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Project Summary

This three-year project will contribute to achieving AID's mandate to

assist Less Developed Countries (LDCs) manage their natural resources and

increase forestry's contribution to production of food, fodder, energy,

water, and shelter, by supporting research, development and training in

agroforestry. The project will utilize an interdisciplinary approach to

land management to focus on applied problem-oriented research and

development rather than on academic studies. Training will stress

problem identification and practical solutions.

Research will be in three areas: 1) an inventory of existing

agroforestry systems throughout the world, 2) the development of a

practical methodology to diagnose land use problems, and 3) the design of

productive agroforestry management solutions.

Training in the use of the methodology to diagnose land use problems

will be provided to research scientists, resource planners, and

development agents throughout the world. Training will be done at farm

sites where the diagnostic methodology has beeu applied and evaluated.

Training materials will be developed for each of these sites.

An international network of LDC aroforestry, research ard

development institutions will be oxpinded and strengthened through the

research and training activities supported by this project.
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Implementation of the project activities will be through a cooperattve

agreement with the International Council for Research in Agroforestry

(ICRAF) located in Nairobi, Kenya. Project resources will provide

assistance to ICRAF to support the major part of two projects in IORAF's

"Programme 4; Agroforestry Systems, Research and Evaluation, and two

projects in "Programme 3; Training and Education'. AID will create a

technical advisory panel to monitor and guide 1roject rctivities, to

provide close coordination with ongoing AID agro.,restry projects, and to

assure that AID's training needs in agrforestry are addressed.

Need for the Project has increased as a result of recognition that on

much of the marginal and fragile soils where AID is attempting to assist

small farmers, the market possibilities of forest products and

agricultural production could be substantially increased and soil

erosion, deterioration and depletion reduced through the combination of

tree cultivation with agriculture. Agroforestry management optioz:s have

been used by farmers since farming began. Very valid experiences are

available, but they have not been evaluated and documented as to their

merits and reasons for adoption. Since forestry and agriculture (and at

times animal) sciences must be co, bined in the study and application of

agroforestry land management, a iew m'itidisciplinary network of

institutions in neerhd to coordinate and jupport these activities.
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Project Identification Document (PID)

Agroforestry/Global Research and Training

I. Problem and Need

Agroforestry is the term used for land use systems which combine

the growing of woody perennials on the same piece of land with

agricultural crops and/or animals, either integrally or

sequentially. These different components interact ecologically and

economically, in both positive and negative ways, often changing over

time. Agroforestry is chosen over alternative land use systems in

circumstances where this interaction of components results in higher

productivity, sustainability, and/or diversity of outputs such as

food, fodder, water, shelter, energy, and soil fertility and

stability.

Development efforts directed at improving the socio-economic

condition of the rural poor in the less-developed countries (LDCs)

are concentrating on geographic areas whore soil fertility is low and

where erosion is advanced or potentially high. In those areas, the

prevailing ecological, technological, and nocio-economic constraints

will not permit sustainable use of modern mothods of agricultural or

forestry based on monoculture plantings, high inputs of fertilizors,

and mechanization. It is on such mnrginal lands In the tropicol and

sub-tropical world whore thin deliberate use of woody porenniii in

combination with animals and/or food crops and animals in being
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considered. The potential for agroforestry management alternatives

is not limited to these marginal lands, since many successful small

farmers' systems in the tropics are located on high potential sites

and have proved to be highly competitive and, in some cases,

economically superior to other alternatives. However, AID is working

in natural resource management in predominantly marginal areas of the

LDCs, and it is the potential of agroforestry to increase

productivity and sustainability on these lands that this project will

address.

Agroforestry may also be the favored land use alternative in

situations where land tenure or lack of market economy infrastructure

(e.g. roads, markets, transport) makes it necessary for individual

farmers or small groups of farmers to produce most of their food,

fcdder, fuel, and shelter using their own land and labor.

Agroforestry has been practiced in many traditional farming

societies and in commercial tree crop enterprises, but only over the
last few years have scientists and development professionals given

serious consideration to the contribution that agroforestry systems

can make toward improved land management and higher far- incomes.

This increased .nterast stems in pnrt from widespread concern about

increased desertification, deforestation, lonn of arable soil through

erosion, and rising fuelwood costs. This interest also derivo from

experiences that have shown the limitations of intensive agricultural

technology in many areas of the tropics.
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National governments and international aid agencies are spending

hundreds of millions of dollars on so-called "agroforestry"

development projects. AID, in fact, has numerous projects dealing

entirely or in part with "agroforestry". These projects are often

characterized by an ad hoc, trial-by-error approach which attempts to

find easily replicated cropping combinations that can be applied

immediately throughout poor, marginal areas to reverse the trend

towards greater degradation of the soil resource and increased

poverty. Unfortunately, there is a vast distance between the

enthusiasm voiced for agroforestry systems and the actual knowledge

of the potential of agroforestry management options and the

incentives that lead to their use. The enthusiastic claims of

agroforestry proponents are not supported by systematic quantitative

information, nor are there relevent methods available on how to

assess the social, economic, and ecological feasibility of complex

agroforestry systems and how to compare their productivity to that of

other forms of land use. In addition, there are very few people

trained to conduct research and lead development in agroforost.y. As

a result, tho information and experience already acquized in

particular situations is eithor not avnilable to others who could use

it or, what in as commoa, it is transferred to dissimila: mituations

and mistakenly applied without the appropriate modifications

necessitated by differing ecological or socio-economic conditions.

In synthesis, thin project will address (1) the need for an

institutional network for globql 4groforentry research and

dovolopment coordinAtion thqt rocogniz.o the intardinciplin .y noturm
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ofagroforeutry and, hence, provide.s,' ne cpble of wokin in

multidisciplinary toams (2) the need for scientific-based

idniicto and qunii.to -fte-Ptnta fdiffere'nt.

agroforestry land maiiagemaint altem'atives; (3),the og for

methodologies 'for research and development in agioforsstry; and (4)
~the need foz. training materials and field-based training in

anlyiclmethods frdetermining laduepotential 2ad

possibilities for agroforestry systems applications.

II, Project Description

A. Goal

The project goal is to assist'LWOo manage their natural
resources and increase forestry's contribution to production of food#
fodder, energy, water# and shelter by supporting researoh,
development, and training in agroforestry land management systems.
By providing assistance to the nascent but increasingly active and

' respected International Council for Research in Agroforestry (1CWA)
to carry out the activities outlined in this document, AID will be

strengthening and expnding an international research and development,
network of WaC institutions that will sustain land increase research

and training in thie field vil beyond the three-year period of this
projects

1 21?+++ +++++ +++ +: ++ + + +.+ :+ ++5 ++ ++ ++:+++], +. + ++.., ..... ...... ..+!+ +++ i+ ++++ + +++ + + + + ++ :+.+++++ ++++ ++++++++ ,++ + + ++'+ +i+
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planners, research ucientista,and development agents in VariOUs .

asetso grfretyappropriate to their region,

~7 rDuring each at the last two years of this project, one 2-3

weekc course wili be held in Kenya tar 15-20 participants trom

Eastern Africa, and a similar course Will be held in Spanish,

french, or English with a collaborative institute in other
regions (Latin Americat Vest Africa, Middle East, Asian

Sub-oonti.nent, South East Asia).

.. . .. Since these courses will serve as models, and materials

will be made available to other institutions,- it is probable

that additional courses will be held with additional funding

from other donors or users.

