretical approaches. The ‘oid”
spproaches bave been shown not only o be cumbersoms and expensive, bat also oftes quits
iosffactive in terms of bringlng about positive change. Increasingly both natural and social scieotists
ars working with Jocal people and stasting to learn froms them.
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(VRMF)—for he commusity to adopt sad implement. Derived and , Chapter HI

menaged by those who toost beaeft through their inplesnentaion, VRMPy -
offer a practical mesns for Eacilitating coromunity seif-help imidistives. Getting Started
E%%E specisliss and rund Jeaders ©
work move closely iogeter and (0 understand better their problems, neods, A typical FRA bas eigtt cloaly defined stope:
and opportanities, {Jging the theme of nazural resource IDRGAgEIRCOE %0 1. Stsc selection and clegeance fom Sministrutive officials:
integrute development pectors, PRA, facilitases uiti-socsorsl (for cxample, .. wd foal
.ﬂaﬁs!ﬁ%ﬁw%#ﬁ 2. Preluminary sitc vigit;
sociology, esgineering, biology), mudti-instistioosl (govemment, 3. Datx collection: (s) Spatial, () Tiom-Relssed; () Social; sod
NGO, umiversicy, donor) collshoration. : ) (@) Technical;
?w&%iﬁﬁnu%‘%gaﬂi 4. Daia syntbeais ad analysis;
developroent needs defiond by commumity groups and, oa the other, the u.gg%ﬁléﬁﬁﬂgaaﬂﬁ
resoucces and wchnical skills of government, donor sﬂgﬁ. and thea;
won-govemmeots] orpanisations (MGOs). In 20 doing, #t incgmtes
tiional skills gnd 1 wechoical knowledge in the devel ﬂﬂgggéggu@g s Village
process. $
1. Adoption st iegleencatation of the Plas
: 8. Follow ug, evalustion, and disserination of findings.
Site Selection
Site scloction can be wocomplished in two ways. Hither 8 government
cxwension officer or other Geld worker identifies a village seoding
development assistance ocganised comumity roquests sssistance.
fow exampies inclade:
* 2 comEnuni %%% deforenntion my

Froun & Jooor (F FOVeTImEnE agency; of




Under ideal circumutsaces, PRA would be insitutionatived sl

organised a¢ & single and fully imegrated spyroech 0 rural developmens.
Howewer,

the preseaz sysic sraomg dovelopment sssistance agencisy,
donors, snd governmeni is not seructored in sovh holistic fashion, Thos,
for admininrative and fonding puposes, PRA it carried out through
individuals functioning in conveotioonl secuwml positions. To assure
mexigus integration ve the ground, it is reommenended that the PRA s
aad village loadexs orgucise & Vitlsgs Coonfioatisg Coxmmines o
Soblocation Nanural Resources Corniosee. Such ovamittees can help
inraduce the PRA exercise o e conzmmnity and belp the PRA team
ideatify imponant focak leaders and ingtitutions for inservicwing and
orpanise group discussions to gaeher and saslyse nformation.

Prefiminary Visits to the Site

Thve stepe nre involved in assearing a poteatial sie.

preliminary site visit by the PRA seam is the first niep. The team

: 5%?%:8-%%&8:8%3“,: 2y,

including clders, the Sublocation Development Commitee, leaders of

gﬁ%%%ﬁ.ﬁﬂwgga%n“ % 10




bulstering seif-sufficiency and warshalling exirmal axsistencs §s eamential
0 soond developrment.
50 examios past successes carefolly in onder to understand te 2oor crises
underlying these peclormacces. The PRA twam should begin collecting
informetion on complexd or oa-going developawos activities dust have
worked effectively in e Comeuunity or in newby villapes, a5 well as
peoposals submitted by the villags 0 external instincions for support.
Examples of some of these exinting activitics include projects that bave
improved water supplies, agricultosl activities, soll consereation,
refovestating, school expansion, road and transport develogaxnt, nooome
Procotion, snd health cam,
2. Community Review

Afwer this initial mwedng, coasunity leaders and members thoukd
meet in privaee o consider the PRA exczcise, They may meed a peviad for
full and open dimamion aoxmy themsetvet 0 review their understnding
of PRA and canfinm intoreet o procoediog with the prograrmme. '
3. Planning Meeting

I the PRA process is accepied, the PRA team, community leaders, and -
Vilinge Coonlioating Coosmittee should ocganise 3 formal planning
meeting in which all concerned panvies will gp over thé detaile and
workplan of the PRA exercise, Thiy step initiates thive processes:

{1) dizlogue among the parties cooceming all sspects of viliage

problans and possible actons;
(2) full and dynamic commueity partici pation; and
(3} aa inteprated apmosch w development imvalving local resideats

sad government exicnsion personned from scveral sociors.

ey whatever secoodary data are already available Sven both published
sod pnpublizhed sources, as well as from other project activitier near the
PRA sisc. The PRA e guhers and sunnoarises the infremation befors
the field visit. The socondary data zeview poed 00t be exhaustive and
sbould not jeopardize or replace ficldwork
Purposr

Secondary data provide an initisl overview of the study ares and yickt
geooral informtion o0 the resource bese, land wse, problems
Opportaitics, aad past experiences in netural tesowe menageracns, A
betic saderstanding of the local conditions sad overriding cocsirmints
coables the FRA tean t0 asckiress the specific neods sod poretial reape of
aptions availabile w0 the. poople
W Sowrces

Easily available sources sre utilised, Those used mogt are
angual repoets, oaional consuses, projoct documents and maps, sexial
photogeaphy, snd saiellite tmagery. The most wseful infortuation covers

wpography, drainage, vegetation, ecological zoniog, production patiesns,
farm wadd agricultaral rescurce Emeagement praciices, population changes,

. markeging, iofrsseactae, and overall problems sod  opoortunities,

Informaginn cotlectod should be analysed and preseocd in simple graphs,
ahies, charts, sod reports.
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Both PRA amd RRA inciude & repertoire of more than 30 wols for
coliccting information and cosming local pmticipation. Some oder
Field Data gg%%%ﬂ&;gg

ﬁﬁ.%!ﬁﬂuﬁﬁg?fﬂng
Both Rapid Rursl Appraisal (RRA) nod PRA have teen méenmd o s sddition, coenbizadons of spatial a0d tocelsted mchakiues, sch
“dars-econcmising™ or “data-optimising™ spproeches; they cao be used © historical-tranmocts sad hisorical-seasonal caleaxdars, btve produced same
roliect limbed dats thar prodhaces useful sesults incxpensively and quickly. inweresting resohs. Sospe wchcigues are vsed 10 cobiect highly specific
Their puzpoacs sre nit scientific peefection, bus flexible progrmecse: and informetion (on, for instance, skio fold, heighs, welght, and other bumen
peoject deeige. Duse-patbering is inteaded, first, 10 encoursge comunuity - characwristics, 10 deteernine the Jocal lealth and aueriion situation), Mot
yesidents o dxink syyiematicslly sbout thedr poobieors and  possidic wcheriqoes are being developed and adapted w0 foor on such sy a2
solutions, sod, seoond, 10 bedp the PRA e oompechend the mpion’s geoder and age distinciions and isser-housshold ywrisbility is cooaomic
conditions snd Circumstances, ani 10 analysc probioms and prescut optioos sMCgicy,
for addreasing theas,
To conduct the excrcises and collect the data, the PRA team mey work
‘The rapidiry of the FRA spprosch deey oot kead © an incooaplew or g!»égﬁggggggs
shailow collection of dats, bowever. Untike: most conventionsd roacwrch tove individuals with specific mspoasibilites. Por cxample, i some
meshodalogies, FRA. uses a diversity of sources, inclnding the assembled clienrostancas i muy be more ooastructive for gely one group © prepere
lowe of the villagers themesives, to casure that comprehensive informasion the necessary trausects, while anoder poopares the seasooal calendar or
;s coliecwed. Investigating the conmmnizty’s simaation through & variety of other dut table, fo other cirrumstances, it may be betier for two groups o
! mesns makes it possible 50 crose-check the data and increases the scowracy wink independently 10 prepare scparate toxaccts of the sane area. The
the analyscs. %ﬂgggtﬁggﬁ%sgﬂﬁna
day w day 1w facilitts team interaction. At the end of cach day, the entire
Sevexal types of ficdd data form the gore of the PRA study, inclding ggg%%.ﬁéigg
spasisl, time-related, and people-roiazed lofonmation, as well as wobnical incoaxistencies, sad identify information gape for Soliow-up.
on, for inttance, wasker poeatials, wee specics, aod soil types). Each
sct of daie cxpands the information base on local problems, needs, and 1. Spatial Data
opportuitics--a compilaion s foros the basis for porpering the Village
, Resource Masagerment Plao, gg-ﬁggﬁg&ig%
Sevcrs) wehoiques are witised 10 ooliect each type of infornuion, gaﬁmﬂ)m&i jocal poople o Coutenity
These include village maps, waceects, and farm skesches for sputial probloms aad opportunities from & spatial perspoctive.
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streas on behaviour snd sttimdes. The role of outsiders in the research process was reconceived a8
o000 of facilitator and catalyst rather than as director and smaiyst. PRA practitioners sl In principle
o devolve the production of knowiedge, s analysls and the generation of potential solutions onto
those whose liveliboods formed the subject for reearch. As » result, local poople are 00 longer steo
uﬁmwwm , but a3 parmers in a process of research and development set into motion
by the PRA .

The methoxis of RRA, and intely of PRA, smarged In the 1980s, 3nd now compriss a rich memn of
visuallsation, Ioterviewing and group work methods (Box 3) thm have proven valusble for
undsrstanding the local perceptions of the functiona! values of resources, the processes of agricultural

spproaches, combiaing

innovation and the complexities of social processss snd structures. PRA

ressarch and practice also offer oppottunities for mobilising local people for joint action (Mascareahas

o al, 1991; Devavaram, 1991). _

One of the key strengths of this approach Is its smphasis on diagramming and visual sharing. In
formal surveys, information is appropristed by the interviower who conaverts what Is said lmo words
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i disgeams to de shared, providing a source of information which can be discussed, modified and

sxtended. Local cazegories, criteria and symbols sre used in the diagramming sechniques, which range
anmwmddliax 10 comparative analysss of Jocal perceptions of seasonsl and historical
trends and o diagrammatic reproseotations of bousebold and livelikood systems, Rather than
smwering questions which are directed by the values of the ressarchar, Mwsmw
mMycﬂmwmmmdmm&

Table 3. Comparing the verbal and visual.

Verbel Viea)

{interview, cowverstion) " | (dingram, model,

dramm, play)

Outaider’s mode and role Probing investigaor Facilitating initistor sad catalyst
“Tnaidee's mode and role Reactive respondent Creative walyst nd prossctor
Investigutive styls Extruttive Porforomtive
Insider's awareoess of outsider | High ] Low
Bys contact High Low
The madium sod meterials srs | Outsider : Insider
thoss of:
Detail infiusaced by: Etic categoties Euic categoties
Information flow Sequential Cumulative
Accomsibilty of iaformstioe to | Low | Righ
others T rangiont Semi-permanent
Initistive for cross-checking Outeider Tnsider
Owpership of information Appropristed by outsides :ﬁ:mhmw

o

Ranking and scoring exercises provide an opportunity 10 understand some of the complexities involved
in decision-making. They are particularly valuable in the generation of locally appropriste,
differentisted criteria for selecting and evalusting particular varieties or technologies. As such, they
form an invaluable guide for agricultursl researchers as to the requirements snd prefeceaces farmers
have a3 regards variets) chioice. Methods such as crop biographies, network and pathway diagramming
{FARM-Africa 1991) and, more recently, systems diagramming (Guljt and Pretty 1997) have added
10 a repertoire of methods which can be effectively used in facliitating an interchange Detween
ressarch scientists and farmers.

Through a creative approach to the many differert ways of kmowing and through & challenging of

bisses and preconceptions sbout rural people’s knowiedge, FRA bas the powntial 0 jamigate
important changes in approach as it begins to be practised more widely.
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Attachment C; Economic modelling by Steven Vosti,
lmmaﬂomt Food and Development Policy Research lnﬂltuh {IFPRI)

ANALYTICAL FRAMEWORK FOR FOREST MARGINS RESEARCH

"The following sketch of an anslytical framawork is prasented to help focus attention on the types
{and levels) of data needed to test & comprehensive set of hypotheses regarding the impacts of policy and
" technology changes on farm-level resource aliocation decisions. Attention should be paid to subscripts,
they provide hints as to potential difficuities in data collection, site selaction, and astimation™.

I.  Plot Level - */* indaxes plots

*t* indexes time
Notg: Al indexed by "j", tha farm household.

A §oil Paramgters
5Py e = Py LEND) w1 CRPy po.nurs FALy o cqr BN, oy TNV o )

where:  SP, . = Sofl parameters of plot "1 at time t

END, ., = Endownent of plot *i* at time 2ere

CRPyy...y = Cropping pattern of plot *1* from settlement
to time t-J

FAL g.. = Total follow perfods from settiement to time
t-1

BAN .o ..« = Total number of burns of plot "7* from

| settlement to time ¢-2
INV, . = External investments of plot *7* in time ¢-J

B. Cropping Patterns’
CPy,¢ = FylSP; s Pys W, TRANS,, DIST, LAB,, DEP,, SETT,, TEN)

wherg: CP,,, = Cropping pattern on plot *7” st time ¢



B, » Voctors of output prices faced by farmer in
time t

¥, = Vector of input prices faced by farmer in time
t

TRANS = Transport costs in time t

LAB, « Labor available at time t (by age/gender, Mrsd‘
and family)

DEP, = Household depandency ratioc at time t

SETT, = Time since settlement

DIST = Distance to market

TEN = Land tenure status

11. Housshold Leva)

A.  Off-Farm Income -- indexed by "J", the farm .hnusehtﬂd, and t
XOFF, = fy(P,, W, TRANS,, LAB,, %OFF, )
where: ¥ OFF, o Proportion of total farm income generated from |
off-farm sources at time t
B Extractive Activities
EXT, = £,(FOR,, P,, W,)

where: EXT = Volume of extractive activities in time ¢t
FOR, = Amount of standing forest on farm



1.

- & -

¢.  Migration™ - indexed by "j*, the farm, and "k", alternative
site

where:

ORIGIN =

16, = £,(P, N. PROD, HOSP, SCH, ORIGIN)

MIG, = Decision to migrate (0/1)
PROD « Trends in crop/animal productivity

HOSP = Trends in provision of health services

SCH = Trends in provision of schools

Yector of factors in origin areas affecting

wigration decisions

Individual Level

"k* indexes individuals within households

where;

m*’c - fs (M*' [ 14 Hgknt’ Z*)

BMI, .

Body ’Mass Index (for adults) and an
appropriste measure -'far children (perhaps

waight.for-age), for individual *k* at
tine "t¥

Family nutrient intake at time "t~

‘Health expenditures on individual "k® at

tive “t*



PSP

2, =  Vector of individual characteristics,
 such as age, sax, ...

Endnotes;

" There is an underiying notion here that the choice set for ¢ropping
patterns (for technical and household survival reasons) is narrow to
begin with, broadens, and then narrows again.

** Migration decision are based on expected trends {n output price, input
prices, crop/animal productivity, and the provision of public goods,
vis-a-vis ppeds and aiternatives.



W from Diane Rocheleau et al,
Gordon Conway, and IDS Workshop, in

1.3 Local knowledge for agroforestry and native
plants

IANN HELEAU, KAMOJI WACHIRA, LUIS MALARET,
° EROC BERNARD MUCHIRI WANJOHI

Local knowledge and research pracesees in Africa x

Agroforest Wm&mwmw
deﬁmm,nammmMﬁammm
rursl develo aceds. But the scientific community and development

E e .

agencies have not invented agroforestry; this is merely a new word used to
describe age-old land-use practices familiar w millions of farmers and

. herders in many parts of the world.

is definex] formally as a holistic approach to land use, based
on the combination of trees and shrubs with crops, pastures or animals on
the same land unit, cither in or at the same time (Lundgren,
1982). Ia reality, most farmers cannot casily separate this from the
integration of woody plants into agricultural and pastoral landscapes.
Whereas formal agroforestry science is based on the smemuﬁcogxemt
of troes relative to crops and pastures, Tural people are more
concerned about the it of the whole practios, and frees in
geoeral, into the larger landscape. In many cases, farmers have longer
:xﬁmm and knowledge of “agroforestry’ practives than scientists,
Eastern and Sowthem Africa, the trend of most agriculturat develop-
ment and setthement programmes has been toward the oversimplification
of production systems and ‘homogenization’ of landscape; in addition,
such programmes have oficn accelerated the twin processes of resource
degradation and sclective impoverishment of women, the poor, and/or
ethnic minorities. Even most existing agroforestry programmes suffer from
20 imbalance of technical and social expertise and from lack of account-
ability 1o their rural clients.