4,.D. lout

.be principle AID-supplied input is $1 million, provided through

a cooperativ, agreement, obligated in FY 1982 but expended by ICRAI

during CYs 1962, 1983, and 1964 as per Attachment A*

Additional AID will establish an in-house advisory committee
tomnitor the activities funded by this project, and to advise ICRAY

and 93AID missious on ways that ZILA's research# development, and

training aetivities and results can contribute to the rest of AID's



o RAs is w3hoa as the c ooro-agnc for this irojct sice

it i therecognized leaaer in global aspects at agroforestry

-. ,-.research- and evelopment, ,aince-it-As-located-4n-an LD -where AD- has--

a developmout program and a regional atfice (EEDSO), and since it was

established as an international coordinating body. No other

institution appears to be as appropriate a recipient for carrying out

the activities ot this project.

ICRAP is in receipt of increasing contributions trom other

donors which will be added to the resources from this agreement to

support additional activities in Programmes 3 and 4 (to which this

project contributes) as well an in five other complementary

Programmes (See Section IIeU.).

E. End of Project Status

A diagnostic methodology will be developed, tested, evaluated,

and dissminated, which identifies land use problems, constraints to

improved land management, and which prescribes agroforestry

management systems where appropriate* A global field survey of

agroforestry systems will be carried out which reviews past

experience with agroforestr7 management, identifies systems and

system oomponents of wider developmental potential, determines

agroforestry research and development priorities, and establishes an

egroforestry systems register and data bank# Various technical

publications will be produced and disseminated on agroforestry
option. in land management, and a major book will be published enV r - -. : ++? + V VIF - 1 I+ : + 1 •- -+- : * '*V. :+ + ~V -+ -'++ + ++++: +/ '+ ... +++ ++ + + +,++ :
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agro. ore stry., A system of~ colbrtn igooetyi itutioin s
willUb e xpanded ad stregthened, with tha~ possibili~ty that
membershp inthe Consultative Group onIInternatoa Agiulua

5715 em- ld be -obtibih -a afu e date.

Curricula will be designed and training materials prduoed to carry

1+ :+ +++ +... ++ ' + I+-_- + _

Sout four, 2 -3weekI cours, fo' 1-2O persons each, on agrofore
systems. The diagnostic tool-t publications,trainding materials, adu~<<

,.I-++ + + + .+ ++ .++ 4:++-,--I+ -

tra~in gcourse curricuja will all~ be made :available to institutions
worldwids,, after appropriat, experimentation and modification.

The diagnostic methodology and training materials being
developed under this project are designed to be, of use, to a myriad of
research, development, educational# and training institutions
throughout the world. IOWA doe not plan to- set up -a service to

Scarry out extensive site-specific research and land use prescription
itself; the diagnostic and other materials and Information are for
use by others. 

---

0. Ieneficiaries

Agroforestry researohl development, and training institutions
throughout the world will benefit from this project by having
state-rog'.thoe rt information on agrafortetry, a oent ral institution

to urntoor uidMn*, and information, and training course$ to -

-,which they may send key personnel, LDO rural development 
-

IO O I ' I:':
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icititutions will benefit through the increased availability and

rigor of research and training in the field of agroforestry. Li rge

numbers of small farmers will benefit through the application of

appropriate agroforestry management systems on marginal lands,

resulting in increased soil productivity and increased production of

food, fodder, fuel, water, and building materials.

H. Probability of Succesm

ICRAF, located in Nairobi, Kenya, is a council with a global

mandate to promote, initiate and support agroforestry research in

developing countriec. ICRAF will fulfill its mandate through

methodology development, a strong program of information

dissemination, and r center for documentation and information on

agroforostry. To carry out its work, ICRAF has outlined a coherent,

multidisciplinary plan of work divided into !even "pr)grmmOs":

-Programme 1; Management and Administration Director's Office, Board

and Committees, Programme Planning and Coordination, Finance and

Admininstration.

-Programme 2; Information Services Library, Publications,

DocuzmentAtion, Information research.

-Progr m m 3; Traini.' nnF itcation Agroforontry od-'Jction

orknhopu, Tri'ning, Mutrr1A1, ainlng courtnes, qAowahip schemeg,

On-the-job t.-4inn, criuluma1veopnennt
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-Programme 4; Agroforestry Systems - Research and Evaluation

Diagnostic methodology, Systems inventory and Evaluation, Systems

modelling, Assessment methods, Workshop on "Agroforestry and

Cash-Crop Based Land Use Systems".

-Programme 5; Agroforestry Technology-Research and Evaluation

Agroforestry Reviews, Science and Practice Booklets, Crop Sheets,

Fast-Growing, Nitrogen-Fixing Trees, and other projects/publications

on individual elements or products of agroforestry systems.

-Programme 6; Field Station Machakos Station development, Evaluation

of multipurpose trees, Nursery, Demostration plots.

-Programme 7; Collaborative and Special Protects American Tropics

(Peru, Brazil, Costa Rica, Dominican Republic), Sub-Saharan Africa

(W. Africa, Kenya, Tanzania), S.E. Asia (Indonesia, .hilippines,

Malaysia, Thailand), South Asia (Nepal, India, Burma, Bangladesh, Sri

Lanka), Mediterranean/M. East (Syria, Pakistan, Tunisia).

This project will support critical portions of programmes 3 and 4, as

has boon explained throughout this paper. ICRAF's Charter is

included an Attachment B.

Succennful execution of the project will depend on ICRAF's

ability to ptit together and nupport an interdisciplinary team of

social ani pyni,:nl mc:ont.nt drqwn from tho forentr , and

agricultur~n sntorn. in addition, VCRAF will obtain incroasing
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amounts of financial and human resources (secundments) from donor

institutions to carry out the many elements of their program not

covered by this project. ICRAF will also need recognition and

cooperation from international, LDC, and industrial country

institutions in both the forestry and agricultural sectors.

Attachment C lists the scientists that make up the ICRAF core staff.

It is a very respectable group of individuals, providing a good

balance between experience in different geographic areas of the

world, practical field work, publishing of scientific work, and

different disciplines of forestry and agriculture. This project

would provide the means to establish an agricultural training

capability, absent at this time and crucial for ,xecution of the

training activities. Success depends upo, thp individuals being able

to work in teams, and receiving high quality guidance from their

Board of Directors, which is also an excellent group of scientists.

(see Attachment D).

ICRAF has confirmed funding commitments from donor development

institutions for the period 1982-1984 for a total of approximately US

$3 million, including the Canadian Agency for International

Development (CIDA), the Swiss Development Corporation, the

Netherlands Ministry of Development, the German Agency for Technical

Cooperation (GTZ), the International Development Research Centre

(IDRC), the German Fund fo: Intornational Development (DSE), and the

National Academy of Sciences (USAID Research Grants project on Fast

Growing, Nitrogen Fixing Trees). Additional funding is likely for

the period from IDRC, The Ford Foundation, and NAS. Confirmation of
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approval of this AID support will no doubt serve to convince other

donors to increase support of ICRAF.

With the appointment in 1980 of Mr. H.A. Steppler as interim

Director of 1CRAF, the institution reevaluated agency goals, adopted

a more realistic and appropriate international role for ICRAF, and

began to improve international respectability of the individual staff

members and ICRAF as a whole. The present Director, Dr. Bjorn

Lundgren, has continued ICRAF's redirection and has added to its

professional reputation. He was named in absentia as co-chairman of

the International Unioa of Forest Research Organizations (IUFRO)

working group on agroforestry, at the 1981 IUFRO meeting in Kyoto,

Japan.

ICRAF has a regularly published "Newsletter" (see Attachrent E)

and a growing list of agrofo-estry publications (see Attachment F),

all of which contribute greatly to ICRAF's role as the lead

international institution in agroforestry.
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PE~ ASE IIV Z't5TZV DIAGNOSIS

'~Stsp 4., Dlriost.; iSu~aY

- 14.atdat Structured but *pan-uided interview survay(. p~ Z2

'fand vieua2. inspection of dr=Ple LJ=3 tot4uoted b7 seior~

________! Ld±& Ugt c._$4f. Survel rintetd towrd gathS?1flS dAts

sufcet fo~tar a) Identificationl of problem Lz household

!)scneeds supl subeystems (foods fues 44d, helen

ma *uteriaLs; see Appendi 3) end trouble-shooting of antsoodent

cau~sal factors and 281041stad land s&Alat probwa; aaM

cb) assasstmAt of the su. cainsbtolty of rtbt psem production

0a;;1 PoviialM s7oc dlaa~os tolethet vith adequate data far

s, ubsequent 4.cAiled analysis (Stoap 5) of laud masle at
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interrel.tionships among conatraints; simple heuritLkticodoals

of critic.l system interactions (e.8. qualitacive -uil'at-on

Models); 38ea9entS of systam parformance over time =eor

var-lou sce.nario. The =an output or bottom line of this

s3co is :ha identificacion of potential intervention points

in the aystem 'here ic =ay be possible to relieve cocatra-±nts

and improve 3yeten pe.rfo. zance.

Stop 6. Derivition of Central Desipn Specifications

Hathodet 71he cruc±a link be-,.:e.n diagnostic and deasEn processes, t.h

a:e-. proceeds by a kind of intuitive "lock-end-key" losc from

the preceed-ng anLlyl;_-:, of pot.ntial intervention points to a

specification of tha functicnal requiremcna for po'-*nt SF*cJUC

inta-,tenloru (e.g. Is rinrOfi a problem? Than wie need ac=dhip4

to reduce r-jroff and increase in'11trat-on). Other di-irable

actrlbucem or cardid re technologies (ole .rowc'Art -Jtap 6) art

derived from a"iysis of survey data.

Output: A sec of general apecifications for design of approptU:e (1.e,

preblez-volvi:n -nd adoptable) technologies.

P-UASE III: SYSTEX DESIGN

Stop 7. Aeooapment of ExiotinS Aarnforztrv Technolopy

XMthod: Using the criteria of appropriscenea Ziven by the d4 anoe&,,

scurces of informatlcon or. e=iizt±r; :echrn.gL y are co-nulLd cc

identify -otentlal "cff-t.e-she.'" .oli:4,c~nA, if any.

Output: Kr.ovledSc of cndidatr tochnologito; awvrensea of Chn a4pa :%I the

currcnt stock of tech=.Qlogy.



5tCp 8. Sourcs of Informtion on Exintine Technoloy

1=ediate inforution:

a)-ICkAF and Project t.zflZ

b) iCousultacion with other agroforestry experts around the vorld

- Delphi method coesulttiicns with exptcts in ICIF natwork

- Solicitaioz of input i:ro a hider group of AF p:actitioners

th-ou&, pub.ic.ation of notices and articlas in ICRYNewslettar

and the A3roforestry Syste= journal (published by artinu

, Nijhoff in cooperation with I CRAF).

.0€ Bibliosraphiz d .tabev,) searchts ccrnduc:ed by) ICW a

a end Documzntztion Services.
i) .u lAtive punchca:d and microprocesbor stor=e filaa on A?

-4:compone-nts and systems at ICQRS headquarters in Nairobi.

LoniCerm information:

a) Expe:ience gained in other ?rcJcct3 in the ol.Aborative and

Spec.±- F?::cct PrCgr c.

b) F-ndinr.o cf ICRAYa' wo:ld Agr'.'crasry Sy6 !s Inver.:try ard

'Eva2uation Project in the Systems Reeuarch Progra==&.

IReaulta of nctworking anJ research actvilties conducted under

ICRAF's Technology Research and Evaluation Programa.

d) Results of rusearch conducted at ICRAJ's '.AchAkoS rmlid Station.

Step 9. Decialon Step

Q: Ar* there any penerally appropr:ate agroforetury technolcg1ea?

if :?0, 0070 10: Developcent of lotional Technologies

1i f YS, COTO 11: Des.qn of Alternative Land nnagezent Syst-a.

Step 10. enc of cr.rcrc Tj'. 6

UAthods; Vsar-ous technlueo to aiJ ton technloStcal ,ma9tinati0o, e-1-
i

braftsrftorn~in| vseleni fo owed by cri.tical 4valUatL0o1.



Outut ?.0miling not±3nal technologies, still in the Idea s2

but with at Icast a hypothetical potential for fil. ng

identified gaps ir the currant technology iJ-vaneory.

Step 11. Des±gn of Alte-nativ4 Land Mznapzoett Systems

Metlhod: The process of deaigm Involves integration of AF trte componen:s

and existing or potentin herbaceous crops .ni livest.cc: -:o

viable space-time arrangement.a which ara optimal vithin the

limits of the landuzer2 resources, production prioriti-s xnd
r

management capabilities. The geneal design apecifIcations

are given by the diagnostic ac:ivities described abcveq Ccm-

ponents and practices for inclusion in a design are given by

the technology aasessment and develcpment ac:ivitie (Stapu 7)

10 & 16). The design proces3 is facilit t.ed by varous design

tools and modeling aids (described under Step 12 baltu). in

ay process of design, of course, tnere is no substitutc for

imagination. The aim of the ICAF methodology is notto

replace the design ir-a!ination vith a sterile mechanl.al

fornula, but to anr.-i.-c it and empower it with gractar role-

vance by con:riving to present It with the xxlza1.y coherent

and suggestive atiulua.

Output: Relevant desisna for agroforestry land mana;enc systes.

$t3q 12. Evaluation nt lturnirven

.Mcthod: Danp!. its cloe w itth the preceedirg activity, "hiL

step .1 formnlly sepnrated from the preceeding deal n atep

for the :eson t:St !.: !3 uaually her to fi:,: oFen up think-

Ing about a1 erZ3ci:eo before evlusti .. any o! chum in dotail.

In oraCtice. of tturai'. 0'.a-e -All %, -alhn 1 -- t 1h*5- 0-*



modeling =cc'ts (see f.llcwng) th, clre-nztve land ,r

yzP C-.)-popred wit. each oth :L ni., th t1- am.o(inq
sy'3:ei and CV~iua1J or their rela:iva Productivity, Suitan-
abilitj and adoptability. An effort is =ad& to reaiastically

evaluate thi relative merits of agrof est-ry syst... In compartcon

with Convletonal - l:ural-, ard. d
'Output: A thorough pretrial und'-ra:anding of factors affactizv the

..productlvir-1, sustainability and adoptabil±ty of alteruativa
land managemt syotems for a given site. This -hen n,.srvv:

as the ba3ia for the decision, made in St.ps 15 and 17.

S:eP-. ?bdeling Tools

'- graphic aids

- hand calculator and microcomputer/"slide rules" (e.g. for

calculation of AF intercropping ratios);
- simple sitralation models of system intera:t±ons over ti=e (a.g.

GSII{ QUALITATIVE SIMULATCR);

- modest partial budgeting .nd simple line ar pro,-rajnIr 'cdas of
intercrop and farm enterprise mixes at the field and whole farm

level (LP design application).

The e phasis at ICRAF is on the development, use, and dioacmi.ation
of practical, cost-effective modeling aids and design tools which ara
appropriate to the actual needs and resources of field staff and
researchers in developing countries. This means tha: the hardwure
acd sof:ware requirementa should not ec~ed the now v-1 r-ip actabln
c~pabi1±ties represented by tho rapidly d cvoloping l-:-cost Mic'co-

C~rpuzetr tCc:hnolo,7y and hig,61-level ujor f'r.&.y f.T4dJ :ecto, ecom

tc, become w-idely disscnmnated throu;hout the -orld in tho near and

''medium ter future.
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Step 14. Aditic- -,3 " i-ad Data

Mathods: Surveys, "!n-dt;p~n LIter.riews With local land users, direct

" ".observations, field veasureents, monitorings, etc*

Output: ,.ja :jver addeltioaal field ±i&or--ation is needed in the

course of the desiSn and evaluation exercise.