Only recently have we begun to undertake successful agroforestry (AF)
programmics which depart significantly from these patierns. These empha-
size the prioritics, knowledge, innovative capacities and full participation
of local people in research and development, Key attributes are adapt-
ability to local conditions, adoptability by farmers, and genetic diversity.
Where farming comrmunities are already well established, these AF
programmes face choices about the use of residual woodiands, the con-
servation of Yocal knowledge about plant species and their environments, and
the domestication of valuable wild speches into cropland, pasture and other
niches. Land use and handscape planning for ecological and economic diver-
sity are also involved. The challenge is to encourage, suppont and supplement
tural people's own innovations in ways which combine these elements,

This is made more difficult by two characteristics of AF. The first is
decisions which are committing. The choice between varietics of maize
from research stations is simply compared with choices about land clearing,
tand use, tree planting and the management of woodiands. Farmers can
change maize varicties afier onc season, but decisions about wocdy plant
resources and the soil are not so readily reversible (Wilson 1987).
Decisions in the preseat may determine resource conditions for gem-
erations (6 come,

The sccond difficulty with AF innovation is the esormous range of
specics and AF practices. Scientists lack proven packages for the diverse
enviconments and circumstances of rural people in the region (Rechelean
and Raintree 1986). One response by AF rescarchers has been to choose &
few practices and a short list of species and test them under a variety of
circumstances, yet there is shortage of time and resources for such a trial-
and-error approach to AF rescarch.
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For both practical and ethical reasons, the rural poor should pre-
dominate in these complex processes of technology and land use change.
Practically, formal experiments have limited scope because trees require a
Iot of space and & fairly long time 10 grow. Only a few formal experiments
can thercfore be carried out, with few repetitions in space and time. Nor
can format testing be undertaken on a scalg to fit the numerous, distinet
eaviromments which are found, Great care is consequentty
noeded in deciding what species and what AF practices to submit to formal
experiments (Raintrec 1983; Huxley and Wood 1984; Torres 1984).
Moreovet, the complexity and scope of the changes involved are beyond
the capacity of forma) research programunes under controtied conditions.

Rural people have here a comparative advantage: they know and use
whole systems in all their and variability; as clients they know
what will meet their needs and they are well placed to adapt and adjust AF
components over time. From an ethical point of view, also, i1 is right that
the poar rural majority should direct any process which will transform the
mral landscape and the biological basis of their livelihoods,

AF rescarch and development workers in the field must therefore
carefully mix existing Jocal practice with the science of designing and
testing new practices, involving themseives as consuitants and catalysts in a
process of rescarch, extension and evaluation essentially “owned’ by rural
peopic (Rochelcau and Weber 1987).

Rapid Rural Appraisal (RRA) and ecological methods for community-hased
AF research

The methods for agroforestry in gemeral and community-based AF re-
scarch in particular must constitute a radical departure from teaditional
agronomy and even from many of the farming sysiems research methods

that have become established in formal scientific circles. Whether in formal -
or informal yesearch programmes the approach should often be more

ecological than agronomic, as befits the focus on the place of trecs,
woodlands and savannas in the habitat of farmers and herders. Within
ecology, both qualitative and quantifative sampling and monitoring
techmques have been developed to study whole systems and the complex
relationships between and their envirosments (Odum, 1984;
Conway, 1985). Morcover, the theory and the methodology are well suited
10 u sliding scale of analysis from tree-soil interactions to regional land use
systems (Odum, 1984; Rocheleau, 1983; Hart, 1985; Conway, 1985),
whercas agronomy is firmly rooted in the plot.

The development of AF and woodland management systems for rural
landscapes <an bencfit particularly from the conwvergence of merhods
in two sub-fields of ecology — ¢thnobotany and agroecology. While
tthoobotany draws its methods from buman ecology and ethnographic
teaditions in anthropology (Posey, 1981) and nawralist traditions in piant
and animal ecology (Okafor, 1981), agroecology derives its research
methods more from environmenial management and sysiems coology
(Hart, 198(; Altieri, 1983; Conway, 1986). Ethaobotany and agroecology

AT - " iﬁ -

provide tools for studying existing ‘natural’ ecosystems, traditional AF
systems and recent innovations by rural people. Their methods

ample scope for incorporating indigenous echnical knowledge, indigenous
capacity for innovation and indigenous capacity for experimentation into
the identification of species for domestication and the design and testing of
new AF and woodland management systems.

Rapid Rural Appraisal (RRA) techniques can combine readily with
cthonoecological methods. However, it is the style rather than the speed of
RRA which is most critical. For cxampic, rescarchers can nest ethno-
ecological data and sample collection methods within a serics of informal
interviews with rural community groups of 15 10 30 people, followed by
‘chains’ of household level and individual interviews, mapping of farms
and collection arcas and participation in gatheriog trips, processing and
other activities. During subsequent stages of research the same kinds of
information-gathering activities can be used for monitoring and evatuation
of experiments, whether formal or informal. This can apply whether the
expeniments are on-station, on-farm or in-the-forest, over a wide range of
‘ager-and-‘researcher” partnerships with respect to experimental design
and management.

The: possibilities range from rescarch-designed experiments on-station to
rural people’s own on-site experimenis that are simply ‘discovered” and
documented by rescarch institutions, Most programmces are based on a
more direct eollaboration between the two groups, which includes a variety
of roles for land users and formal rescarch institutions in experimental
design and management (Feldstein, Posts and Rocheleau, 1987).

Most of the immediate work in community-based AF research will focus
on ecological adaptations of RRA combined with experimental situations
where the user is also a researcher. However, the exact choice of methods
and how 1o combine and apply them is still largely a matter of taste, style
and available resources. For most professional researchers, first attempts
with such an approach will be somewhat of 2 personal experiment to derive
a coherent methodology from an ¢cloctic collection of methods to answer
research questions framed in response to local circumstances,

The o cases which follow are not models, but examples of such
experiments. The emphasis is on lessons Jearned, and implications for
follow-up.

An example from Kenya: trials, errors and hindsight

In exploratory on-farm research conducted by FCRAF in Mbium Location,
Machakos District, Kenya, we tried out a combination of the methods
described above. An earlier project in the area was based on the Diagnosis
and Design (D&D) method (Vook, 1984; JICRAF, 1983 a, b, Raintree,
1983) and invoived a farm-level survey, on-farm AF trials and monitoring
of local farms. In previous cycles of diagnosis and trials, farmers had
identified priority problems for AF rescarch to address: poor soil fertility,
inadequate soil moisiure, dry scason fodder shoriage and lack of_':auldm;
material and fuelwood. The proposed responses 10 these concerns included
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alley cropping with Leucaena leucocephala for mulch and fuelwood and
rehabilitation of grazing lands threugh planting scattered multipurpose
fodder 1rees in microcatchments. Ten farmers tried some combination of
these in informal trials which were on-farm, researcher-designed and
farrher managed (Rocheleau, 1985).

Later work at the community level and foliow-up of the ociginal ten farm
trials provided a weaith of information and innovations based upon first,
involvement of seli-help groups in Isce propagation aad planiing, second,
participating farmers' reactions and proposed akematives to the original
technology trials and third, reaction of the group members 1o their own
pee planting efforts on-fanm and to the original ten wrials (Rocheleau,
1985). The researchers joinod self-help groups as participani-observers in
weekly soil conservation sessions. The researchers propesed AF practices
to supplement strucwres at gully and grazing lsad rehabilitation sites
(Hoek, 1984; Rochelean and Hoek, 1984), bur participating farmers
requested seedlings for on-farm planting rather than ‘wasting’ them on the
conscrvation sites. At planting time project staff obtained seedlings from a
government nursery and distributed ‘sempler packages’ of 13 exotic tree
species 10 120 active panticipating members of five collaborating self-help
groups. Each participant had agreed to allow follow-up surveys and to
observe and report on the performance of the trees, Other members of the
community expressed interest in securing seedlings for the next planting
season and withiss a few months six groups asked help to develop small
norserics and to grow their own seadlings (Rochelean, 1985).

‘The new trisls by group members were informal and exploratory and
often incorporated cither the function or the form of the alley cropping and
grazing rehabilitation technofogies, but rarely both. When group members
were invited to visit and discuss some of the onginal on-farm trials as 2
group, they shared their very critical opinions about the ‘package’ in
question, and also ‘adopted” the process of AF development as a com-
munity cnicrprise.

By explaining to farmers the inicmtions and reasons for the trials
researchers gave the participants a basis for asscssing them constructively
rather than simply accepting or rejecting them. During the course of the
discussion participants raised several critical points abont the 1ial techno-
logies, which led others 10 pose altemative AF designs. For example, of
the group represeatatives who visited the alley cropping site, ane woman
was struck by the attempt to improve soil fertility through the addition of
plant biomass (mulchiag). Soon afterward she approached the local
farmer-extensionist-researcher (and host of the alley-cropping trial) with
her own practice of ‘boma-mulching’. It consisted of applying large
amounts of bulky plant biomass trimmed from living fences of Euphorbia
ierucelli to bomas {¢attle pens), to be soaked with unne, trampled by catte
and baked iato tht undertying manure and soil. This produeced instant
compost.

As the boma mulching practioe was discussed in group meetings, maore

people indicated some experience with the technique and many more

ANl t 1hid
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browrii and Combretum spp. leaves from large dispersed trees, and had
been doing so for years. Within the year most farmers in the vicinity had
tried this at lcast once ‘after trimming their Euphorbia bedges. The next
logical step seemed to be refincment of the technique in order 10 increase
the nutrient content and to increase bulk without fouling the cattle pens.

Another woman who was present at the same discussion at the farw trial
site planted three species of fruit trees in lines at 4m intervals in her
cropland and a checkerboard pattern of Leucaena in ber vegetable garden
for wood and mulch. Yer another member who visited and discussed trials
on the same farm, decided to plant a wood and timber lot on a degraded
cropland plot, as well as Jiving fences and timber on her property
boundaries and a mix of fodder and timber trees in a small pasture near her
home. Three others present at the same group discussion of the trials
followed up by planting trees in cropland for fodder or for smal poles.

The participating farmers saw themselves as choosing, mixing and
matching from a sclection of possible AF practices with some demon-
strated feasibility. They were not adopting a proven package, The group
participants began to request seeds and seedlings of particular species. As
they gained more expenemce with tree propagation and planting per se,
more farmers also began 1o come forward with experiences or interest or
knowiedge relating 10 indigenous trees. They also developed a keea sense
of the vulnerability of some exofic trec species 10 drought, browsing,
trampling and termites, which further fuelled their interest in indigenous
trees

Many of the group members expressed an interest in iearning to grow
local species. In one case women's group members asked for more plastic
rubes for seedlings and rescarchers asked if farmers could provide jocat
ree-sceds in exchange. This set off an animated discussion, since many of
the participants had assumed that project researchers only dealt with exotic
trees.

During the course of this group discussion two elder women recounted
having tried to grow Acacia fortilis and Balenites gegyptiaca and having
failed, which was determined to be from lack of seed treatment. The whole
group welcomed the subsequent discussions and demonsirations of seed
treatment for both indigenous and cxolic species. The same group later
collected their own seed of Acacia polycacanghe trom a tree on the group
leader’s property, treated the seed by two methods, and raised approxi-
mately 200 seedlings for planting by group members during the next rains.

As more species became available in projects and nurseries, some
farmers began to trade and barter with trees. Observation of this trading
activity, as well as the subsequent pse of the secdlings, revealed a wealth of
information about who wanted what kind of trees, for what purposes and
where they were willing to put them.

As the follow-up and additional distribution programmes proceeded
over the pext two years, farmers becamc increasingly aware of the
importance of termite and drought resistance. At the same time more and
more trees, both indigenous and exotic, were being planted by farmers in

cAC_sard ptected croplands, fencerows and close to the home

(hadd

MR T T W




L

compounds, as people developed awareness of the advautages of having
trees in those areas. ,

There were many other cxamples of farmers’ inveniveness, expen-
mental successes and productive interactions with researcers through the
wse of these interactive research methods. The grouwp lexl activities also
resuited in 2 transfer of tree propagation and planting tecinology from the
hands of a few skilled and relatively well-off men to mot farmers in the
community, the majority being women. Their very imvovement in these
actvities changed the species, spaces and processes whichemerged as part.
of the evolving rescarch agenda,

Out of all the initiatives taken and guestions posed, .everal potential
research diroctions emerged. The farmers” priority intersts included the
use of plant biomass for soil fertility, the use of lkeaf mulc: from dispersed
trees outside the cropland and multi-storey systems for knd use intensifi-
cation. They also adopted the process of AF developmat and domesti-
cation of trees, incorporated timber spedies from earlier rials and sought
solutions to their own specific tree-planting problems. Thi list of priorities
is distioct from the formal (or conventional} sciemtific seaience of:
¢ species selection and genetic improvement of plant maerial;

» development of prototype technology;

» adapeation of prototype to sites; and

* widespread extension of a fixed package.

By contrast, this experience argues for introduction of nany varieties or
species and a few sample technologies with emphasis o principles and
gemonstration of some promising components - as effecticc approaches to
help build sustainable R&D processes for resource-poor people.

Mant domestication: jocal knowledge and 'chain of interiews’

We were particularly interested in women's use of off-fam lands, which
included the gathering of indigenous plants and the appearance of more
ind more ‘incipient’ home gardens. We alio wanted o help develop
alternatives that would serve women most depeadent on poducts gathered
off-farm. The project started with ideatification of speciesand spaces most
important to women gatherers and investigating their int:rest in domesti-
cating favovred wild species on farms or in managing weodland systems.
We focused priruarily on food and medicinal plants ani secondarily on
wood fwel and fodder plants.

We used several methods to describe the existing situaion with respect
1o the role of wild indigenous plants in land use systers and document
waditional practice and local knowledge, identifying recent innevations in
plaot management. The effort relied heavily on informal sirveys of groups,
ouschold and individuals among both 1the communiy at and
scknowledged local experts (Pope, 1986; Rocheleau et al, 1985; Malaret &
Ngo‘hr::a 1986). Ta particular, we developed the ‘chais of interviews'
method,

. porsy * o A,

from earlier farm trials and group activities in s0il conservation and wee
planting. In these meetings, the purpose of the research and range of topics
and specialists were identified. This Jed on to housebold interviews and
Temgthy takks with local specialists. These enconnters in tura ofien led into

icipant obscrvation on gathering trips, visits to sites of tree-planting or
plant domestication and Jonger-distance travel to special collecting Jocations
(Rochelean et al, 1985; Wanjohi, 1987; Wachira, 1987). Researchers also
conducted opportunistic interviews when they happened upos people
herding animals or gathering food, medicine, or fuclwood. The residence
of researchers in the area also provided oppostunities for fanmer-initiated
inkerviews and information e .

The group discussions normally lasted about an hour, with 15 to 30
peopie present. The carty meetiogs entailed listing of plants gathered and
places used for particular products. In later sessions the grovp discussed
reasons for practices amd preferences, problems with plants and source
arcas and ideas for improving the sitvation; cventually the group tackied
decisions abowt which plants (o domesticate and where and in what
combinations. Interviews often ended with questions for participants to
consider, followed in a few days by another session which gave people time
to thivk and to confer with family and friends (] Kyengo, personat
communication; Vonk, 1986; Rochetean, 1985).

The household and individual interviews vaned in time and in format,
depending on the disposition of the persons involved. Both formal and
informal approaches were used, One informal in-depth survey was based
on a chain of informants from ‘average’ to expert; another was a more
formal randomized saople of 63 households (5 per cent of population),
which asked farmers to answer specific questions about the eovironment,
collection, use and preferences of wild plants, etc. (Mutiso, 1986; Wanjohi,
1987; Munyao, 1987; Wachira, 1986; Rocheleau et al, 1935), The formal
survey took three times as Jong and the same main respits
as the group interviews amd chain of mterviews, with Jess detail and
anherence.

The sweveys on womep’s use of off-farm lands and gathered plaots
yiclded a list of 65 indigenous species used for food and 99 used for
medicinal purposes, among them woody species, wild leafy vegetables and
wild roots (Rocheicau et al, 19851 Most of the fruit-bearing woody species
were also major sources of wood or fodder, uses which had received more
altention in previous surveys of the farming system. In the formal survey 90
per cent of the 5 per cent sample group reported using gathered leafy
vegetables 10 some extent, 10 per cent s2id they use wild greens year round
and 70 per cent reported that they or their children ea wild fruits daily (or
whepever available). Most of the respondeats also wsed herbal remedies
made from indigeaous plants.

In many cases people noted that wild plants play a particularly critical
role at some times of the year. Some of the wild greens, such as Commeling
africana (Kikowe), are particularly important for late planters (ic, poot

who ‘borrow’ or rent axen) sinoe these greens fill the gap between

people
_...the onset of the rains and the first barvest of cowpea leaves from the



cropland. Likewise, some vegetables (Solanum nigrum and Amaranthus
spp.) and fruils are especially important during the dry scason, with over
25 species of fruits used by the sample group during that time (Wanjohi,
1987; Munso, 1987; Wachira, 1987).

Of all the species listed, farmers identified four species of leafy vege- |

tables, nine fruit-beaning species and seven medicinal plants as good
candidates for domestication oo-farm. The criteria cited for choice of
candidates and the sugpested plaming aiches and plant combinations also
helped to define useful criteria for subsequent screening of exotics and for
design of AF practices with both indigenous and exotic species.

Most women surveyed were interesied in alternatives to the curremt
situation of gathering products in degraded and sometimes distant col-
lection areas. They were receptive to the domestication of indigenous trees
{inchuding wild fruits) and wild Jeafy vegetables in gardens, small trec plots
near the home and in-between spaces such as boundaries, gollies and along
drainage and soil conservation structures (Rochelean et al, 1986). Most
participants were also eager 1o try exotic species 1o supplement indigenous
fruits and vegetables or to sell as cash crops 10 urban consumers. There was
an especially keen interest in exotic Amaranthus species for home use as
1eaf spinach (Wanjobi, 1987). Athough they acknowledged the production
potential of managed woodiands and grazing land, the people surveyed
were overwhelmingly pessimistic about woodland management except for
those who actually own sizeable chunks of Jand with bush and woodland
vegetation (Wanjohi, 1987; Wachira, 1987).

Throughout this cycle of surveys and plant collection the tree planting
extension coutinued, with substantial informal feedback to the research
effart through this activity, as well as through participant observation in
group work sessions, Moreover, the sparked new interests which in
turn fed back into extension and informal trials. Similardly effective group
methods and processes have been woven into CARE agroforestry projects
in other parts of Keaya (Vonk, 1986; Buck, 1987).

In Kathama several farmers (all women) who had participated in
interviews requested assistance with the design and establishment of small
home gardens for plant domestication. They also requested help in
procuring seed and cuttings of indigenous trees, vegetables, and vines, as
well s exolics. Each of the farmers planncd her own garden (Wanjohi,
1987; Wachira, 1987), chose her site and cleared, tilled and fenced her plot
prior to planting time.

The factors which infuenced selection of indigencus wild species for the
gardens included abundance, ease of access, and paluability {for both
fneits and vegetables). Adso important as selection criteria for vegecables
were preparation requirements {ie, whether they need (o be fermented in

milk, fried in o3l or boiled) and whether they are used alone or mixed into
staple dishes as 2 relish.
Of the seven garden trials established during this season, five ‘succeeded’.

Success, as defined by the farmers meant that gardens produced caough

g (3, Fda 1
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vegetables that were more palatable and easier to prepare than the usual
mix of gathered greens.

Frubt trees were considered to be a tenmative success if they established
well without serious damage by pests, diseases or drought. Another
measure of success was the degree of intercst expressed by self-help groups
and individual farmers in these gardens. Their priority interests included:
development of vegetable gardens it homesteads and group sites; home-
stead fruit trees; mixed tree murserics; multi-storey home gardens. They
did not express these interests in terms of a fixed "package’ but mentioned
ways to use the principles and components involved.
~ Problems cited (in different degree) were mainly browsing by livestock,
insecy pests and drought, which mirrored many of the difficulties experi-
enced m eardier alley cropping and grazing land trials. However, given the
size and location of gardens, farmers found these problems much easier to
address. The home garden also preseats a2 lower risk environment for
experiments and allows farmers to observe the entire systern close at hand.
¥zt, even in this limited and well defined space, farmers must deal with
many related innovations (such as effective fencing, pest contro), intensive
s0il management and research and training in plant propagation techniques)
that are necessary 1o support sew plamis and practices.

_Eventuzlly several principles and components from these garden ‘trials’
will likely find their way into cropland, grazing land and in-between spaces
in the larger landscape.

{essons and follow-up questions

Several lessons were learncd from the studies. The substantial soterest in
domestication of indigenous wild plants (incloding trees, shrubs and
herbaccous plants) warrans vigorous research and extension to follow-up
on those species identified for domestication or for management in place.
The expenence poinis to the practical value of:

® choice by farmers of indigenous and exotic species for AF systems,
according to criteria identified by them;

® identification of source areas and screening of germplasm for farmer-
selected species;

$ testing propagation techniques for selected indigenous and exotic species
for AF sysiems;

» conducting ‘social’ experiments with differeet tenure arrangements, and

® testing different technology designs for “interlocking’ land uvses by
multiple users at shared sites.

One methodological question is how the surveys should differ in timing,
format and/or conlent if they were done again. One need is 2 broader base
of ecolagical information and careful identification of topics for separate
treatment and for systems yesearch, An important gap in information is a
summary of indigenous knowledge and envirenmental perocption. A
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INFRODULCTION

Uevelopment of on-Tim rescurch methods (Fandsrea of af., £981) was {foflowed
by case siudies amd mcthodological relimements (Shaner «f of., 1382} Farming
systems reseurch st trehmology transfer as practised, fwwever, have most often
involved site desvrpting: resesrcher identification and iesting of cumpoornts
und paiiorns, demmnsinaions and farmer-managed triaks to wransler information
Lo Taseners; and fixed wechnalogy packages Tor larmers 1o adopt.

With his method, lochnoiogies are assamed to be sonnd and when recom-
mundations are not adupted 1his i comsidered 1 “socin cconomic’ or larmer
problem. Partivipaion is said o be desicable, bot is olten Henived 10 asking
farmers what theiv problems are. Although the situation bas been improvieg
{Ashby of af, 1987, Box, 1987: Johnvon, 1972; Rhoades, |Y87, Richands,
1985), <ufarm rescorch, averall, hes atiached Bite importance (o farmsen’
icchnival knowledge and e the fact thist Farmers have lways experimensed,
adupted wol transierned echnndbogics.

Soxcial wnnd hivshgient scientists Irom the Internasional Rive Rescarch bt w
(RRIY and the Philippme Departmeed of Agricutre (A} arr comifantiog
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research i the municipality of {laveria, Misamis Oviental in the Philippines.
Site conditions are characteristic of most of the uplands of SE Asia which have
srongly acidic soils with rice a5 2 component crop. Their goals have been (o
addiese problems of low productivity and the posblity that ricebased ¢rop-
ping systewss may aot be sastainable in such cavironments, and to develop
mcthois for on-farmm adaplive sesearch that can be wied by matianal agricul:
tural reseacch prograeumes. i

The imitinl research was comied cul on the fatter ficlds in the area and uscd
smandard om-farm research methodologies. More than half of the Feids in
Claveria, however, have & tope of more than 13%, and up ko 47% are severely
eroded {(Burean of Soils, 1938}, Componend and systen research in Claverin iy
pow considering adapting the agroforeiry technologics of contour hedgerows
for erosion contral and improved nutrient management.

Agroforestry sysiems combine woody plants and foud or forage ciops to
control smson (Young, 1986a) and maintsin soil fereificy (Sxnchez, 1987).
Exotion control med {ertility maintenance are interdependent {Lusdgren and
Nair, 1985} To guote Young (1987} “appropriare agroforestry systerns control
erogion, madtain swil odganic matter and physical properties, and promote
efficient putrient cycling’. Technology involving the use of an Aframe fr
contour lay-owt and bunded hedgerows i being developed in vazious couniries
{Young, 1986b) inchuling the Philippines (World Neighbors, undated). b is
appropriate for soping land wystems characterized by permanent plough-
assisted agricalture, high aad tarensive rainfall and land scarcity,

Thie paper discusses (armer-to-farmer technology transfer and the partic-’

pation of Tesonrce-poor farmers in the adaptation of agroforcsiry technologics,
as well as @ range of interlinked, mosily agronowmic and biophysical, research
imnes. The lessons keamed are contributing 1o the developement of improved
methods for on-fams research.,

SIYE BESCRIFTION

The research was done on velcanic plateau aod slluvisl plin sites with moderately
well drained acidic clay soik of pH 3.9-5.2. Anpual rainfall in the arca ix abowt
2260 mm, with maximom rainfall cccwrring between Joly and December. The
first, wet, cTopping season weeadt from May 1o October, and the sccond, dry,
searon from October (o March, Tive rainfall during the socomd seecn & uncey
tain, resulting in exten, seasonal, Fallow land {Fig. 1).

Alhough rice, maize, casxava and pereanials ane grows chroughowt the area,
there ane three distingt zanes which enrrespond roughly to increasing altitude
and rainfall. Upland rice-fallow rotmtions and cassaym ape the main cropping
pucterns in the lowest altiude arce (100-508 m). Maire-maize and maize-Fallew
rotations predomivate i the middic area (506-6580 m). Maizc, vegetables
{especially 1amato} and perenuials dominate the upper arca (650958 m). The
aain crops ropertied by respondents in the initial survey were madze {groven by
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Iy uaditionsd cultivars), cassava (50%) and perennizis
ooe & (25%). About 30% had m:;: plant
puarre ithi evious ¢ yrars,
bl i 20% had planted tomato within the previous
m‘:t fﬁmﬂ:a':l Claveria had migrated (rom the Visayas mgnwunc; 1!:3;:;

19405, Farm sizes are small (up to 3 ha) and atvess 1o land h;zemmn;;mm

o extent by absentee-held pastare feases of up to 1000 ha, #n ‘
wom rise approximately cogmal rumbers of owners, tepants and E!if!crcm ;x
'::;W arian reform beneficiaries, The Tatier are attempting o clam p;l:; om
ahﬁtm.hcld tage boldingy, and thers is a peend mmrdf met . ‘M“E
managed by small owneTs, 3 factor that counld pnnnr;:t:::p:owm ree

i : 3 the munic ince
{ in fuxure, The population of

mmorf:x;%n 1 29000 in 1980 {NCSO, 1980} and the arct of crops. and

grasalands is increasing at the expense of forested areas {¥able 1).

9s%), rice (30%,
marh),n coffer, coooa arnd barane

W ETHODS

research mwolved scientists from IRRI and ¢ I),:i, Ef:;m
i from agricultural snhro:
incurporate 2 farmer perrpective ased mm _
o :‘ 0 understand farmcrs’ praciices, perceplions andd icchnical !mow!cq;;
‘::llig this o apprepriaie research inko technology ’dewliape}cnl and toinc
porate hoth inie farmer wechoology adaptation and disseminaticn.

The interdisciplinary
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Whik 2 few land owners had planted pesennials on of
, A opes, nome bad planted
”_..”.M- m.gg or m_“ao“.% sopes. Some who thought they had adequate
on wed avcar. Others said trec planting was
they Iacked enough Jand. prning rsded but thay
Contour ploughing was virtually non-cxistent. Farmers i
. . generall itivated
hillsides up and down the slopes o that most furrows ran panailel u.www.g wﬂn
#opes, Some u#nwntia_sann marcally tilled 1o reduce erogion,

Farmens had tested different crop, cultivar and input combinations and
caladaced costs and returas. Fortilizers and lime were applied ins greasest quan-
Bﬁ.a- to somatoes becanme of the high retums pomible, the assuredd benefite nf
residual ﬂgcmﬁ. and hecanse the risks were usually shared with » financicr.
grﬁw_ of inputs were applicd to hybrid maize becxase of the senaller
tﬁn:..ﬁ gains. Inorganic fertilizees have recently been applicd in small, experi-
mental quantities 10 the improved upland rice, UPLIGS. b .ﬁu!ﬁ_.
wraditienal maize or traditional rice. Pt

Farmers bad tested field fallows but found litthe nutrient i

_ . tegeneration,
Uanwﬁs. $pecxcs succession no loager procecded beyond the grasses mperaia
cylindrica, Saccharum spomtamesm and Fuspaium 3pp.}. Fallow weeds and saily
wery H.uu%!.& and the fzrmers” perceptions found to be fargely correct, leading
o experimenzal work on improved fallows.

Contour _.%3; were identified as ome possidle locally sppropriate way
to tontroe! seil evosion and a %e— Claveria farmers were trained by Garmers
in Ceb, On -.ror. Tetien, participants worked conprratively to estabfish con-
tour vxw.&. mznwa and wﬁfni on theiv parcels of land. Local pourees of
Gliricrdia sepium and Pennisctwm parpurcums were located and planted. Other

Farmer participatory teienrch 429

farmers saw the work and frined the group, but an unusually heavy rainsiorm
damaged bunds and ditches and one new meber bevame discowraged and
dropped out. Others reealled the Cebuano farmers’ warning that substantial
maintenance work was needed for thre years.

The group ¢stablished almost JOOO m of contour hedgerows on §§ parcels
of land with & mean size of 0.8 ha. The labour needed averaged 29 man days
ba"! (55% for showeiling) but was extremsely warishle, The smoum of contour
ostablished varied from 673 10 1855 o ha™® becouse of different slopes aaud
farmer chwice of digtances beiween strips. Variable 0it compaction and ground
cover meant that eack worker oould establish 17 10 37 m of plantwed strip per
day,
Farmers are sesting different estabisherent methods and vavious bedgerow
species and combinations, mcluding other grasses (g, Pazicume maximum),
trees {indigenous Cassia speciabilis}, cash pereanials {cofice, covna, fruit}, wild
sunflower {Helignthus anuis) and even weeds that are otherwise serions crop
pests such a3 Digntaria longifiora and Faspabyim conpugatum.

They observed that terracing way faster and more elffective if they uaed
grasscy rather than trees on the bonds. Some said they would leave the weod
granes for six or seven moaths before remaval, but problems of wot-fzeding
insects {root aphids, Tetrancirs nigribdominalis o Rhophalosiphum rufieh-
dominahs, and white grubs, Holotrickio spp. or Lewcophebs svorafe) may be
exacerbated by the use of grasees. This issoc is being investigated at Claveria
and in other upland rior areas {Lassinger «f of., 1987},

Researchees throught the napier gras ised by the Ceduiano farmers for gomt
Fodder was Iappropeiate for Claveria because pasturage appeared (o be adeguate
and because the grast is not 2 kegume. Large pastures in the area, however, ace
not acocssible 1o smail fanmers, and the farmers nerd fodder For their dranght
animals. Indeed, the napier grass hedgerows of oo contour fiek] were severcly
overgrazed.

Sopar farmess added forther contowr hedgerows between their initial stripe.
Cne vesearcher assamed that the motive was to incredac btomass production,
hut the farmers sad i was for faster, more effective terracing amd erosion con-
trol. Researchers have responded by shifting lrom an almoant exclhutive emphasis
on improved nutdent cycling w more research oo soil erosion contol.

Farmers saw that &, sepium on the down-slope side of the bund suffered
from competition from napier grass planted above. & farmer’s 1emt of trees
placed abowe the grass tooks promising, and the Arrangement is now being tested
experimentaliy. .