, t' p 5. ecs7 S;eo

. ,, **&..Are there.. any promi3ifn notional techunoogies that werit further

.* , ,: . .. D?
RIDo,

~. . . '.ilf TES, GOTO 1#: To Research Station for F&D

If 172 L , COTO iC: Deve!z ment of Notional Techzologim3

If I:O, COTO 13: L'dt.

.. tp. 6..To Station fcr F&D

-..... :ethod: C 1ntro'led experinantal avaluction of couponentsrmnd

.nteracticns. 
00

Output: New AX o1 I'-2 to add to current inventory ().

.- -S;.-ep 17. Decision Sz'. 
U

:' -... Are thare -ay "ood !ct" Agroforeltry Techo.logies ready for

If YF.S, COTO 19: Farm Trials U
If MAY3E, GOTO I!: Design of Alternative Land P"-% ne ! .7t e 3 .-

If NO, :.:-it.

Step 18. _xt Step

: ,groforcs:' .is not tho solution to every prob1,L=1)

1 ?A~3 (R~epat Cycla) FAPU( TRIALS

Ste? 19. Incrod'ction

X3thod: L yout atd ;lanting of aSrcforest'y, finId dasigt- c a r-land

-n c ll1boratin .- ith cooperAting fa.ers. ?ormers in develop-

count:ies ara t~oTO capable and irilling to collla'orcto *ith

roaoc.eTs -n cxp.icitly cp:---n. - on-;ar.-.rdcrakin$$

A & -.L . - .- .. 4 14 '. .. .. ' .'
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=a7 "include an insura.-c .
Output: Zstabl~tsJeUt of eN.P-r=ental ag-ofareatty systems urdar rea inV;,e

condition on farmer's fields,

Step 20. Mani .rng of F'-.n Trials

arm trial, conceived as "pertuBation expor-.'ta", e rc d -iced to
probe eyatem response to part1cu ar technological stieu1i. Does the
system respond In the intended way, (i... -±lh a reduction In Cie
problem condition, an i;rnveet -yte= P-f3r=c2?). 2o-., -.
the farr=ar evaluate Che Intervenrtoz? What new det-±gn c-"tB-±a ccce
to ligh:? Row might the sy-tem be improved? Dot the exparlence
suggest whole new approaches? How does this noL' 7 the Iniat d1g-
ncsia? These are a-l questlons to be anhwered through mnlrori.- c.±
the farm trials.

Methods: ReSular collection of pe:inent agronomtc ar4 ea.- ziaS
dta by the "cout-route" method or other mor-itor1:g techriq,2. Znc:r-
view infor-ation cc=ple=:e4 by direct field nmasoreme--ta whene-..r
feasible. Momttoring duties accompliaed by reidaat field ataff and
participacing farmers.

output:
a) Sufficient hard data from field m-aszurements and sm',zry feedhack

from farmers to render art objective asesmant ct the specific
approprit:eness of the experimental technology as an effactiva
and acceptable solution to ditxgnosed land management probl:zs.

b) )bdificat!on and refinement of the 1miial dIagnosLv in the light

of the e-perimencel ev-denco.

c) Udes-:n and imp:xjc=ont ci the w-per!mnta. cb.t.olot (adaptevi

R&D).

d) Indicatio.j and pr-orlUlas for controlled on-station re.iecrch to
adapt and optinize -xu stng Cech:clogieo, develop nv pr,-t ot7yps,



_V A ta.blish the scientific basis for optizu dsign of adaptive
aolo) iog e across a blonder range of agroecologilul canditmnso

Usthodologyt ZIn-depth studies of topics i4th special izportazCo :tG
system management (e.g. charcoal production, rangeland

'4 1management practices, the mature economy, the labour
th bottleneck, etc., etc.4*

.... ... ). ?: - = -a.

* : Outpu Znformation eaded to complete the evaluation ofIajrtem

44 ,4.9*.~'~1performance.

4 * 4+ :d : + : . . . . . ++ : : + + + * " : +: + " +: + :

*' CIn developing ICRA-io od Collaborative Projects for esgalchhia

Imlsaain(of Prjcs, Inec tS.Asre fsteps will be
len "fllved Thyspecially toein tha planning a"d iapleusawio

,:' i + oul011tlhwl OF Allil l3'* envlcaged: ide,":tflca:jm n,plrL ... >
' 4 i +.A ' i *. ...

.... I should be carried outin close cooperation with the Cal hbratins
stitution; implying that activities will be developed In houbb and44 * ' +

+  
"

+ 
"

44 •abroad. 4 ' t

'A tentative aquence of stops with the correponding hman rasas lin

tia lnyolved In schematically presented in 1l. 3. A core detiled

S description of each stp follow,

6i.. Identification Phase tibshedyal
Resourc" involved In this stage wille b sharedv by a Projecs thin

ciso the basis of aliatitaahc oogahcadIs....... ir s ties.U.

"4"+ :l e Z ; I i£ l i l '++ :o " I i+ il o i+: +t:+ 
: ; Y: .. ' p-:': , .. r'+ 'k< ' " "+""? :k : :+:

++ + +:' + + +++ + +-' ++++ + +'++ :':" I ' "':+ :+ + + ;m ++ ++++ ''+ : ,

~SteP it zon ..... g:. an ++ e r :i; ,o seitn , iaa. i
.AL.4 ++; + + + P + ++' + + + + -, - , ' d- - -+ +: ++ +++:. + ; # ++" ::+ + +
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4. ETra to ry

7/3P 2/SP roecisic on... jPro. cc1

2/PaIrtne 10
i'6. Catin-unication 

Ccnilation o

3

UL 1.5

/ r n e 1 0 Rwi t h p a r t n e r s 
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I 
-"L 

,

Wx2/proj. 1.5

. C orr~ ni c ti n . ?f o s aio
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c
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fo 'ulat on
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In H!ouse Abroad,

14. ProjectiCIRF ead~t1 tie'
r., n day 'ks.) P as a -... . . ....... .- - - - -,.- - - --- --.-

.12. is. Ak. nist.a:,ve
a arr an gewn ts. -- ,

10 241

8."" 17. TeL &
Training 1

0A

I-

3 I- 18. eserhIc
• ' ' -' p r o p o s a l . . . p r o p o s a !

19. Pm sa

-14

21 ICR. Staff 21. • , ,, ,,.,

ICUF staff directly participating in activities

,,.y P3rtn:..r or Fr0o,t .Uff Dr.rttcipa:ing In :c:Il,!s

.Personnel

. - n fo:rtI tton



SOV It Pate Id'di~in a pwoselco of Potentia cooperating

inttuin o4thin eco2.@f4lfl zones, based tiiUS11al7 an thii"
able ttvs. ptabilty and infrastructuca.

I tpj, I Couiaiawith pamtAUst to 1.: tham know about our Vit~tutoa

t'Zxplozatory vYao: ial the interested atrsodi.us

'01 LutiturAtonal objectives, evlt infastuctre appaice, ragional

I2Udwu prbleas and caplora avenues for lter-instituticl 04.

sto$ iDe1*on an Pojects: to be. carred through the plancing ph"se,

di based on infovuattos atehred by the Exploratory msoan alDno'

sdtsps Cmincation witb partaurs s to indicato Intarest and emtit a

fi ItaUlored" WUS-descvlpticu chock list for their consideration.