Liliricidse sepium cuttings sufiered more than seediings from termites amd
poor rocting, Farvcrs and rescarchers are working togeiher nn 2 small nursery
10 supply G. sepium and G spectabilis seedlings. One researcher enoountencd
very poor . spectabulis seed germination, whereas one of the farmers had no
trouble with geemination. He described his methods but e ubvious explanation
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[nitially, 55 farmers were sclecied at vandom and nformally mierviewed
using openvended, interactive and struciured guide questions which had been
selected after x peviod of explontosy research had deiermined sowre of the ey
imues facing favrocrs. Intervicws were conducted o Visaya Iy the suthoc and
two Beld assixtants from the research arca who had Tarm backgroumds aad uni.
versity degrees in agronomy. None of the farmers interviewed had a hustory of
imolverent with rescarch or development projects. ‘Their fields were visited,
and farmers discussed their crop and resource management. Farmers with
sloping land reported poor and declining yields an 2 result of nutrient losses
caursed by sail exngion and depletion by continuous eropping,

World Neighbors, an organization working with opland farrsers in Cebu (a
nearby ishand with a high populstion and severcly eroded uplands), has intro-
doced contour ditches, bonds, and grass-legume tree hedgerows. Frotion fuas
been used to form naxtural terraces betweon strips. A combinatian of techno-

" Jogies, farmer participation, group cooperation, and minimal project-to-farmer
subsidies have contribiuted to the groject’s success,

From the discussions with farmtery in Claveria about their ideas for technica)
wlutions and from the authors caperience with the Uplangd Developmont
Warking Group of the Philippines’ Buresa of Forest Developenent {Fujisakes,
T9BS), the technoiogy used in Cebu seemed to have potentiad for faymers in
Clavesiz. Farmers from Cebu agreed ta teach the technology to selected fammen
irs Claveria who had already attempied to resobe prodlems of soil erusion and
nutrient depletion, and who were keen 1o avoid heing forced by degraded band
TeROUICes to migrate again to another area.

Six farmers and two side reseanchen went ko ope of the Cebu project arear
during the pre-cropping dry season for ‘hands-on’ training. Thin itvoleed using
the A-frame for contowr Inyout, bunding-ditching for steip crtablishonent and
erogion control, snd the planting of hedgerows of fodder grasses (napier grass,
Penniseturm putpurcam) and kegume trees fmadve de cacwo, Glivicidia sepium),
‘The Farmers then retumed to Claveria and began tr adapt the new techanlogics
to ocal conditions. Farmer technology adaptation has been isrealuabde to the

RESULTS

OF the 53 respendents in the wirvey, 95% said that soil erosion was & problem
on their Ficlde, Al were aware of soil and puirient crosion due to caindall ran.
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may be adopted by farmers in solving their problems oz uamfzw research dead-
ing to such techmical alternatives,

Although » need for farmer participation bas lung bees acknowledged
{Famington and Martn, 1987) many on-farm projects bave lacked meaningful
interactions with Jocal people. Work in Qaveria supports the idea that partici-
pation it & ten-way proces and that a participation “paradige’ should progres
from the obwolete view thet ‘the experts know best’ 10 the increaningly (aghion-
able comerpt thar ‘the locat people know bext® and an to the realistic and
helptul idea that ‘both txperts and Jocad preple huve unijue areas of experiise
which collectively provide » betier Basis for development than diher alone’
{Rainnrer and Hoskins, 1928),

Simoe farotrs experiment, ddvantage should be wken o their techaical
kncwiedge and sxperimenis in planning on-site sysiems research. Farmer
eviination of technical altermarives is of particular wse in the identificarion of
relevant sesearch hsues and in the adapeation af technologies to specific Jocal
circamstances.

Acknawledgements. A Dapasala, E. Jaysom and A. Mercado of the IRRL
Charveriz site staff provided much of the in-the-Geld wock that made the reporteil
experiments on facmer participation postible, Comments on the paper were
provided by ). C. Finn, J. A Litsinger, cw Lightinot, N. lece- and £ P
Garrity of IRRL

REFERENCES

Ay, Y A, mn&&tmv,ugluw} Faratet patvicipution i wererisl trisde, O Agricolicred
Adwimirative [Rescorch wnd Bxtrrmivny) Network Discusses Paper 12, London: Gwetmn Dewciop-
werd, [mtivmae,

n«-.uuu:g- h inge cult A tecthadology for xdaprive agricaicumt b O Agn-

3 Adminint {Rewnrch and E 'N«MDMMW!&MM o,

Mu o!mmwumj tmnih-& mm%mm ol pervey sebiility clasithontine! (lawris

Lhwvarin, 14 b, Muniin: Burraw o Sede,
an-h | A N lk”&} The influenex ol agricnltuzsl activity an the scztewirial crandmunmy of Claveria,
Ieimcacin Ovionnd, PRI sy, Usivorsity of thee Phitigpdaes, S5k,
Euwnu,].ll&nin,h.(m&ﬂ Farses gorticigniory sewansh; A oo of onraBipls el e .
3 Ashmi iomn {Reseanch mt Ky somsbent Nevwork Thiscumien g 19, Lawadon: D8,
fugmlu J. 8. (1988) Amhcupology s rainfed swd upived dreciopmen v the Millipgsars Jo Prociicme
Dumbrpwent Anthropology 64, £, Gooenj Baulilcr: Wentview,

Hardingnon, £. W. {1953). Dy , :hm it} B Pages, OnFom Adugpsive Resewrch
Workahop, MARIE, Slufrg, Iuvh 58 Al

Jnlml«. w97, !MM«W-:MM:MM Hiwrwen. Ecoionry

1145188

Licwmgen, 3. A., actiom, &, T. & Tl Secharnn. (I887). Cplend rice swect prvie: Theie eoolegy, impar
tany, snd comumd. TRRY Resewrch Paper Sevies FZ3, Tou Do Intorntwnal Rice Resarch Ymtitute.

Lomdgren, B, & Nair, P. K. k. [1905). Ageol y fun soll tiom In Sodl Fnasion, sus Conterma-
tow {Ldn 5. A K} Swxily, W, £, Moldcmimoey aed K. La), Ankeny, Sowy: Bodl Covurmdon Socbey:
ol Ammerhou,

Natiurmt Ceomn smd Statinecs Office INCHO) 1E980). Comman of Py pruliion: Prelunimry Keport. Mnnin:
um

Ralparee, 1, 8. & Honkins, M. . {F008). Apywgrine & & T Support far Faexstry Entremion. Pyper for
msmammm Mnimmlnn&qwmw&?—zs.
Thisades, . E. £1907) Famerr sl ‘@ a0 N {Rrorach ami
Estermion’ Netweek Diiocion Poper 21, mm«mw:mum

Farmer participaiory research 433

Richasds, P. (1903 & e B g Lamd wumliumh*"! v
Sawhes, F. 1N MW and autainability i agroforciiey aysema, wresfiry:
m'qmmzwma Secppier sod F. K. K. M), Mairobi: ko haii Cowecd for
MW.W..!&M!«? &Mwm&ukmm ' M Al S wrkng it
Wasd p«am, J. Siamphe Gehs tRy,
Weighiurs ¥i soll v wadty conmeyimiion awtissds for upluesd Saeme
W@mmmmﬁmwm
¥ﬁ&{l”&}ﬂrmﬁﬁﬂmmdmmmhwmm3Mﬁumm
W " gk ial iu woping wwas. ATAAF Reprini 31 Naewbic

B
\'u—;.a..uﬂﬁ!,‘ "“. d:,"‘ ry
A (198 mm#mmumnma Madwtemance of feriliny.
¥W‘ 0. mall Couall, for Rewnmrvie e Agrotorewy,
Zandutry, B, G, Price, B, L., Liowingee, w«.umun.smu.am;wpm.-m
pomg Swspawns Respereh. seereh, Low Bumes, Philliped: Wewenech Lomk e,




ecological relationships betwoen different land-use systems and arrange-

ments of trees.,

Systems level cxpetiments hymmrhndmmaflsomi,?‘hb
‘ﬁomgamandgﬂlym@g!&mm;w%}mmchmnp&oﬁm
Mbyfmmwﬁﬁmhm.mmmmmoi
rescarch designs and types of trials willt vary, but need 10 be planned

carcfuolly.

In all the suggested follow-up activitics, the role of local participants wiil
be critical. To be effective, continuing reseavch with land users most rest
rstanding; success of follow-up will depend
on the stmn;tl; of the partnership between the community and the field

on shared information and unde
yesearch team,

3.3 Farmers’ groups and workshops

IDS WORKSHOP'

Overview of gromp methods: types, purposes and features

Group methods are increasingly used in agricultural research, extension,
and other development activities (Kumasr 1987). In Pants 1 and 2 (sec
‘groups’ in index) we saw how group meetings can help in eliciting farmers’
ideas and problems, in discovering and enhancing their knowledge and
manovations and in trials and technology development. This section and
those to follow (3.4, 3.5 and 3.6) present further expesience.

“Fanmer groups® refers W groups composed mainly of members of the
rural community, along with one or more agricultural researchers and/or
exgensionists. There are many types, sizes and purposes of groups in
agricultural rescarch activities and developing a typology is difficult. Most
groups have several functions. “Workshop® is used for some groups usually
10 indicate onc-off problem-solving o1 teaching/leaming activity.
‘lanovator workshops® (sections 3.4 and 3.5) usually involve & meeting to
allow expecimenting farmers to discuss their innovations with each other
and with researchers.

Parposes of farmer groups can indude:

o building interaction and commanication between researchers and
tarmers, cliciting and cxchanging information from farmer to faomer,
from farmer to researcher and from researcher to farmer:;

& analysis by farmecs, with researcher suppon, of their problems and
seeds, reinforcing and fostering their own knowledge and capability;

¢ R&D, with the choice, design, vonduct, monitoring and evahuation of
CxXpenments; )

8 extension {rom farmer-to-farmer, and the diffusion of inmovations;

. m”m meni, enabling farmers o organize foy action or to share a

% L] »
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Usually, any group serves several of these purposes. Some may be
implicst functions rather than explicitdy-staled aims. Not are the purposes

. of a group static and inflexible; new aims and issues may emerge over lime
durimg the course of group meetings, especially as members desire changes.

Sckdom is it effective for rescarchers to establish rigid preconceived
purposes prior 0 beginning group mectings. .

Groups can scrve as research/development methods in themselves or can
be part of otbers. For example, diagramming, manual discriminant analy-
sit, community appraisal, mapping and ‘chains of inferviews’, can use

groups.

Several issues related 1o the setting vp and functioning of cffective
groups can be aoted. Deciding oo the appropriute size, membersbip and
selection procedure also deserves careful consideration. One of the con-
cerns is ensuring equality of composition and of dialogue, 1o promote
vonstructive activitics in which all group members feel free to participate
and to aveid exclusion and jealousy of other community members. It is
uswally desirable 10 work with groups that are already established in an
area, if they exist, as long as they have appropriate equitable compaosition
and the group members are interesied in participating in the new project.
Obviously, traing and location of meetings should be planned maialy for
the convenience of farmers, Lo ensure their full participation. Some groups
can be efiective for temporary activities; for instance, » single meeting may
be sufficient to pass on ideas from farmers 10 rescarchers or to provide a
forum for exchange of information, as described below in the cases of
innovator workshops in Colombia and Bangladesh. Other groups con-
vened at intervals can provide continuity in, for exemple, monitoring trials,
discussing problems and progress, or carrying out sclf-sustaining project
work. These and other points are illustrated in the following descriptions.

Groups in fiekd bearings

Baker and Kni r {1987) describe groups participating in ‘field hear-
ings’ in north-east Braz). The conception was the use of farmer groups Vo
evaluate and screen new technologies. The term ‘hearings’ was used to
emphasize the importance of listening on the part of researchers and
extensionists. {See also Knipscheer and Suradisastra, 1986 for regular
research field hearings in Indonesia).

This work was carried out on 3 resettlement site where all farmers had
the same amount of Jand with similar mixed crop and livestock enterprises.
There were three project arcas with 66 farmers in cach. In ooc area, the
researchers merely monitored the growth of farm livestork without making
any other intervention. In another area, they provided a ‘package’ of
veterinary interventions, but did not hold meetings or promote any group
activities. In the third area, however, the same veterinary ‘package’ was
accompanied by negulsr discussions between extensionisis and fanmers at
‘ficld hearings’, at which research or extension specisfists ako offered
training in animal health, breeding or management. )

As expected, the livestock in these latter arcas did betier than in the
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other two, as was shown by the rate at which they gained weight, Farmers’
attitudes were also very positive in the area where field hearings were held
and they showed greater willingness to pay for veterinary services.

Baker and Kaipscheer conclude that the field hearings helped not only to
inform farmers about the new technology, but also with farmer motivation,
The farmers also ‘provided importaot information and insights in_the
identification of the most limiting production constraints, and in the early
stages of the project were instrumental in the choice of technologies which
were lested’ (Baker and Xnipscheer, 1987:10).

One issue which needs 10 be considersd when embarking on rescarch
with farmers’ groups is whether to form new groups especially for research
purposes, or whether to work with established groups. One corsideration
is whether there are appropristc common intercsts, and an equatity of
dialogue in the existing groop. Where community leaders and the better-
off farmers dominate meetings, it will usually be better to set up separate
groups for non-leaders, women and/or resource-poor farmers. In some
societies, however, it is unlikely to be politic just to form groups for the
disadvantaged and it will be necessary for the peeds and interesis of better-
off farmers to be addressed to some extent as well. Sometimes the
necessary arrangements ¢an be made by running some groups informalty,
For example, while men meet in 2 formal and official group, it may be
possible to involve women in an informal group which meets at the same
time. :

In work with pastoralists rather than arable farmers, there may be few

opportunities to use group methods for research except within the format 0

of existing meetings. As Barrow (1987:6) comments i relation 1o
Kenya, in the higher potential lands where people are settied and bave title
deeds, “it is relatively easy to find and talk to farmers, But how is this done
in the pastoral areas where people have to be mobike?

Theee i3 still a tendency to associate pastoralism with random wander-
ings, yet pastoralism and rangeland utilization is anything but random.
The stock owners reguiarly meet to discuss grazing patterns, diseases,
water access and utilization, the necessity for movement 1o better
pastures and so on, This is an ideal starting point for discussion and
learing since the people involved will usnally be the leaders and elders,
The: place where they meet is usually a focal point in the area and is often
centred near a watering point under & large shady tree (Barrow 1985).

Discussion at such a forum, sensitively approached, can give researchers
2 good insight into the people’s knowiedge of their area and a perspective
on their problems and aspirations. However, Barrow (1987) warns that
care is needed in interpreting what s discussed. Issues such as schools,
caitle dips and wells may be mentioned merely because they are topacal
and ‘real issies” will only crnerge after the researcher has been accepted by
the growp. It is also important to hold discossions with other groups
throughout a region, because *problems and what people know will vary in
different arcas and with the different groups of people (in particular the
men and women)’.

* 124 . *

Farmers’ groups and field days

One particularly froitfel form of group activity connected with on-farm
research i the farmer field-day, usually conducted i or near fields where
irials are in progress. Sometimes the aim is for farmers with trials on their
own land 10 make comparisons with similar trials on somebody else’s so
thar problems can be discussed. Sometimes the field-day is an ocgasion for
researchers to listen as farmers cvaluate the crop varieties under trial
during the growth season (Ashby et al, section 3.4). Sometimes a promis-
ing technotogy has been introduced and the Geld-day is a stimulus for
farmer<to~armer extension (Norman et al, 3.6).

Discussions of fasmers’ groups in two different provinces of Zambia,
both with some emphasis on field-days, have been provided indepeadently
by Kean (1987) and Edwards {1987b). Both describe evalving situations in
which researcher-managed trials on farmers’ fields have gradually become
more interactive and respansive to farmers’ views. The extent of evolution
in 1erms of the size of the on-farm programme can be seen from figures for
Luapula Province, where 17 farmers participated in oply four tnals in
1982-3, but where numbers had increased to 60 farmers and 13 trials in
19856 (Kean, 1987:5).

In both provinces, the selection of farmers to participate in on-farm trials
has been & major issue. In Luapula Province, it is felt that aficr five years,
“the 1eam has still not found the best metbod of farmer selection’ and there
has been a tendency 10 end up with ‘relatively more wealthy, male,
progressive farmers’ (ibid:12). In both provinces, farreers who are selected
send to be clustercd geographically in relatively small areas. In Lusaka
Province, transport difficulties have made it necessary to select farmers
whose fields are within walking distance of trial assistants’ homes. How-
ever, within these fairly tight clusters, it is possible 1o select a representa-
rive group by recruiting farmers according 1o criteria concerning “access to
resources’ and gender. *It was intended that both those with and wathout
easy access to resources would be recruited’ and 2 percentage of the farm
households selected are female-headed, *based on their actual representa-
tion within the community’ (Edwards, 1987b:6}. After a selection based on
these criteriz has been made, the soil scientst checks thar the resulting
pattern is adequately representative of different soil types.

There has also beco an evolution in the type of trial planned in both
provinces. In Yuapola, all trials were originally described as ‘researcher-
managed’, but now about a quarter are *farmer-managed’ (Kean, 1987.5).
Maize and cassava varicties have both been the subject of trisls and so has
the cultivation of the sreas with persistent soil moisture in the dry season
known as dambos. Kean comments on a 'maize/bean imercrop trial’
carried out because of its possible refevance to improvin%(the nutritional
status of smail-scale commercial farmerss. The idea arose from discussions
in which commercial farmers reported thar they were no longer inter-
cropping, whilst subsistence fanmers still continued this practice.

The significance of farmers’ field-days becomes ciear when it is realized
that they initially provided the principal opportonities for farmers involved
in these Zambian on-farm trials to meet a3 a group. In addition, they are
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occasions when fanmers meet scientists from the experiment stations.
When on-farm research began, the occasional ficld-day seems 10 bave been
almost the only meeting held for participant farmners, but after two seasons,
an end-of-season mecting was introduced in Luapuia Province to discuss
the rosults of triaks and to clicit farmers suggestions for the next year’s
programme (ibid:8). .

Explaining how ficlkd-days have cvolved, Kean says that during (he
first two scasons, the rescarchers made most of the arrangements and did
most of the talking and ‘the farmers felt ratheér intimidated’. In the third
year, the trials assistanis did all the explaining while the researchers stayed
in the background, but the farmers still did pot participate very actively.
Further changes then included the bolding of smaller, 1ocal ficld-days ar
which the farmers themselves expizined the trials which bad taken piace on
thetr land. Then a second, larger meeting was held in a primary school,
attended by community leaders and other farmicrs. The aim here was 'to
encovrage farmers from the differeat groups to voice their opinions about
the trials {(and} about bow the tnals could be improved”. The local
extension officer made a record of the discussions and researchers were

by the level of participation of farmers and the wsefel comments
received (ibid:7-8).

In Lusaka Province, ficld-days also cvolved in the direction of smaller,
local meetings, each based on a cluster of wrial sites. These were held
during the period prior to0 harvest 1o discuss progréss with the trials
up to that date. In one instance, farmeys came and wem during the meeting
but an attendance of about fifteen was estimated, inchading some half-
dozen women. This was more rewarding than jarger and more formal
cvents. All the farmers came from the adjacent area and bad seen the triaks
during the season (but pot all had trials on their land} and some lively
debate ensued. Encouraged by feedback from the farmers, who liked the
sew sorghum and maize cultivars introduced in the experiment, the trials
assistant was able 10 persuade the local cooperative marketing depot that
they should stock these cultivars. Atiempts to encourage this from the
top through the marketing agencies had previously been unsuccessful
(Edwards, 1987t:12).

Edwards reports that another useful result from shis meeting is that
informatiop on how cassava was being managed in the area was obtained
for commodity specialists at the experiment station. When the question
was raised, there was again a lively debate, and Edwards makes a comment
which provides a final indication of the value of farmers’ groups. The very
liveliness of the mecting {which would not have ocourred where local
headmen were present in a formal capacity) gave *greater confidence in the
information ... about what was happening to cassava’. Farmers were
oot just repeating the standard explanation of what they thought the
researchers wantod to hear (ibid).

A ——— S A e

2.5 Diagrams for farmers
GORDON R CONWAY

Diagrams for oomemunication

A diagram or, expressed more fully, a diagrammatic model, is any simple,
schematic d&vxpwhnch presents information in a readily undersiandable
visnal form, Diagrams cap radically simplify complex information, making
it casier o communicate and analyse. Until rocently, it hias been widely
assumved by professionsls that mrsl people, especiaily when illiserate,
wonld not be sbie to construct or understand diagrams. A mounting body
of evidence, including that accumulated through ageo-coosystems analysis
(Conway 1985; Conway et al 1987; Preity, ed, 1288; Motznl:ken et al
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1988; McCracken 1988), indicates that not only can they often draw and
understand diagrams, bot thar they take pleasure in doing so. We have
found that diagrams can be an cffective and efficient means whereby
farmers’ knowledge can be made explict, either throegh diagrams they
cobstruct, mwmmm;mmmmmmm
can make disgrams.

Diagramming in these ways has three major advantages over most othér
modes of investigation:

responascs are mose open-encded than in, for

example, questionnaire surveys. In diagramming, the general subject

ares may be preset, bmtlmdemihaswbeﬁlcd:abyrmtlmm,

giving primacy to their knowledge and

.dummcaptmcmémntwﬁom@enwhmbwmldhekm
precise, less clear, and much less succinet if expressed in words, Thix
makes practical analysis easier;

o diagrams are shared information which can be checked, discussed and
amended. If disgrams are drawn up by researchers duriog interviews,
respondents can examine what has been recorded on the basis of what
they have said, and confirm or qualify it.

Our emphasis is on the use of diagrams derived mainly from local
knowlcdge as a tool for communication and amalysis for agriculral
research. Five types of diagrams will be described,

Mmmmmmmw;ﬁetywofdmm %cuprmmymby
farmers is in commumicating with development specialists, particularly
about the location of different parts of a farm, their relationship to basic
eesources, such as water, and 1o the major land forms.

To most westerners, maps are rcadily compwehensible but may be
foreign to some cultures. In that case, techniques of map construction need
1o be tailored 1o local perceptions. The best approach may be o ask people
to draw their village and then build on the conventions for representing its
tayout which they adopt. Obviously, the western convention of always
having north at the top of the map may be a hindrance to undersianding in
some circamstances. Joint map making with researchers and farmers needs
10 begin with on¢ or two commonly agreed reference points, the remainder
of the map being comstructed on these. In Pakistan our practice bas been 1o
construct sketch maps from a bigh vantage point, using this approach.
Dther uses of mapping methods by farmers are discussed in section 2.6.

Tronsects {sce figure 2.1} have greater practical vtility than maps, in our
experience. They can focus attention on the different zones or micro-
environments in a walershed, village or fanm, In agroccosystems analysis,
they are deawn up by researchers who walk from the highest 10 the lowest
point io an environment, accompanicd by local people, consulting people
n cach zone. The main of transects is to identify the major
problems and opportunities in the agroccosystem, and where they are
located. Transects noed to be simple, indicating the major topographical
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Figure 2.1: Transect of a village in northern Pakisian
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features, with assodated lists of the crops, livestock, problerns and
opportunities (25 in fgure 2.1). If soils are included they should be referred

_ to by some feature sich as textore or water hoiding capacity. As with the

maps they do not wed to be cartographically accurate, Each transect
should be a schemaie idealization, ot even necessarily following 2 real
straight line. Althowgh they have some similarity with botanical or soil
survey transects ther are ditferent in form and purposs.

Calendars (see fgur: 2.2) are diagrams to indicate seasoval features and
changes. Where posible, they should be based on the Jocal calendar. They
are useful to enablefarmers to identify critical times in, for example, the
anpual crop cycle. Jalendars have long been used in Farming Systems
Rescarch. They canbe used to cover all the major evenis and changes that
oocur within the ruml year, The most obvious and important dimensions
are climate, cropping pattems, livestock (sources of forage and key eveots
such as calving, salé and migration), labour demand, diet and nutrition,
diseases and prices or crops, livestock and other produce and for food.

Climatic data ma’ often be available from official records, but farmers’
awn perceptions car be valid as welt as indicating the view of conditions on
the basis of which tiey make farm decisions. In northem Pakisian, where
rainfall data is largly absent, we found that semi-structured interviews
can give relative rinfalls. Questioning goes approxiroately as follows:
Which is the wettesimonth? Which i the next wettest? and so on, followed
by: Which is U drest? Which is the next driest?, 1opether with compari-
sons of months: Which is the wetier {or drier) of these two? Relative
amounts can be rowhly gauged by asking comparisous of wetness, whether
one month is thre-quarters, a half or a quarter as wet as the wettest
mouth. Relative anounts are adequate for initial diagnostic purposes,
showing the patiert into which crops have to fit. 1t may be ¢nough simply
to consiTuct a seasoal calendar around major events such as the beginning
of the rains, period of drought, fiest frosts or the level of irrigation canal
fow,

Rural people’s Inowledge of climatic events can be detailed. In an
interview in Wolb in Northern Ethiopia (ERC 1988), two farmens
recalled the number of days of ranfall in each month for the previous five
years. Their recaliprobably picked vp rainfall winch was agriculurally
significant and maj therefore have had an agricultural validity superior 10
that of normal raisfall records. In any case, their achievement shows the
value of assemingthat rural people have detailed knowledge and asking
them about it.

Agricultural labour demand for women and for men can be elicited in a
similar manner, asing first about the busiest and the next busiest months
and 30 om, then tte keast busy, and so og. In West Bengal, the resulting
histogramns for wonen and men have been drawn on the grouad, provoking
a debate about th different labour peaks for women and men and the
continuous labourdemand, pointed out by the women, of their domestic
chores.

Visually, 18 math calendars are better than 12 month calendars for
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cevealing seasonal paiterms. Conventional Western calendars begin in
January, but the local calendar may start at some other ime, ot it may be
Whest - . peiter to start with a key event like the start of the nains,
parvssting Stubbile grazing Manure
p— Flow diggrams (sce figure 2.3) can elicit and present sequences such as the
Fi {Imigation [ Lsbow cycle m?odmﬁm and marketing. Key aspects can be noted alongside the
H : flow, for example labour requirements and monetary costs. These then
: hid W% Labour . ‘ become simple production accounts.
¥
5 { Manuring [ farmyard mansre Venn Diograms can also be used, for example for understanding inst-
; | - mtional relationships within a village. Even i quitc small villages the
; 2nd ploughing Labour aumber of different institutions and actions involved in decision-making
4 - ‘ can be considerable. These can be idenvified and diagrammed a1 a meeting
; E’Mﬂﬁm Hkg=Rs 60, of villagers or of & particular group. Venn diagrams, known in Pakistan as
' - ‘chapati diagrams’, use touching or overlapping circles of various sizes.
: (Begg ~ Ttabour \ Bach circle represents an individwal or énstitution and the size of the circle
' - . H indicates imporiance {(which can be discussed by the group undenakiog the
1 Mr__il‘sm- Labour gm,,m,m i exercise). The circles can be used to indicate the degree of contact or
E e i overlap in terms of arriving at decisions. Overlap occurs if ope institution
; LImigation [ Labour ot individua! asks another 1o 4o something, or if they have vo cooperate in
H - .'— some way, according to the following coavention:
: | ndferticer | Farmyard manure
E — Y - # separate circles mean no contact;
! | Earthing up, wheding | Latour ‘ o touching dircles indicate that information is exchanged:
} T s small overlaps point to some cooperation in decisions;
: ff’“m’ [ Labour # large overlaps mean considerable cooperation.
Whest Enrthing up, weadi ur
sowang I‘M ; Diagrams 10 aid analysis
{Inspection ] —}‘gg;ﬁcm Dept. Beyond their use to elicit information, diagrams can be used by and with
T - - rural people a5 an aid to analysis (see also pp 93-100). Most of those
| Vins cutting __ e Labour described are general purpose tools for identifying problems, constraints,
. ¥ solutions and opportunitics. Most of them have been used in group
¥ lL"ﬂ‘-‘_"W__j"l*eﬁf Sman days = Bs15 discussions by teams of researchers or extension specialists or combi-
- TOIAL £0ST nations of these (Conway 1986) but have recently been extended more to
IEM =Relld aich analysis by rural people themsetves, as the following examples illusteate.
n fhg=Re 2 Seasonal diagrameing can focus attention on key seasonal constraints.
l.?ﬂ'lﬂ_"_" In one village in Pakistan, for example, systematic seasonal diagramming
yield 40 rads { Raned revealed that the period when dyseatery was rife was also the time of
[ Sake _I {1800kg) barvesting, posing a problem with an agricultural as weill as a homan
Y aspect. Similarly, seasonal diagramming in South Wollo in Ethiopia found
daftar SALE « Rs 200 that the peak month for malaria was also the month of highest male
Bros lsbour requirement, for Jand preparation. More positively, the analysis of
NET RETURM Rs 7240 seasonal disgrams can point to oppoertunities, such as when new crops can
S —— be grown, ~
Veon diagrams for village finstitminm can simgﬂy be used to gzm
Fi 2.3: Production and focus analysis. We have found that they can be consunicted very casily
o cycle for seed poiaioes by cutting out paper circles of different sizes, labeMing them with the names
&
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of the institution or individust and then arranging them on 2 table in &
pattern that emierges from the discussion and experience of the par-
ficipants. Once arranged to everyone’s satisfaction, the circles can be
stapled into position and wsed to identify needs for improved links, better
overlap, or the positioning of new mmm )

The power and utility of diagramming can, finally, be fllustrated from a
workshop carried out in the Philippines which focused on 2 small dam at
the onttet of Lake Bubi in Bicod province (Conway and Sajise, 1986),
Following construction of the dam a number of severe problems arose,
primarily affecting the lakeside dwellers and inhabitants of the munici-
pality of Buhi. Those adversely afiected became understandably angry, to
the: point that the future of the project was in § .

in order o try and tackie the problem a team from the University of the
Philippines undertook a brief survey of the area, interviewing farmers and
sumimiarizing these interviews, together with secondary data and direct
obscrvations, in a series of diagrams similar to those discussed above. A
four-day workshop was then convened which brought together some 70
people representing not only the aid agencies and the central and provin-
dal government agencies, but alo Jocal politicians and representative
farmers and fishermen. The workshop was aimed at conflict resolution,
using a procedure for the analysis of diagrams. This worked extremely well
and one of the most satisfying memaories of the workshop was of intensive
but productive arguments between small groups of aid and government
officials and farmers and fishermen, focused on a particutar diagram {figure
2.4).

It turned ont that one of the key diagrams was a seasonal calendar which
helped resolve the central water scheduling issue, Fishermen above the
dam were complaining of their fish cages drying out and lakeside farmers of
their nice fields suffering drought, in order to provide water for the
downstream farmers. Construction of the seasonal calendar pinpoiated the
key constraints to the timing of agricultural and fishery operations, namely
the occurrence of typhoons and sulpbur upwellings, but also demonsirated
that retsining the water in the lake above a critical level until the end of
May could satisfy the upstream farmers and fishermen without severely
affecting those downstream.

Many of the examples cited earlicr, however, refer to work being
undertaken by the Aga Khan Rural Support Programme (AKRSP) in
notthern Pakistan (Conway et al, 1987). This programme aims at rapid
development io several hondred villages primarity through the efforts of
the villagers themselves. However, it remains to be scen how far diagrams
will be used by village organizations, Og;uhm;tkatvmcy«wide
LrOUPS MAY Use AZTO-eCOSYStem Zoning nning, and the mapping of
agro~coosystems siready done has been very illuminating.

Traditional land-use capability classification and agro-ecological 2oniog
tend to be data-hungry, requining extensive field and information
on climate, soils, vegetation, etc, By contrast, the method used in northern
Pakistan s meant (0 be rapid and iterative. In 1987, a trial zoning exer-
cdse wis under way in the Hunza walley, with 2 first rapid survey
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covering bioplysical features. An iteration emphasizi i i

features was 1o foliow and it was assumed that btﬁ:dam? w?ﬁg:em;fm
& more information was gathered in subsequent iterations. Biophysical
znes were characterized by the growing period for crops, which varies
with altitude from 190 to 330 days. Calcutations were mads from secondary

data, but then interviews with farmers were usad to alter and refine the.

initial boundaries. Farmers were well aware of the major differences
were mapping along the valley and could give us acmj:rm :stz’mateu\;?
growing periods in their own and neighbouning villages.