'i's Coupilatian of Inforvatio at to be carried by the partner'. staff,

1~~~to I,. UeSedmteare hc s Su'2o i.2 t~ Diagnosiss caruied together wih local staff to ldantify

problm sub-system and man Usiting factors. (Steps 2, 3 and 4

It t ecnolgydeipsbaedanthe identifled problems and alternati. .

of oles)of woody compnents t icmeto~R1O~8tm

-. 1~~~ ~ ~ (sep 3-7K).tl 2

Stop 1ia Csauiestion vith partmersfoeniad tochtolosl 1euio

&M1g a dditiona bufrian thtm berqied f alora them.trSt~~

j.op i lProsa rvews by the IOW alcff, including .@2lection end

'14.2io og~3f da Inforoation, if required.
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1 Pzvj ornu.tion: a propoaa, on obj.ctives, strategies

progrzn=e ad resourcea necassar fr ,n-fr ard/or on-tatioz

r ex , .c h-:-.m-d eelopm rt accivitrim a.

Stc 2.31 ?,opo!3 rlyo.a: to be carried ov, by ICA and pertner tec.S,

step 14: .rcject: a .;0.:al version of the prcposal based or. corents and

..' sugaestong by bath tes.

6.3. _3:plcr:ation Ph.30

Wt!Ati:n of r-.±s Phaso dpends on firm co=itmants by donor i.st.tutIon(s',

!f noia~d ~.

le 1: Amlinrat:va arrannement. to accc~odac Project necs 77,;r.

irJ titic onrl requirenentc.

stap 16: Tems i -.c3ration: which vi:! be respor3ibble for c.rrying jut th

Proj acr.

Step 17: Tonm training: on imtr'a ng.ofortn:r/ approach to LUS.

Stop 13: Research proposal: by Team on specific objectives, methoda and

lay-out of experiment(s) to be carried our, in conoultart.un wuIth

IL-AAY strff (either core or corsiul:ant3).

Sap 19: Proposal review: by both ICRAF and partner research staff.

Step 2U: Imple.=en:ation: of research plan by ?ro,'ec:'s team.

Step 21: Hnaloring and Evaluation: carried out by ICRA7 and erartnr's

staff t'ice a year.
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* Appmdi g 1. 3 ;. NlZ DATA AML S

'uxPo,14 TO Woine the ;onralw charact.a.intic3 oi tha project aroa in1< t term of I
m. ~ ajor agrSoalo-tcal songs
h alec landuse patterns:!.:A *I L: ''

..... ... . . .. .

. *local sand regional dervelopment Seals

. KthpOsa 1. AnlYsts Of exeistn eattelite and aerial photography

fill 2. Intwrsteation. of uisting maps
If 3.ComPtLatiou. tAu!Ysis and napping (what& appropriate) of

~,' ;~the folloing information:
3.1. Biophysical, factors

llj !3.1.1. Cliate

A - description of the scous

- onthly noitae balance
il 

... ..1 - acachly mean blo:.mparature

-growing peio
- sumar cl=cte clausifica:ion (e.S. oldridge

Pt Lifa Zons)
I H m climate map of project are"

3.1.2. Topography and SoLa.

Valeation
Is|

-. 1.3 Vegea.io

I: :

- u.p of general Vegetation type

~ - eLLua= and suo.aeiofsl patterns



'T>'T1 4 "I 0

IM

a c t, 'W !AI

0. s~t>a patter

2. Infrastructur

3.2.3. LW'n$pm Scale

- unde frmttlon rloat hlsor7 au lca

1044

4.,em



2~SKIU DIk,-ICSTIC SUMVEY INS= M. T -74R A =MI-AIMD

ZJV VI=D .71,U{irG SYSTEM! 1N KNYA

ARO'OR2ST: PfOILE !DEITI YICAXICF1 SUMv.

(Short Fo~rm)

HCUSEWALD RESOURC'S

v= pmw c. pl~ ei.z to this household? Excp2.~ations:

res1idern

non-residan -

Sand-caalabilitY of workers

* n)r a~~ri3 wbrAvailability

LAM

1 3.. List nt~ber1 use, cize, and tcnure of separato plot, owne4 or used by

bousehold. Probe for: additioal land else-jhcre; rental ~r other us.

of nnc.-rumed land; swhather land Is also u3Pnd by others.

Plot Use S1:. Tenure



4. Whaeqiparm equp.nt does tha household own? (a.g. plough, hoes, pan,,
spayer, Axs, etc.)

.5. h ,.bliv stoc dovc the household o-.'?
, .
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A 4 jeo.%r

" it~ &nho LouooZlo~d bhan ercu;h ld, labour etc., or does t noed
.*, nr. ; wat k~.d, what for? ( 1 t ra order: e*g. " yo a ta4

• ' ,.t. to lacrane prodcuc ao of you: fr.n, which o these wou=ld help
ym tba nat, next Mntt *:c2) 4

loserc P.s,. ZrOxw4.Nead rore Whfr jind? What f or cyoiftally? n

r

t' v

- . a*

• . ,

1. o

.

* •

7. "UJ you Lad =ore cash :o use for f*atng what v24 mu *eanA t 5n.?.

IZE 07 ThZES

3. "Do you ever plnt trussm?'° (Elicit dnnrtlpc~ou)

*ctAvailable Document
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9. Llar aUl household (domestic and cc-e €cal) ureo ,pe: ,
r- cns-bla Lo: Supply, rark order cZ 'uct urod, &n" amaojcIt&4

i~ls: (cookings construction, br±ckmak4.Z,' charcoal M.AIisetg')

7erson
Use I asnsible

OT R Tr E ?ODUCTS/USES

10. Does the household use tress for an7 other puroses? (food, fodder,iberr, raw materials, fencing, abadevindbre.nks, erosion control, ate.)
ISU L OZSZ.RVATION

Us I Problem
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q:z' s i of fue1 does the hounahold'use? (fircod,. chrco,

" tc.) srd for which purposes (ccok.ng, heaiting, lijhtir.g, etc.

Ue

12. A.ic It M" of firewood are preferred? Why? Wbt types are normally

um*d? *Why difforemcC?
Ooods

p.e ferr'ed ;ood., Psaaon_ 
diof, 7 'ro tw"



i i

2..Devac-_4bs fueliood dui;Pi2y Pakterm (Zor all na.4cr noecs).

'Uss "y SeSon Source/Distance Freq .x TiAz*!r.od P.oblem

FOOD SU'SYSTMI

FCOD CUFPL7 SITUATION

14. LUt stoplo foods and ,sti:Atnad amual re. usmentj (bAgs). Eov 2uch
oa each does the household expect to produce in a bad year (seaiao),
sood year, wo.-aL yeAr?

Annual Expected Production
Stauple ood Rireent Bad Year Cood Year Xorwl Year
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43.. Wa do rmaoj=.1 zhor~z;cz nozally oceu= Uo does te hous.holwd

* .. " wus the last time the household oxeris±ced a mi.jor =op
ftilur? What was the reason? Is this the typical pattna or

" ""AS other ocengrioe?

j7.UtO4 often,' on aveiage, does trop failure occur?

T?.CVEL3 SUMMOING

FiI.d Cro aij

13. Utat ara the main p-oblems with field crop production? (frae zimpocac)



19. Mc4 -It reoponse to check2.±ot ("Lo 'Yet% have =y i,:ub1,S w±i. 1"
n.,3 al.izit r~mk aorar of probl~s (e.g. h t~!~ ouw youlve mentii.&
p6.ob,1un vith (18 + 19); which of thee ij th-a =st mlaportt
pcbl~a, nint rso&m important, etc.")

?-bl_ . Check rce=et

Lim soil. i rtility-

I- - -

Soil. aelalon

Other pest3 __________

Dixeasee

-d ' ll~amm - --

- --- n n

(o thnr)

D J"TOCe

I2

.0.W~c~l_ .. .h....olm. ihl~etcc?(rb: ear.e.te

shrags
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CASH SUBOS1E

'U; 1les the household evar buy food?