A second technique nnder development is sustainability analysis, This is o
group excruise which can be used to investigate either a particular production
and marketing flow or 2 nt process or project. The aim is to
&n&ﬁywpucma:andmmnthatmmwmmdmﬁﬁskofuﬂuﬁm&
The exercise begins by construction of a flow diagram. The groups sit mund
a very large sheet of paper on which the flow diagram is marked out in black.
Then participants use coloured pens to mark in problems that they know or
gocss will arise (in blue), stresses or shocks that may oecur (in red) and

d preventive measures or solutions (in green). Finally, points in the

duction cycie are marked in yellow where checks (or monitoring) seem
advisable 10 sex if problems are developing. It is hoped that village groups will
ﬁndnme&dwmmlﬁcsxmmwofkcymdmﬁmpmmﬁﬁsway.

Conclsion

The potential of diagrams for eliciting the knowledge of rural people
for analysis by and with them, is only just bcgi%:uing to be mhzgd
Professionals concerned with rural development have tended 1o suppose
that rural people, especially if they are illiterate, will not be able to
understand or use dizgrams. Our own experience has been that their
aapabilities almost always exceed the expeciations of outsiders, The best
rule of thumb seems to be to assume that they can understand and use
dml:‘mmhs uz:‘d proved otherwise.

or the future, there is scope for much inventiveness, by rural
and by outsiders, in devising and using these and other diay*a};\s, e@ﬁnﬁ
the advantages they have aver more conventionat methods of investigation
and analysis,

2.6 Maps drawn by farmers and extensionists
ANIL K. GUPTA AND IDS WORKSHOP

bﬁmm&wﬂm

Mapping can be viewed as one specific type of diagramming method
noted by Gordon Comway in section 2.5, It might apmrngsmpﬁsiné :ﬁ

* “-l 74 . .
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include maps as part of this discussion of innovative methods, since
mepping is a conventional technique which has been used for decades 25 2
part of formal agroromic and geographical research, land-use planning,
and a guide lo many other activities, and it is wodoubtedly a vital tool for
many purposes. However, while recognizing the importance of mapping in
its conventional forms, our discussion instead stresses pew approaches.

Reality mapping is a method we bave used in several contexis, most
recently in India® in July 1987, as an attempt to understand the way poot
people perceive their environment. What we do is give coloured pens and
paper to individual men or women on an occasion when they are meeting
as & group, for example, in a women’s workshop. Very ofien, these are
people who have never handled a pen before, We then ask them 1o draw
their village or any aspect of it which they see as important to their
survival. Not infrequently, at least among women, the result is only a
volourful pattern or design without any tecognizable figure or shipe,
However, many do draw trees and planis and, almost without fail, a
temple. It is instructive 1o study which species they draw and what plants
they feel most comfortable about drawing.

We have tried this exercise with Indian Administrative Service officers in
india and scientists in Bangladesh as well as with poor women and farmers.
Several differences reflccting social background and sex have emerged.
Women el 10 draw very smali forms, ofien centred on a temple and
rarely showing any means of transport. Men, by conirast, rarcly omit
transport. Moreover, in the case of a dry village in Maharashtra where a
student named Mandavkar tried it, it was noticeable that while many poor
people drew only their immediate neighbours and fields, the richer people
drew in far more detail covering the whole village.

We are still analysing what may be gained in understanding people’s
cognitive maps through drawing, and we do not claim much at present.
However, we can recommend its use as an ‘unfreezing device’ at the
beginning of farmers’ or scientists” workshops. It can generate tremendous
creativity in group sessions, as happened at a session at Bangladesh
Agricultural Research Institute (BARI). There paintings done by groups
were hold and satirical, in contrast 10 the more restrained individual ones,
What we hope to do, however, is 1o refine the technique $0 a5 to help us
understand how people relate to their resource environment.

Topographical maps by pastoralists .
In some places, village peopie have been encouraged to draw maps of
more strictly topographical kind. One agency in Mexico regulacly asks
people to draw maps of their own villages. An instance in West Africa
relates (o Jeremy Swift's work with Wodaabe Fulani pastoralists in Niger
{Chambers 1983:99). The research team asked some herders to draw maps,
which they did without difficulty. The maps differentiated arcas

(o their ecological charscteristics, as might have been expocted, but also
indicated several special zoncs. These were areas where the herders’ cattle
got night blindness foom vitamin A deficiency in the dry season, for which

&7 ¥ »
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TROPICAL SOIL BIOLOGY AND FERTILITY PROGRAMME

CRL

TO: Participants in Slash and Burn Consortium
FROM: Cheryl Palm 7,

21 Dec 1992

While reading the following discusion paper on the biophysical aspects of site
characterization please include any comments and addittions. I have tried to emphasize
measurements that are not as common. At the same time I have prbably shown the TSBF
bias on biological measurements so I would appreciate help from those of your with other
biases. Keep in mind several issues, coordination with other networks, national, regional and
international and the measurements and methods they promote; the role of GIS and how to
interact from the beginning; current models of use to the Slash and Bum Project; quality
control and the need for any central laboratories. In particular, we need to plan what site
characterization and training activitics the biophysical group considers most important for the
workshop. In discussions with Dennis Garrity and Mike Swift with thought exercises in
biomass measurements {above and belowground), meteorological measurements, and

experieminal design and plot layout could be important. In your response please include
other factors or exercises you think important.

Imernational Union of Biological Sciences Unesce - Man and the Biosphere Programme



STANDARDIZED MEASUREMENTS AND METHODS FOR SITE
CHARACTERIZATION AND MONITORING OF BIOPHYSICAL PARAMETERS
FOR THE SLASH AND BURN PROJECT

Cheryl Palm, TSBF, Box 30677, Nairobi

The specific objectives of the biophysical research agenda for the Slash and Bum
Project fall into three general activities; 1) Characterization of the biophysical eavironment
of key deforestation areas, including regional GIS data bases which together will provide the
environmental framework where research will be conducted and have potential impact. 2)
Evaluation of existing land-use systems and newly developed technologies with respect to
their species composition and interactions, productivity, nutrients cycling and budgets and
other aspects of sustainability. 3) Quantification of the contribution of slash and bumn
agriculture and proposed alternative land-use systems to components of global change,
particularly green house gas emissions and soil depletion and amelioration. Each of these
three activities requires exteasive measurements, some of them overlapping between the
activities but others are quite specific to a particular objective, We must be certain that the
list of required measurements contains those that are essential to meeting the objectives but
at the same time the list must not be overwhelming so as to discourage complete compliance
by the participants. Methods used for the measurements must be standardized to provide
compatible data for synthesis and comparisons of relative productivity and sustainability of
alternative land use systems and for extrapolation of the more promising alternative land use

practices.

Several questions must be addressed when selecting which variables to measure and
what methods to use:

1. Where are the measurements to be made, or in other words, what is the site?

2. Is the measurement for site characterization or for monitoring?

3. What are the types of experiments to be conducted at each site?

4. What is the reason for making a particular measurement? Is the measurement

useful for understanding the productivity and sustainability of the systems?

5. What is the cost and time effectiveness of the measurements relative to the

information gained? Can the measurement be estimated other parameters?

6. What methods are the majority of the laboratories already using for the specified
measurements?



2

With regard to the first question, research proposed for the Slash and Bum project
occurs at several levels or scales, from the experimental plot to a global framework,
Research will be focussed around the § benchmark sites. Each benchmark site is comprised
by a primary research station and possibily some related substations within the same country.
The benchmark sites and substations will represent the basic agroecological-socioeconomic
zones in which slash and burn agricuture is a pressing land use problem. These benchmark
sites and stations will be characterized in a general sense with respect to climate, vegetation,
soils, and land-use practice and this information applied to georeferenced datasets. The
actual experiments will be conducted both on on-station and on-farm plots. A more detailed
site characterization will be required for the on-station experimental plots than the general
description for the benchmark sites but by the nature of on-farm experimentation less detail
will be required. For the proposed work to be relevant both at the small and larger scale
it is essential that the areas or sites, at each level, are representative and that there are key
links between the different levels. The data collected or required at each level is quite
different but the data obtained at one level must be relevant and sufficient to feed necessary
information into the next level,

It is also important to know if the measurement is for site characterization or for long-
term monitoring of changes in experimental plots under various treatments. Site
characterization usually includes those parameters which define the general environment in
terms of location, climate, soils, vegetation, and even land-use history. These parameters
set the conditions for the potential productivity of the slash and burn systems. Long-term
monitoring involves repeated measurements of variables referred to as the response variables,
and includes the physical, chemical and biological variables of the vegetation and soils which
change as a result of changes in land use. The response can be fast for some of the variables
such as change in vegetation biomass but much slower in others such as soil organic matter;
therefore the frequency for measuring the variables will vary according to the systems under
study and the response times for the different variables. Some of the parameters that define
the site characteristics in a general sense are also response variables which must be measured
in greater detail with time. Another type of measurement can be called the driving variables
or those that cause changes in the response variables. Driving variables are considered to
be external to the system, causing changes within the system, and are often associated with
land-use changes and management. For the purposes of slash-and-bum agriculture examples



would include clearing and burning the vegetation, fertilization and tillage.

No specific experiments have been proposed yet for any of the Slash and Burn sites
therefore it is difficult to recommend specific measurements. The types of experiments
envisioned cover a broad spectrum and would include crop variety and tree provenance trials;
component interactions, such as crop-tree and crop-weed; nutrient cycling and nutrient
budgets. The discussion paper includes a rather comprehensive list of measurements that
could apply to many different types of experiments. It is not expected that all measurements
be made at all sites but that subsets of data be taken depending on the objectives of each
particular experiment.

There must be sufficient reason for choosing a particular measurement to be included
for site characterization or monitoring studies. The reason for site characterization are more
straightforward and relate to the climate, soil, and vegetation features that are relevant to the
production potential of an area. Variables to measure for monitoring studies are not so
obvious because of the diversity and complexity of the studies. A guideline to follow when
choosing measurements could be biophysical aspects of sustainability, namely production
trends and environmental impact. Examples for the production side would be trends in crop
production, soil fertility, weed biomass and composition, and nutrient budgets. From the
environmental context, examples would include emission of greenhouse gases, loss of soil
organic matter as CQ, and other forms of nutrient loss from the system, including erosion
and leaching.

Given the above considerations this discussion paper presents a recommended list of
measurements according to two critera: where they are to be taken - benchmark areas, on-
station or on-farm experimental plots and whether they are for site characterization or
monitoring studies, or both. Not all measurements are relevant to all experiments.

Specific methods are proposed for these measurements. The details of the methods
are not inciuded in this paper, they will be provided once the suite of measurements has been
decided. Many of the methods are familiar to agronomic research and are already used by
many of the national laboratories and research centers; details for these methods can be found
in the American Society of Agronomy publications - Methods of Soil Analysis, Parts 1 and
2 or the Tropical Soil Biology and Fertility Handbook of Methods. Other methods, however,
are derived more from ecological research and may not be as widely known or utilized.
More detail of these methodolgies and a rationale for their selection will be presented for
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those that are not so widely used. The TSBF Handbook has been used as a guideline for the
measurements and should be consulted for background information and the details of the
methods.

Particular emphasis has been placed on the soil and vegetation varilables. It is
important these variables fall into two categories: pools (standing stocks) and processes
(fluxes in and out of the system and between the pools). Both site characterization and
monitoring include both pool and process variables. Monitoring studies which follow the
changes in pool sizes with time provide valuable information about changes in the systems.
Studies which also measure the changes in processes provide a better understanding of why
the system is changing. To illustrate the distinction, a monitoring study that measures the
pool of soil organic matter will indicate if the content is changing or remaining the same.
If this information is coupled with process variables such as decompostion rates and litterfali
or residue applications we will be understand more about why it is changing. This process
information provides the basis for the desigﬁ of more efficient management of systems.
Some of the fluxes that are important in slash and burn systems are presented in Table 1,
methods for measuring some of them will be discussed in the following text.

It is our intent to present the measurements and methods as a starting point for
discussion, we hope to reach on consensus in the following drafts and workshops. A
comprehensive list of measurements is presented below in separate categories of location,
climate, land-use, soils, and vegetation. Those variables which are considered requisites for
site characterization at the benchmark area, on-station, or on-farm sites are highlighted.
Additional mearsurements that are important for characterizing and monitoring specific

components of experiments are also presented.

LOCATION

The exact location of a site, with respect to longitude, latitude and altitude, is
important for providing information for geographically referenced data banks. Additional
information such as landscape position (alluvial terrace, lowland, hillside or ridge), slope,
aspect and geology or parent material are important for defining the site. The benchmark
areas would ideally provide information of the percent of the area they represent that is in
the different landscape position, slope categories (0-5, 5-10, 10-20, 20-40% and above), and
geological zones. The actual area to be represented by the characterization of these
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benchmark sites must be decided and coordinated with the georeferenced information. For
both on-station and on-farm plots it is important to record all the information in Table 1 for
site characterization purposes.

Table 1. Variables required for site characterization of the benchmark areas, on-station and
on-farm plots.

Location Benchmark Area On-station and on-farm plots
Variable _ |
Latitude and | general area represented by the site Exact location, (Global position
longitude locators (GPL, eg. Loran,
Magellan)
Altitude percent of area in various altitude Altimeter
categories
Landscape percent of area in different landscape | Description
position categories
Slope percent of area in different slope Inclinometer (%)
categories
Geology/ percent of area in different Description of geology/parent
Parent geological zones material of exact site
Material
CLIMATE VARIABLES

The climatic data required for site characterization and monitoring and the methods
for obtaining them are provided in great detail in the TSBF Handbook, p. 8, and the
IBSRAM Technical Notes No. 1 on Site Selection and Characterization, p. 53-88, and are
based on the WMO guidelines. The measurements are features of most agrometerological
stations. Many experimental stations are already equipped with meterorlogical stations, for
those that are not we would recommend recording stations with data loggers.

The measurements, methods, purpose (site characterization or monitoring) and
location (benchmark area, on-station plots, on-farm plots) are presented in Table 2. For the
benchmark areas longterm data on mean monthly rainfall, and maximum and minimum daily
air temperature should be compiled for the site characterization. The number of years the
records cover should be reported and is preferrably more than 10 years. More detailed daily
monitoring of rainfall, temperature (air and soil), evaporation, radiation, wind and humidity

are necessary for on-station experiments. The measurements should be taken as near to the
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experimental plots as possible and if it suspected that rainfall is different at the plots then
additional gauges should be installed near the plots. Most of the data obtained on-station can
be used for the on-farm experimental sites, but again it is recommended that daily rainfall
be measured for the on-farm plots.

aryl frec of measurement of viimatic variables,

Jable 2. Method, location, and uency of measurement
§ Climatic Hethod Benchmark Area on-station tn-farm
i_Varieble I R plots Lots
Rainfall collected daily, receptive area of Longterm records, | daily, mm datly, mm
gauge should be 200 cn’ mean wonthly
precip (wm/mo)
Temparature daily mox and min, measured 1.2-2.0 m Lorgterm records, | daily max
above the ground wean monthly max and min ---
and min (°C)
Soil Tesp daily max/min at C.10mdepth ] - - -~ - for specific
studies in - -
relevant
treatments
Radiation Campbeil suwhine recorder ] = - - - - datly -~ - -
Evaporation [ Cisss & pen '} === == daily -
Wird cup Bnemometer } r o= = = = daily . - .
Huai:ﬁt; Assmann psychrometer § = = = - = daily - -

LAND-USE

A fairly detailed description of the land-use of the area under study is important for
detefmining potential points of intervention for improving the productivity and sustainability
of the current agricultural system. One must distinquish between a general description of
the land use of the area being studied and the actual land-use of the experiemental site. Both
are important but provide different types of information. The former is for characterization
of land use patterns in the bench mark areas and provides information the percentage of the
area under different land-use management.  The latter, past land use of a site used for
experimental purposes, is important for understanding the immediate factors, or driving
variables, that will had an impact on the current status of the vegetataion and soil. Current
land use could be considered the experimental treatments that are installed.

The type of information needed is presented in Table 3. Much of the data for site
characterization of the benchmark area will be obtained from interview surveys and others
secondary information available and will overlap with the information requested by the
socioeconomic survey. Quantification of as many of the driving variables, such as fertilizer
use, stocking rates and crop and fallow length, rather than a qualitative description, is most
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useful and will aid in understanding and predicting the magnitude of the response variables.
Of particular importance for determining the productivity of areas under different land
use and the impact of areas in slash-and burn agriculture to the emission of greenhouse gases
is an indication of the amount and age of the vegetation cleared and the frequency of clearing
a single area. For example, is an area cleared once and then abandoned to forest or put to
another use or is the land cropped or used until it is degraded? Other important factors
influencing the maintenance or decline of productivity of slash and burn practice in the area
are the length of the cropping cycle and subsequent fallow period, and an indication if the
fallow period is decreasing and/or cropping period increasing.
Table 3. The different aspects of land use that are important for area and site characterization. (adapted

from the TSRF iiaﬂbook! B- 20

Land use INFORMATION REQUIRED AREA {AC) OR SITE
variabte . CHARACTERIIAYTON
{5C)

Type of land-use: pastures, % ares in cach cetegory or class (TSBF AC
crops, plantstions Hanchyook, p.20)

Clearing and burning *Aren cleared per year, type of land AC
¢leared (undisturbed forest, follow
{age), grassiamd

*Clearing and buming method

Management, type of use (crops, *crop/fallow ratio (years) AC and SC
pastures, plantations, etc) *crop and tree varieties and plant
spacing, *rotations and intercropping
*aroursi covers

*weeds ard weed control

*tillage, irrigation

*animais, stocking rates

*pastures, plant composiyion _
| Inputs *types {fertilizers, manures, prunings, AC and SC
: mulches) :

*qusntities

*riming and method of gpplication

-

" Dutputs *harvest products (fruits, grains, AC and $C
$trew, etc.)

SOIL VARIABLES
Site Characterization - There are several soil variables that are essential for site
characterization for most types of experiments envisioned. The soil chemical and physical
properties, along with the climate, will dictate the appropriate crop varieties and tree
provenances for the area by setting the fertility and hydrologic potential and constraints for
growth and production. We recommend that the 2 or 3 dominant soil types for the
benchmark area be classified according to Soil Taxonomy, to the family level.

Soil classification according to Soil Taxonomy is quite detailed and involves some
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chemical and mineralogical procedures not available to most laboratories. The Soil
Management Support Services (SMSS) of US AID can often assist in the analysis and
classification of soils. Some of the sites have undoubtedly been analyzed and classified
accordingly.

It is not necessary to classify the soils of the experimental plots but it can usually be
ascertained from the information of the soils in the benchmark areas. There are, however,
several variables that are important for site characterization of the on-station and on-farm
plots (Tables 4A, 4B). These include particle size analysis (texture), soil available water,
from the physical aspects; and pH, ECEC (effective cation exchange capacity), %base
saturation, N mineralization potential as measured by anaerobic mineralization, and P-
fixation, measured via P sorption isotherms, from the chemical aspects.

Another measurement that could be added to the list that is not normally considered
part of site characterization could be a test for the limiting nutrient(s) to production. Many
experiments will look at various treatments for maintaining or improving crop vields and soil
fertility, knowing the limiting nutrient aids in selecting treatments and understanding results.

casurements fc onitoring fertility, nutrie

In addition to site characterization there are varibles that are important for longterm
monitpring studies (Tables 4A, 4B). This section presents some of those measurements. The
depth and frequency of sampling depends on the measurement and experiment. Bulk density
must also be sampled for experiments concerned with changes in the total stocks of nutrients
in the system. All of these factors should be discussed as they apply to different types of
studies.

Nitrogen, as well as, phosphorus are the primary limiting nutrients in tropical soils.
Whereas laboratory methods for evaluating the available nutrient supply and fertility status
for the basic cations are quite reliable, there is no widely accepted method for estimating
nitrogen and phosphorus availability. Total N and P are generally large pools that do not
change significantly even over a few years. Inorganic N levels are extremely variable
spatially and temporally and are not ususally correlated with crop productuction except
perhaps under fertilized conditions. Certain ‘methods for measuring available P do provide
a guide for critical levels for some crops, but does not work for tree production.
Obviously, some measure of the more readily available portions of soil N and P are needed.
Even though there is still no concensus we recommend in situ N mineralization and the
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Hedley et al. (1982) P fractionation scheme, for means of assessing changes in N and P
availabilities.

N-mineralization Mineralization is the process by which soil organic matter and
added organic materials decompose and release inorganic N. The rate depends on many
factors including, rainfall and temperature, the total soil N content as well as its composition.
The amount and type of organic materials added to the soil will also alter the net
mineralization rate and pattern. Several methods have been proposed for estimating
mineralization and they all have particular problems (see TSBF Handbook p 162-165) but
they can provide relative indices for nitrogen availability.

The TSBF group adopted the in-situ undisturbed core method outlined by Raison et
al (1987). Paired pvc tubes are driven into the topsoil; the soil from one tube is extracted
immediately for inorganic N while the other tube is left, covered, in the soil for 14 days to
one month before removing and extracting for inorganic N. The difference in inorganic N
between the two times is considered to be net mineralization. In the wetter sites, the method
is not as reliable as in the dries areas, partially due to the spatial variability of the process
but also due to methodological problems of compaction and water saturation. Despite these
problems we encourage further attempts at estimating in sitn mineralization by use of tubes
with a larger diameter to avoid compaction and by sampling intensively in a small area.

Intensive sequential sampling for mineralization can provide an estimate for the
amount of N made available to plants during the course of crop growth or during the year,
This however is extremely time consuming and not very practical; ideally mineralization rates
from soil organic matter couid be modelled with information on the effect of soil temperature
and moisture, such an exercise could be important for determining the inherent mineralization
rates of the various soilclimate zones representative of the slash and burn areas.
Simulataneous anearobic or aerobic incubations carried out in the lab would help to establish
a relationship for the field and lab measurements at different sites.

Another use of intensive sampling of mineralization is to determine the nitrogen
availablity patterns following applications of organic materials of varying chemical
characteristics and decompositions rates. Coupled with information on changes in the light
fraction (see below) could aid in the selection of materials and timing of application to
synchronize nutrient availability with plant demand and minimizes losses of nutrients from
the system.
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Phosphorus fractionation - Estimating phosphorus availability in tropical soils is
problematic partially because of the high P-fixation capacity of many of the soils with high
Fe and Al oxide or allophane contents. Much of the P in weathered tropical soils exists in
recalcitrant pools and this P is generally considered to be unavailable. Recent studies have
shown that much of that recalcitrant P is utilized and that most of the P utilized comes from
organic pools, rather than inorganic pools as in less weathered soils. Soil test data for P can
show little or no change with time despite crep harvest removals and continued tree and crop
growth, this also indicates that the available P is being replenished from the other pools.
Certain pools of P that are not measured in most soil tests are apparently a readily available
source of Pi for plant uptake.

A scheme developed by Hedley et al (1982) separates P into different fractions using
sequential extractants: resin, bicarbonate, NaOH, sonication with NaOH, HCI, and a residual
P extracted by H,S8O, and H,O,. The different fractions are also separated into inorganic and
organic P. While this fractionation method is laborious and time consuming we believe it
merits further consideration. By looking at the changes in the different pools with time in
different land use practices we may be able to better understand P dynamics and the controls
on P availablity in different soils. It may be that only certain pools in the fractionation
scheme will be crucial for assessing changes in P availability. The dependence on organic
inputs in slash and bum agricuiture stresses the importance of investigating this pool more
thoroughly, T

Other candidate methods for looking at changes in soil P would be separating total
soil P into inorganic and organic forms or more by a two step extraction, acid followed by
base, detailed by Bowman (1989). Another method that has been developed in New Zealand
that appears promising for a soil test for frees is cumulative P extracted by consequetive
extractions with bicarbonate.

oil i er:

In recent years there has been renewed interest in soil organic matter research because
1) the importance of soil organic matter in maintaining the productivity of low-input
agricultural systems such as slash and bum agriculture, and 2) the contribution of the loss
of soil organic matter to carbon dioxide and other greenhouse gas emissions. Despite its
importance, there is no ’soil test’ for looking at soil organic matter as it affects productivity.
Current efforts are being made to measure more active or labile fractions of soil organic C,
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N, and to some extent P, and to see if there is a correlation with productivity.

Microbial biomass (C, N, and P), soluble C, and anaerobic N mineralization are
suggested as estimates for a fast turnover pool that would be relevant to nutrient availabitity.
There is not yet conclusive evidence showing a general relationship with any of these
measurements and productivity. Part of the reason is that the correct types of experiment
have not been conducted; much of the time has been spent on methods development. The
Slash and Bumn project will provide the types of experiments needed to test the value of the
VATIOUS measurements.

Microbial biomass The method recommended for microbial biomass C and N is the
chloroform fumigation-direct exiraction method of Vance et al. (1987). This method works
better on acid soils than the original fumigation incubation procedure and it is not sensitive
to recent organic additions. The method is best used when comparing different treatments
on the same soil but is probably not good for comparing microbial biomass on drastically
different soils, although the trends may be similar. The fumigation time may vary with soils,
sandy soils probably only require one day of fumigation whereas clayey or wet soils may
require three to five days (this should be checked at each site). Fumigated and unfumigated
soils are extracted with K;SO, and the extract analyzed for C and N (TSBF HANDBOOK).
The agmount extracted from the unfumigated soil can be considered an estimate of soluble C
and N and the difference between the amount extracted from the fumigated and unfumipated
soils is related fo the microbial C and N, factors have been calculated to convert the values
to biomass. There is evidence that short-term changes in microbial biomass reflect long-term
trends in soil organic matter content,

Light fraction The light fraction consists of the soil organic matter that is not bound
to clay minerals and can makeup 5 to 50% of the soil organic matter. It is basically
undecomposed or partially decomposed organic material in the soil and is therefore
distinctively different from the clay bound, humified soil organic matter. Knowing the %
of the total soil organic matter that is in this light fraction may serve as a means of breaking
down the total into functionally pools. Preliminary studies indicate that the light fraction may
represent a pool of slower turnover time than microbial biomass. Measuring the changes in
light fraction over time with changes in land use and management may provide a some
correlation to production trends and ultimately lead to a soil test parameter.

Several methods have been proposed for measuring the light fraction; these methods
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cover a broad range in technical detail and equiupment, from simply swirling the soil in
water and collecting the material that floats to more complicated sonication and density
fractionation procedures. The method we recommend involves sieving the soil through a
2mm sieve, and them dispersing the soil in dilute (0.5M) sodium hexametaphosphate for 16
hours and then filtering through a 0.53um sieve. The material trapped on the sieve is oven-
dried and can be analysed for C and N, the fraction cannot be analyzed for P because the
dispersant contains P, Perhaps by modifying the method and dispersing with NaOH P can
also be measured. The light fraction must be ashed to correct for the amount of the mineral
soil adhered. This method may not work for well aggregated soils, so sonication for a
specified time may be required.

SOIL FAUNA

Soil fauna are important for forming and maintaining soil structure and also in the
decomposition and mineralization of organic inputs and soil organic matter. Despite these
important functions there has been littie emphasis on characterizing soil fauna. Changes in
land use result in drastic reductions in the number and types of soil fauna which can have
an impact on both soil structure and fertility. Methods for collection, separating, and
classifying s0il fauna are presented in the TSBF Handbook. Experiments proposed by the
slash and burn should place emphasis on the characterization and function of soil fauna. It
may be necessary to assign a group of experts to coordinate this task given the speciality of
the subject matter,

VEGETATION VARIABLES

Measurement of the standing stocks and rates of accumulation of biomass and
nutrients of the vegetation, both above and belowground; and the amount, chemical
composition, and decomposition rates of organic inputs are important for understanding the
initial stocks of the site and the vegetation dynamics and nutrient fluxes of the system and
for following the production and nutrient accumulation of the replacement systems. The
methods described below are used for both site characterization and monitoring of vegetation,
the measurements will not be required for all type of experiments (Table 5).

BIOMASS AND NUTRIENT CONTENT Quantification of the biomass and nutrient content
of the vegetation that is cleared for slash-and-burn agriculture is necessary for understanding
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the potential productivity of the suceeding system as well as the loss of carbon and nutrients
from the system. The burn converts many of the nutrients stored in the biomass to plant
available form in the ash but the burn also converts most of the carbon and nitrogen to
gaseous form, particularly CGO, and NO,, which are greenhouse gases. Other nutrients can
be lost by subsequent leaching. The actual amount of the nutrients in the biomass that are
supplied by the burn can be estimated by measuring the ash content on the soil surface
shortly
after the bumn (see section belos for the method). The amount lost either by gaseous
emission or leaching can be estimated by the difference in the total nutrient content of the
vegetation before the burn and the amount of ash produced. However the difference method
does not specify how the nutrients were lost, so it is recommended that attempts be made to
measure the largest losses (methods described in Synthesis section).

Measurements of the biomass and nutrients of the area cleared should be characterized
for longterm experiments concerned with productivity and nutrient cycling and is particularly
important for sites that are monitored joinﬂ;f with GCTE for the emission of greenhouse
gases. The actual measurements should be confined to the experimental plots for on-station
research. In terms of site characterization for the benchmark areas, it would be desirable to
have gstimates for the biomass of the majority of the areas cleared for slash and bum
agriculture (or some rough indication, such as x% of the areas cleared are from primary
forest of 300 t/ha and y% from fallows of 75 t/ha), although the methods for doing so are
not currently reliable, For on-farm experiments, when possible the biomass and nutrients
of the cleared vegetation should be measured for experiments concemed with crop
productivity, at the very least the amount of ash added to the topsoil should be measured and
analyzed for nutrients.
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Aboveground biomass Methods used for measuring biomass differ for woody or herbaceous

vegetation.

Measurements of woody biomass and nutrient content are labor and time consuming
but are crucial for ascertaining the initial nutrient content of the forest or fallow vegetation
that is cleared. The aboveground biomass of a secondary or primary forest can be estimated
by destructive sampling of a minimum of 5% of the area. All vegetation within quadrats of
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transects is harvested and weighed fresh in the field. Subsamples are then oven dried,
wieghed for conversion to dry matter basis, and analyzed for nutrient concentration. Carbon
is assumed to be 0.5*biomass. The vegetation should be separated into the leaf, branch, and
stem components throughout the sampling and nutrient analysis stages.

Woody biomass can also be estimated by using allometric equations. Allometric
equations take a parameter that is easily measured such as diameter and height to calculate
biomass, which is not so easily measured. The equations can be developed on site, by the
destructive harvest method, or by equations developed by Brown, Gillespie, and Lugo
(1988). They have provided separate equations for different forest types (these equations are
supplied in the TSBF Handbook). The equations require the diameter of individual trees, so
they can also be used to estimate the biomass of individual trees or the summed biomass of
the trees in a particular area> A few problems could be encountered using these equations.
The first is that the equation were developed for primary forests so may not be applicable
for young secondary forests and forest fallows, The information also does not give the
nutrient content of the vegetation.

The biomass of the replacement land-use system also must be measured; if the system
is characterized by trees then the biomass and nutrient changes should be estimated on a
yearly basis. This can again be done by use of allometric equations but it is best that the
equations be developed for the particular species planted in the experiment. Such equations
are also useful following biomass production in provenance trials.

Herbaceous vegetation consisting of grasslands, crops, weeds, and cover crops can
all basically be measured in a similar manner by harvesting the vegetation in a number of
small quadrats. The size of the quadrats will depend on the type and distribution, or plant
spacing, but is usualty 0.5x0.5m or 1.0x1.0m. The number of quadrats sampled should be
around 20-30 (TSBF Handbook). The total biomass can be measured or the amount
represented by different vegetation types; e.g. weeds or crops.

Belowground vegetation Estimations of root biomass may be as essential for characterizing
the site in terms of the nutrients made available upon clearing and burning; although the roots
generally do not burn, they will contribute nutrients as they decompose with time. The roots
become more important as the biomass of the aboveground vegetation is smaller and may

contribute over half of the biomass in grasslénd systems.