22. "if you bad more money %nt would you spwi.1 it on?'e

23. What are the twat difficul,. &ani household cxenses to meat



24. What arc he " 'our-^a of caah?' (Lit a rak).Probe for: a) cash crops; b) '"ta o t.e u~R do to an rw .M"

) "hrc a of cath

. ?oublOahoot on-fa-m casb en.erprlses (e.g. *,et poblea do 7ouh.vu VW.th cIarcoal Production?,')



-wd.1& 3. NOTE CN TE ICWAP W'IC NEEDS APPRMAMI

' 'be ~concapt of "basic neadc" has been developed and applied n d-fferent

W.;y in other contexts, it is important to specify clearly what in Me&a=t

b57 tI!is approach at IC'AP. The basic points are as follows:

1. In an.ly-i-ng land maasgcuenc systens, we have identified the

household ,-.nag-=nt unit as a prime focus of decision-mtakin

and lyata= czdoling.

2. In our approa-h to the m-dali-g of c.t. household land mzugament

syetems, we de-fine the cubsystems in cas:-s o itutout. In othber

vord3, the out - ubsyn±m , is defined as the set of all' activitlea,

:ecources a-d other lzr.dvt a f3ctorn w1hich are izvolv.d in gemeratitg

an output which 3atisfies one cf the major production objectivea

of the housahold.

3. In deciding 9pLc f:all7 "ahat cutPut caoZcrie-s to cocs.iar In

deWinn.g the ='or sub S rms, it ia :=?ortant to sat-ley two

tratrl -equirementa:

a) gentral applicability, and

b) add uatt represenzation of thd 1daosytCclasB.

4. To natisfy both requir=z2nts and .lsa to faciltcce suheequeut

linksge with catego-eo of agroforentry potentiala, a xoic needs

a8proach i indlcated. The production ouputa 'vhlch ,o consider

buic to the economlc wellbelg of t=Al'holdcrs evt.,"a art:

- food

- cash

- *halter

- raw m~terials for local tnduucri~e



5.The bo~aseim ~ n A."it~~rt %~apoo ~

Athat thesoi n hs above 118c are beoic Azd univarsalo, and
b) that local. and regianal landuse system. arc organ.8e4 t Ias7 P

these basic needs, .rah

6 . t isftran 
-t 

h s p r a h44.... .Ip,. the Ain is to lasu a ti 
-fa 

tio- of basic nead, but not to

retrc development efforts to only unizal satisfaction 6f
Ithese needs. Wet Vint flooro, not cailffqag. One Implication ofit'tis approach Is that.,nc subsistec needs are adequaely
satifie, the ephasis shifts to iuprovuets In the cash .sub-

su tu

I a m U sU tw " of eed '01r ather than b s ic Lm a 'e of a&W
+. 4Iifsa factio. Fo e aparticular household nay be w

Above the slgtnelevel nIspouti fcahbwue
+ of drouht or deforestation may h seriou prIbms In me :img
1 .. food and fal requtrmiet, Cash Income, wlih Is noft3l

ken as the prine Indicator of ecoaomic 'ellbeita is no t lways
mdily convertible Into a for ich setifsla thie other basic"&&. F or this stple asoua, it io aneessuy to consider h

pef "ormance of each basic utput subsystem separately,
98 evt + rI' 0 denti ed the subsystem, in which the problems exisI ,. an havi"S traced the antcedent en.4 tactors, analytICai

re u ed to4 mo del ProWle tiology and Identify agroores 0 y
*ttias (sea App..dg, 4 for e spsofic aaPle)- ? or each
asabtsyscem the Ifteral question Lot Mor *zw unr tut* tro

lam & e to ym e wPerfono Of t~e ubeperuMl. .Petti lit of the grnral types of insenwhch ae Posj~*

+ i++ + +. ' " +'" ,- mU + O, ., + + + ,1 . .P. ,, ;m .I ),u a vter s+ 

., ftb
# ++ F '4 Y u " ++ ++ +']++s '+"+ ++ . .ftw e 

+ "+



0 '14 r-M, frompress n 0 ......

,4 la nd.

4',

* S ,, . .. .I

J* j j j " 1 .. ."."i" .u I~. l r o a~

14,~ ' P"b) &Veetox food from, trees (one stp dM the trophit ctt)

4~ ')iMs* ia frm trots for= i~protz'5 the nutritional status of food

• , .$. 
*,

ad-oodcros (hoght he- 4 iOMO atmo s heic irote to t he

11"tmbylgmcostestri~ ipo e t, Co' to

~~ &pmrUits treas and also by the iCqroued 0=ZabHUt of sosj.

6 'b = Al c CoulasI the higher CZC levels sa A Wt

1 . .. 
. ..

rrgsdc ittr levels and Improved pbyal. * i tur

of;'~ of tropical sails uzder the influence of appropriate thee canopies)

S4) Sol: cjwarxtim1 effactod by trees in agroforestry tutercroppin

systems has a direct and measurable long term benef it on the produtto=

~ ..,* ,. of foo crops from the protected fields5

is M(ur*wo'onwv asoci5ated vi properly osiau ress ($*go

ths "shelterbelt effect") "a alo have a direct Supit,91 food crop

produnction (eo&. 30% Increase In tuessa d;ea t4l.9Tbma

sheltarbelts)

*tA -4a

rm~ gas
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ATTAC .ENT B

CHARTE DU

CONSEIL INTERNATIONAL POUR LA RECHERCHE EN ACROFORESTERIE

(CIRAF)

- - --- -- -- ----

CHARTE70, OF

THE INTERNATIONAL COUNCIL FOR RESEARCH IN AGROFOfRESTRY

(ICRAF)



WHEREAS "agroforastryn is a sustainable management system for land
which increases overall production, combines agricultural crops, including
tree crops, and forest plants and animals simultaneously or sequentially, and
applies management practices which are compatible with the cultural patterns

of the local population,

WHEREAS a consortium of countries, donor agencies, and others directT,,
Interested (hereinafter referred to as the Group) has organized to increasa the
social, eccnomic and nutritional well-being of peoples of developing countries
through the promotion of agroforestry systems to achieve better land use in
developing countries without detriment to their environments, to encourage ar.
support re..earch and training relevant to agroforestry systems, to facilitate the
collection and dissemination of inforrnition relevant to such systems ond to
assist in the international coordination of agroforestry development,

WHEREAS the Group has proposed the establishment of the Inter-
national Council for Research in Agroforestry (hereinafter referred to as the
Council) to carry out these objectives,

WHEREAS the Group has designated the International Development

Research Centre (hereinafter referred to as the Executing Agency ) to act as
agent to perform tho.e actlvities that are nvc.,,.ary to e.t;6bll.h the Council,
IncluJlng the conclu-,,icn of a nrcL,#,s.airy protocol wi'h a ho.: iovernment to
provide for the establith,:nt -nd operation ,f thc COcutcil.
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AND WHEREAS the members of the Group have requested the lovrnmen!

of the Cooperative Republic of Guyana, the government of the Republic of Sene:!I,

the government of Canada and the Executing Agency to sfgn the Charter on their

behaLf,

NOW THEREFORE the government of the Cooperative Republic of Guyana,

the government of the Republic of Senegal, the government of Canada and the

Executing Agency, on beh3lf of the members of the Group, are agreed that the

Charter of the Council shall be as follows:

ARTICLE I - ESTABLISHMENT AND NAME

There is hereby established an international council called the International
Council for Research in Agroforestry (ICRAF).