17

Methods for estimating roots are difficult because of the varialblity of roots but also
because the nature of sampling in the soils and extracting the roots from the mineral soil for
weighing and nutrient analysis. Roots are sampled by coring techniques that are described
in the TSBF Handbook, and the biomass of roots is reported on a per gram of soil basis.
Again this measurement is important primarily for longterm studies of nutrient cycling and
budgets and should be restricted to on-station plots cleared for experiments.

Perhaps more important than root biomass for many studies, particularly for
compenent trials and component interaction studies, is root distribution. Distribution patterns
provide a good indicator of the zones of nutrient and water uptake and therefore potential
competition among plant types. Root patterns will vary with plant type, soil types, and
climates. Root distribution patterns are best studied by looking at trench profiles that are
made next to the plants of interest. Details are again provided in the TSBF Handbook. The
number of root hairs occurring in a particular depth interval are counted and recorded as a
percentage of the total number of roots sampled to a defined depth.

The soil organic matter content is determined by the amount of inputs to the soil (above and
belowground) and the rates of decomposition of the materials. The decomposition rates are
determined by the temperature and moisture of the specific environment where the organic
material is located and also by the chemical composition of the materials. The loss of soil
organic matter results in a loss in soil fertility and the release of CO2 to the atmosphere,
therefore, it is important to maintain soil organic matter. The loss can be determined simply
by measuring the changes in carbon with time, as indicated by successive measurements.
In order to understand the reasons for losses or maintenance of soil organic matter it is
necessary to measure the organic inputs and their decomposition rates, and compare thein
between different systems. Such comparisons will lead to an understanding of the controls
of soil organic matter and point to management techniques that will maintain soil organic
matter and fertility. These measurements would not be required at all sites but would b
considered important for sites investigating improvements in crop and soil management with
the use of mulches and manures or for sites studying the losses or storage of soil organic
matter and the relation to global change (sites where GCTE is collaborating).

Organic Inputs The organic inputs to the soil can be from within the system
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(internal cycling) via crop residue returns, litterfall, and live mulches. The amount of
internal inputs is determined by the productivity of the system, and can come from above or
belowground. Inputs can also be supplied from offsite (external inputs) as manures and
mulches and residues, among others. The amount of inputs from external sources can be
managed more than those from internal cycling because it is not dependent on the
productivity of the system. The inputs from internal cycling can come from above- and
belowground sources. The amount of inputs, whether from internal or external sources,
should be measured on a per area basis. If the inputs consist of various types and plant parts
they should be reported according to the amount of each type and even broken down into the
amount of leaves and branches if the case arises. The fate of the inputs and the resulting
changes in so0il organic matter content and fertility depend not only on the amount and rate
of decomposition but also the method of application; therefore it is important to report if the
material is surface applied or incorported.

Ash The ash produced from burning the aboveground vegetation determines the
amount of nutrients available to the subsequent crops and vegetation; so although it is not
truely an organic input it is important to measure the amount and nutrient content of the ash.
The ash is normally collected in metal trays (0.5x0.5 m) placed on the soil surface,
underneath the litter layer before the burn, Twenty to thirty trays should be placed randonly
per hectare. After the bum the ash is collected in bags, oven dried and weighed. If there is
unburned material it shoul be separated from the ash and can also be weighed to give an
indication of how much material did not bum. The ash is also analyzed for nutrient content
and if necessary corrections must be made for contamination by the mineral soil.

Organic input quality and decomposition The decomposition of organic materials
also provides nutrients for plant growth, the rate of release of nutrients particulary N and P
varies with the decomposition rate of the material, Knowing these release patterns and how
they va:y with the quality of the organic inputs may help in determining the timing of
application of mulches, manures, and crop residues to crops in order to ensure the nutrients
are available at a time when the crop demands the nutrients, this would also decrease nutrient
losses from the system.

Quality refers to the rate of decomposition of the material and depends on many
factors, among them, N concentration and lignin are the most important and methods for
measuring them are in the TSBF Handbook (N by Kjeldahl, lignin by acid-detergent fiber).
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In general, the higher the N concentration the higher the rate of decomposition and the higher
the lignin concentration the slower the decomposition. Leguminous materials are generally
high in N concentration and the rate of decomposition is apparently influenced by the
polyphenolic content. Measuring polyphenolic poses a problem because of the variety of
compounds that are included and the methods for extracting them. The methods are worth
discussing, as well as the type of polyphenlic compound that would be of interest in
analyzing, eg, condensed vs hydrolysable or tannin vs nontannin. Other variables which
could be important in influencing the decomposition rate include the other nutrient cations
and aluminum concentration.

Decomposition of the organic inputs, including the roots, is measured using the
litterbag technique. The decomposition of the inputs must be followed in the appropriate
context, i.e., if the materiai is incorporated the plant materials (litterbags) must also be
incorporated. When possible standardized litterbags (size and mesh size) and methods should
be used; however, one’s judgement must be used to ensure that the materials and methods
are correct for the given situation. For surface applied materials it is perhaps easier to use
the litterbags as an envelope placed on the soil surface but for incorporated materials to use
the litterbags as vertical cylinders, as described in the TSBF Handbook. The decision as to
which method is used must also take into account the size of the mesh relative to size of the
organic¢ inputs, if the inputs are smali and likely to fall through the mesh then it would be
better to use the bags as cylinders or to place a smaller mesh size on the bottom of the bag.

The litterbags must be collected at crucial times to provide the nutrient release curves,
including any immobilization phase. The collection times will depend both on the quality of
the material but also on the rainfall and temperature during the course of the decomposition.
We recommend collecting at 1, 2, 4, 8, 16, and 32 weeks in warm, humid climates and
doubling or tripling those times for drier climates. The decision must be made based on the
investigators’ knowledge of the system and materials under study. At each collection time
the dry mass remaining and the N, P, and other nutrients, in the tissue should be determined
to give the nutrient release patterns.

The measurements recommended above have been done so in isolation of any specific
objectives or experiments and it may be difficult to understand the reason for certain



20

measurements. At the same time there are many other measurements that have been omitted
or overlooked. Some of the measurements can stand alone if they pertain to components but
some must be considered in conjunction with others if the system or certain aspects of the
systems are the area of interest. As mentioned earlier, some of the measurements are of
pools and other of processes, integrating the two types of measurements is important in
understanding the changes in the system and designing improved alternatives. Combining
informating on the changes in nutrient stocks in the various pools, with nutrient inputs and
outputs, give the nutrient budget and balance of the systems; if the balance is negative there
is a net loss of nutrients and the system is degrading. Table 6 provides a synthesis of many
of the fluxes that should be considered in slash and burn systems. Some of the measurements
have not been mentioned previously. The decision as to which of the variables should be
measured should consider the relative sizes of the fluxes and the relative ease of
measurement. ‘

Models can also help in defining the measurements to be taken; therefore the Slash
and Burn group needs to consider models that have been developed by other groups, for
cropping systems and ecosystems alike. As an international group concerned with a global
problem, we need to coordinate as much as possible with other networks and groups working
in both agricultural and environmental issues relevant to slash and burn agriculture and its

sustainable alternatives.
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A database of research activities for the Slash and Burn Project.

Richard Coe
ICRAF, Nuairobi
16 December, 1992

The Need.

The Global Alternatives to Slush and Burn initiative is a proposed global research
activity. Current plans are for substantial field research to be conducted at 8 sites
in 3 continents. Research will also take place at satellite sites, us well as at other
centres concentrating on regional and global synthesis of results. Currently some
17 collaborating institutes have been identified.

If this research effort is really to be a coordinated global project and not a series
of isolated research activities, there has to be a well established systemn for
information exchange between all interested groups. Participants in the project
worldwide need to be kept informed of what is happening, what data has been
generated and is available and what the key results are.

One way of achieving this is through a computer based database. There are muny
possible structures for such a database. This paper outlines one structure,
summarising the output needs it could satisfy, the input requirements and some
of the steps needed for implementation. Some alternative database structures are
also described. This paper is not a technical specification {or any dutabase,

Inputs, Cutputs and Constraints
Outpnats

The nature of outputs which must be available from the database can be
described by listing example requirements of typical users, Table 1.
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Table 1

Typical User Example Output required

Field researcher New initiatives at other sites.
Modifications to design and methods at
other sites.
Key results from all lecations.

New Collaborator What is going on where in his field (e.g.
nutrient cycling, economic surveys..).

Donor List of research activitics and major
achievements without technical details.

Reviewer Activities and results in the area being
reviewed (geographical or subject
based).

The outputs required will range from brief summaries (Where is improved fallow
research going on? What fruit tree species are being studied?) to the highh
technical (Are the same isotope techniques being vsed for P work everyahere?).

Inpuis

The outputs described above will be obtainable if the data input consists of 2 lis
of research activities, with such details as:

Project name

Location (with biophysical and socio-economic characterisation)
People/Institutes involved.

Reasons for the research (where does it fit in the whole framework)
Objectives

Methods

Data generated

Results.

Constraints

The two major constraints which make the database potentially ditficult wo set up
and maintain are the geographical distribution of botl users and sources of daa
and the need for continuous updating, as new activities are initiated and resele
generated.

The database wili only be useful if it provides a user friendly way for informanut.
to be exchanged between the 17 collaborating institutes,  Each institut: wil
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generate information that must be incorporated into the database, and each
institute will need to access information originating ut other centres.

The value of information in the database goes down quickly with its age. fitis
not kept up to date it soon becomes worthless. Oune of the functions f the
database will be to keep collaborators informed of lutest developments. Foc this
reason it is essential to structure the database so it can be continuously up Jated.

A possible structure

The structure outlined below is based on ICRAF's dutabase of research cetivities,
which is still being developed.

Data flow and updating T
L d e

i “i e Coordinating ats /('“ . ] %,% .

Figure 1 shows the flow of data. I v Y

Each site at which information 1s
generated (i.e. where research
activities are planned and carried
out) has a copy of the data
capture software. Iaformation on
research is entered, building up a
local database which describes
activities at that site. The format
and structure of the information
15 contrelled to ensure uniformity between sites.
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Figure 1 Structure of databasae

A copy of the local database s then sent to the coordinating site. The local
databases from all sites are compiled into a central database, which will ¢ ntain
information on all Slash and Burn project research activities. The comp iation
process will ensure that information from different sites is compatible.

A copy or image of the central database can then be distributed to anyon: who
needs access to the information. This will include all research sites thit ure
generating data as well as other interested parties, such as project coordis ators.
donors and potential new collaborators. The image dutabase can be search: d and
the necessary output reports produced by each user.

The database has to be kept up to date. This can not be done by individua users
modifying the data in their image database as this would result in differen: users
having different versions. The data in the image therefore can not be me dified
by users. Instead users update their local database. The new local data ase is
sent to the coordinating site, where it is compiled and a new bmage pro luced
The new tmage is then distributed to all users. The frequency with whivh this
needs doing depends on how rapidly new initiatives, changes in desig1 anc
methods and important results are generated. At the start and end o each



growing season would be reasonable.

These transfers of data between the coordinating and remote sites could in
principte be done by electronic data transfer {E-mail) and even done
automaltically. The problem of telecommunications with some sites and the lurge
volumes of data invoived are likely to make transfer by diskette more pructical.

Dieta itewns

Within the database there are records of several types. One type is "Experiment”.
containing fields that describe such things as the Jocation, objectives, methods,
design, measurements etc. Another record type is "Location”. The fields of this
record type give the characterisation of the research locations (climate, soils, lund
use etc.). This site characterisation component of the data base is valuable itself,
giving a description of all sites in which the Slash and Burn Project is operating.
The power of this structure lies in the link between the two types of records. A
user of the database needs to know the characteristics of the site at which an
activity is going on. However a researcher entering information does not want to
have to enter the same characteristics data for euch cxperiment at that location.
By having linked records of characteristics and experiments, soil and climate data
is tied to details of each experiment, vet only has to be input once per site.

Other record types can be defined according to runge of outputs needed from the
database. The ICRAF database, for example, has tree species as a record type.
Each experiment is linked to one or more tree species records,  Defining tree
species as a record type allows characteristics of the species to be entered into the
databuse without repeating them for every experiment in which that species
occurs. It also allows us to link with the MPTS database. In the Slash and Burn
research database it might be appropriate to define "Method’ as record type. If
for exaumple, a standard method of tree root sampling and measurement is
established, the description of an experiment would just be linked to method
record. In this way, the method does not nced fully describing for every
experiment in which it is used, yet 4 full description «if the method is available for
every experiment.

Research activities other than experiments, such as surveys, modelling exereises
and bibliographic research can all be entered into the datubase. A systematic way
of describing them has to be found.

Development

Developing the database system requires:

. Definition of the data to be input, both conmtent and structure,

. Preparation of software to capture that duta.



. Definition of the structure of the central database and the method of
compiting local databases.

. Preparation of software for users to search the image database and
produce reports.

The resources needed to do this depend largely on the exact nature of the data
to be input. If it is much the same scope as that in ICRAF’s research database
(ie. details of field research activities: surveys, on-farm and on station
experiments), with a similar level of detail, softwure developed by ICRAF could
be used as a starting point. However ICRAF stiil has considerable development
work to do. Increasing the scope of the database by inciuding a broader range of
research types and/or more detail would increase the development costs.

Whatever decisions are made on structure there will be some software
development required. A professional development programmer will be needed
and recent experience at HCRAF suggests this is not likely to be available in
Kenya. Suitable hardware and software licences would also be required,

Maintenance

Maintenance of the system is required at both remote sites and the coordinating
site, At remote sites, scientists have to keep their locul database up to date. This
need not he time consuming - each time an activity is imtiated or amended the
details have to be entered, as do summaries of results. Such maintenance of
research records is something experimenters should be doing anyway. The
software provided will mean this information is easily caught by the database.

Maintenance of the central database involves regulur receipt of local databases,
compilation into an updated central database and generation and distribution of
new images. Maintenance costs at the coordinuting site include a database
manager, suitable hardware, running costs and secretarial support, plus resources
for installation and training of users.

Alternative structures
Existng Databases

A rapid survey of other research organisations revealed no existing databases that
would satisfy the requirements outhined above.  Several CG centres have
databases of research activities aimed more at management that scientific data
exchange. These databases contain information, for exumple, on budgeting and
expenditure, but hittle scientific detail.  Somce technicai databases exist, for
example in breeding programmes, but these are oo nurrow in scope for the Slash
and Burn Project.
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Several research organisations concerned with multipurpose trees have developed
research databases, for example CATIE (MIRA) and F/Fred (MPTSys), MPTSys
is probably most comprehensive, and contains linked records of locations,
experimental details and raw data, together with analysis and modelling software,
However it is limited to simple growth trials of multipurpose trees. It would be
difficult or impossible to include descriptions of, o+ raw data from, agroforestry
trials and surveys, particulary those related to process oriented research.

A single central database

An alternative mode of operating a database of research activities would be a
single central database which is accessed by all users, both those supplying and
those retrieving information. Such a scheme requires email connections from all
sites to the centre. While that is feasible, and pussibly in place already, most of
the these connections use standard telephone circuits. On-line work on a remote
computer is therefore very expensive. The situation is not likely to change during
the lifetime of this project.

Complexity of the database

There is a wide spectrum of possible contents of the database. Simpler
definitions would have less technical detail on cuch research activity,. More
complex definitions could encompass a wider range of research types and include
raw data. In general the value or utility of the database will increase with
increasing complexity, but with diminishing returns. T'he cost of development and
maintenance will go up exponentially.

As un example, consider the
problem of including raw data in
the dutabase. The added value of E
that information arises because it
means researchers working on
regional or global synthesis of
results have easy access to it
While such data exchange is
essential for synthesis, the number
of people who need access to raw Complaxity
data is limited. Most can get
required results from summaries. Figure 2 Cost effectiveness of database.
However the cost of including raw

data 1o the database is very high, because of the complexity and data volume it
adds.

Including raw data in the database also brings up the sensitive issue of access to
data.  Many field scientists worry about data which has been painstakingly
collected being ’stolen’ by others. Preventing this is difficult if such data is
included in the database and widely distributed. An alternative, planned 10 be
adopted by ICRAF, is to include in the database:
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1. Summiary findings.

2. Published results.

3. [nformation on what raw data has been collected and who to contact for
access to it. Individual agreements on access can then be arranged as
needed.

The level of complexity adopted will have to depend on the outputs required,
resources available and cost effectiveness.