ARTICLE II - LOCATION

1. Subject to the conclusion of a necessary protocol, the headquarters of the
Council shall be in Kenya.

2. The Council may establish operational units wherever It deems necessary.

ARTICLE IMl - LEGAL STATUS

1. The Council is an autonomous, non-profit, Intwrnational organization consistIng
of a Board of Trustees appointed pursuant to Article VIII (2).

2. The Council .hall pot,.-.-s ful! jurldical per.sonality.

3. The sI-[natories to 'his Charter and the mL's.ribc-, of the Group Shall not be
respon.ble, individually or collecllvtly, for any debts, liabilities or other
obligation., of the Council,

4, The Council, it- personnel, their familizs -nd dependants shall en joy such
privileg o, and linmunitle:. a, are del; iled n a protocol with the hos.t govern-
ment in,.,c with the E xcuttinr, Agerncy or tny other agenc/ on bi-half of tho
Group.



ARTICLE IV - OBJECTS

The objects of the Council are to increase the social, economic and nutri'ional
well-being of peoples of developing countries through the promotion of agro-
forestry systems to achieve gatter land use in developing countries without
detrimEnt to their environments, to encourage and support research and
traini.ng relevant to agroforestry systems, to facilitate the collection and dis-
semination of information relevant to such systems and to assist in the inter-
national coordination of agroforestry devalopment, and, specifically:

a) to identify aspects of agroforestry systems generally, and tree
components in particular, about which there is a lack of know-
ledge, and to support research thereon;

b) to support or stimulate research to identify or improve species
of trees and other forest flora and fauna that are underused;

c) to assist in thu coordination of agroforestry research for various
ecological regions;

d) to facilitate the extension and implementat;on of the results of
research in agroforestry; and

e) to encourage and support training in appropriate disciplines with
the aim of developing the research capabilities of national institutions
engaged in agroforestry research.

ARTICLE V - ACTIVITIES

The Council shall undertake all such activities as are conducive to the
furtherance of its objects and, without limiting the generality of the foregoing,
such activities may include:

a) the collection, evaluation, cataloguing and dissemination of infor-
mation relevant to agroforestry, with particular emphasis for use
by field personnel,

b) the stimulation of research relevant to agroforestry by governments,
and by national i nd international, public and private organizations
and o.-encies, by universities, and by Individuals, and the fc.terln3
of cooperation in research relevart to a-roforestry syStem ;

c) the: .p(,r.or:nrj of r esarch relevar: : a-roforestry .s.. , o
important Spec i.. of tre. and ot,. cr crops reevrn: oD such systems,
and on the harve.,tIng, processi,,g nd marketing of agroforestry
products;
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d) the participation in the management and financing of pilot and experi-
mental projects on agroforestry;

e) the conducting of seminars and the convening of working groups on
.agroforestry;

f) the promotion of the teaching of the principles of agroforestry in
educational systems, including the teaching of tree sciences;

g) the promotion of the orientation of forestry and agricultural teaching
towards better land use; and

h) the demonstration, publication and dissemination of research results
and other information on agroforestry.

ARTICLE VI - POWERS

The Council, in furtherance of its objects may exercise any or all of the
following powers, namely, the power:

a) to support or assist research relevant to agroforestry by govern-
ments, by national and international, public and private organizations
and agencies, by univzrsities, and by individuals;

b) to establish, maintain and cperate Information and other data centers
for activities relevant to its objects;

c) to sponsor or support working groups, conferences, seminars and
other meetings;

d) to enter into contracts or agreements with governments, with national
and international, public and private organizations and agencies,
with universities and with individuals;

e) to acquire and hold real property o. any interest therein and alienate
the same freely;

f) tO acquirc and hold any persona.l property including funds, rights
and concessions by donation, exchane, bequest or otherwise, from

any government, organiZation or ptrson, and to hold, administer,
own, operate, u.'e or di.-pose of the same freely;

g) to in:;ttute legal proceeding. In tht couritry or counitries of its
establishment and -ljewhere; and

h) to do such other thin s as are condualve to the carrying out of Its
objects.



ARTICLE V11 - FINANCE

Without prejudice to the generality of its powers as set out in Article VI, the
principal financla; support for the Council shall be derived from voluntary
contributions provided by various members of the Group, by governments
and by-national and international, public and private organizations and
agencies based on regular estimates of budgetary requirements cf the Council
as approved by the Board of Trustees and on regular reports of Council
activities.

ARTICLE VIII - STRUCTURE AND GOVERNANCE

1. The Council shall operate under the direction of the Director-General and
in accordance with policies established by the Board of Trustees.

2. Board of Trustees

The Board of Trustees shall consist of not more than ten trustees appointed
as follows:

a) one trustee appointed by the government where the headquarters
is situated;

b) one trustee appointed by the Food and Agriculture Organization of

the United Nations (FAO);

c) the Director-Ceneral of the Council; and

d) up to seven trustees appointed by the Croup.

3. The trustees appointed by the Group shall have experience, qualifications
and recognized competence in the disciplines related to the objects of the
Council, In other natural or social sciences or In administration, law or
finance, and ,hall be selected to ensure zdequate representaticn from the
developing cour.:rie.,

4. The Director-Ceneral of the Council shll b' o ,ru,kce td.rirc; hi., term of
office as Director-Cener;l. but shiill nct be nrtitled to a vc,.- in-l. ;
of the board of the £ EXetuCl v( C 'mmittte,

5. All trustees other than the Direcor-C,,ncral ":.h,-i be ;'nrcI for threc-
year termrn., ',wilh thr exce-ptiron Cf 0t: in:t'ial mem err of tt ,r co' V ,r one-half
of whorr -h'I - app ir,,ec, fo v.yr ind * tcI c -e~hni fr IeIrto-jr r t rm .

6. After the appoirtmet ci tc initl 1. . ,rd , :r .t- ,- , -,.'..4
Croup shaill be appoint!ed by the Croup ,;i consulbtliun with Ii-.rd Of
Trustee,,.



7. The Group shall delegate to the Board of Trustees Its power to appoint at( least five trustees.
8. When the office of a trustee becomes vacant during the term of the trustee

appointed thereto because of retirement, death, Incapacity or any other cause,
or when the term expires, the party (host government, FA , Board or Group)
that had the right to appoint the trustee to that office may appoint a trustee
for the remainder of the term or for a new term, as the case may be.

2 9. Trustees shall be eligible for reappointment to -the.Board.

10. Powers of the Board of Trustees

The Board of Trustees shall:

a) elect a Chairman and a Vice-Chairman from among Its membership for
such period or periods as It deems appropriate;

b) appoint the Director-General of the Council for such period or periods
as it deems appropriate;

c) establish and adopt by-laws and rules of procedure for the conduct of
Its meetings and for the general governance of the Council;

d) determine policies for the operation or the Council;

a) approve the Council's program of work developed by the Director-
S tCeneralr . •

n) consistent with generally recognized accounting principles, establish
and adopt the general guidelines for the preparation of regular
budgetary estimates and for the regulation of the financial affairs of
the Council generally;

g) scrutinize and approve the regular budgetary estimates of the Council;

h) appoint Independent, external auditors of recognized international
competence to conduct annual audits of the Council's accounts and
financial transactions; and

1) publish, within a reasonable time after the termination of each fiscal
year, a report relating to the activities of the C6uncil for that year,
Including the financial statements of the Council and the auditors'
report thereon.

11, Executive Committee of the Council

a) There shall be an Executive Committee of the Board of Trustees of the
Council consisting of the Chairman, Vice-ChaIrfnan, Director-C eneral
and two other trustees annually elected by the Board of Trustees



b) The ExecutiveCommittee shall have the power to act for the Board on
all matters which the Board delegates to It.

c) The Chairman of the Board shall serve as Chairman of the Executive
4 Committee.

d) ;11 actions of the Executive Committee shall be reported to the full
'Board at Its next subsequent meeting.

)The"Execut ve Commtte a hal heast e a utw hereannaly-

) Three members of the Executive Committee present at a meeting of
4 the Executive Committee constlttle a quorum.

12. Other Committees

The Board shall appoint such advisory, standing and other committees as It
deems necessary.

13. Meetngs of the Board

K .*a) .This Board of Trustees shall meet at least once annually.

b) The annual meeting of the Board shall be held In the country where( . the headquarters of the Council Is locat',d or at such other place as
the Chairman of the Board may designate.

4 ... ...; 4 * ~ ~ 4 4 ~4 . ~ . ., . . ... . . . ...

c) Meetings other than the annual meeting shall be held at such times
and places as the Chairman of the Board deems necessary.

* d). Five trustees present at a meeting or the Board constitute a quorum.

14. The Director-General

a) The Director-General Is apinted by the Board as the Chief Executive
Officer of the Council.

b) The Director-General shall be, ex oflcilo a trustee of the Board
during his term as Director-General.

c) The DIrector-General shall Implement the policies established by
the Board and shall be responsible to the Board for the operation
and m anagenmnt of the Council and for ensuring that Its programs
and objectives are properly developed and carried out.

( . ARTICLE IX - RILATIONSHIP WITH OTHER ORmANIIATIONS

44 4 .The Council shall establish a cooperative relationthip with such governments,
national and International, public and private arg. nizations and agencies,
and universities engaged In any activity rellvantw~ agroforestry as the 4

4.~~ ~~~ Of Itafanm A~i~~ likil4,



ARTICLE X - ACCESSION

1. At the invitation of the original signotcries to the Charter, any country,
Specializ.d Agency of the United Nations or any other International organiza-
tion or-lnstitution may become a party to the Charter by depositing an
instrument of accession with the Director-Ceneral by March 31, 1979.

2. The Directcr-Ceneral shall notify all other signatories of the Charter of such
accession.

ARTICLE Xl - AMENDMENTS

1. Subject to paragraph (2) of this Article, this Charter may be amended at any
meeting of the Board by three-fourths majority vote of all voting members ofthe Board, provided notice of such proposed amendments, together with
their full texts, shall have been mailed to all members of the Board at least
eight weeks in advance of such meeting, unless such notice is waived by all
members of the Board.

2. Any substantive amendment of Article IV (Objects), Article V (Activities),
Article VI (Powers), Article VII (Finance) or Article Xl (Amendments)
shall require the prior approval of the Group.

ARTICLE XII - DISSOLUTION'

1. If the Board determines by a majority vote of not less than three-fourths of
all voting memters, and the Group concurs, that the objects of the Council
have been satisfactcrily realized or that 0he Council is no Icnger able to function
effectively, the Council shall Le dissolved.

2. Any land or intere:,s therein held ',y the Council and flxe-J capital improve-
ments thereon -hall, upcn diir,.olution, revert to the governr ent of the country
where the 1rn-d is situate.

3. In case of di-.solulion, the of" , of tl, Ccunc il, othtcr than l,?rd or intercs
therein and fi.ed c;jpitjl improvements theruor,, shall be ditrilutd to anInstitution or in-itution-, having purposes sirii!r to !. o.e o! :h. Counil ad
agreed to by the Council and ,h juvernment uf thm- country where such aets
are situate, a-ter consultation by the Beard of Tru-teev wit'h the Group,
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En foi de quoi, les soussign4s, par PInterm6dlaire de leurs reprd-

sentants diment autoris~s ont sigrid cette Charte.

IN WITNESS WHEREOF, the undersigned by their duly authori:ed

representatives have executed this Charter.

A/at . " en/in 4 ,,),,:i. le/the 1 jour/day

de/of i)-..i,.. 9 ''

Le Couvernement de la RC"publique The Covern-ent of the CooperatIve
coop6rative de Cuyane Republic of Guyana

A/at " 2 cc en/in .U%,, . ie/he ] jour/day

de/of CV,,,,.A ,. Pk 1979.

Le Couvernemer.t dce la Rpubhique The Coverl'rmen of the Republic
du StIngal of Senegal

A/at . '.- auli r%, ... le/the jour/day

do/of W , 197 "

Le Couvernemen" du Canada The Covernrnhr of Canada

A/ at au/in "-le/the A A Z-' lour/day

daoof ,19,~

Lo Centre do recherche, pour Th I,, a na'ional DO 1opment
It d6veloppoment International R,March Centr
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RESOLUTION OF THE BOARD OF TRUSTEES OFTHE INTERNATIONAL COUNCIL FOR RESEARCH IN AGROFORESTRY

Amsterdam, June 30, 1979

AMNMN- FR LE 11L CION 2 -AND --OFTH E- CHARTER-

WHEREAS under Article VIu! of the Charter of the Inter.national Council for Research in Agroforestry (the Council) the Board ofTrustees of the Council (the Board) consists of not more than ten (10)
Trustees;

WR ...HEAS it is deemed desirable to.have wider range ofrepresentition from both the developed and the de, loping countries on
the Board;

WHEREAS Article XI of the Charter provides that it maybe amended at any meeting of the Board by three-fourths majority vote ofall voting members of the Board provided notice of such oroposed amend.ments together with their full texts is mailed to all members of theBoard at least eight (8) weeks in advance of such meeting, unless such
notice is waived by all members of the Board;

: , AND WHEREAS the Executive Committee of the Council which
met In Nairobi, Kenya, on April 9-10, 1979 endorsed this resolution for
adoption by the Board;

NOW TIEREFORE the members of the Board assembled at itsfourth meeting In Amsterdam, The Netherlands, on June 30, 1979, eachamber having rceived due notice and full text of the proposed amendmentpursuant to Article XI of the Charter, hereby resolve to amend the Charter
as follows:

ARTICLE VII! SECTION 2 to read:

'The Board of Trustees shall consist of not
more tnan fourteen (14) Trustees .,."

ARTICLE VII I SECTION 2(d) to read:

OUp to Neleven (11) Trustees appointed by the
Group

ARTICLE VITT SECTION 7 to read:

MTe Group shall delegate to the Board of* Trustees its powers to appoint at least
nine (9) Trustees,"
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o aAmisted, 1979AMREN T OF ATE OR OF THEUHTERO' '
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NTERAIAL CUNCIL f hEACIn"GRntoFa ouncilTR o
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WHEREAS Ate har of the Chnrtern tiaC s tn l hr

ResetachionAofteoiia ntoeste (the Cont)has b reen s nby ctheGvrnmnSpeegalizte Agoenme of Cnadator an~y other international.lomn

organization or institution ma become a party to the Charter by depositingan Instrument of accession wi% the Director-General of the Council byMarch 31, 1979;

WHEREAS some countries, Specialized Apencieso international -organizations 'and institutions other than the original signatories haveepesdan interest in acceding toteCharter atrMch3,1979;
WHEREASArilX1othChreprvdstaitmyb

to al mmber oftheBoard at least eight (8) weeks in advance of suchmeeing unesssuch notice is waived by all members of the Board;

p."4AND WHEREAS the Executive Committee of the Council whichme i Nirbi Kenya, on April 9-10, 1979 endorsed this resolution for
NOW THEREFOREthmebrofteBadoTrsesf'eCoucilasembedat its fourth meeting in Amsterdam, the Netherlands, onJune30 979each member having receie du notice and full text of theprops;4amendments pursuant to Article XT of the Charter, hereby resolveto aandtheCharter by extending the date for acceisalon to the Charter to

Deeme 31 180
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ICRAF CORE STAFF ATTACHMENT C

B. Lundgren, Sweden

Position at ICRAP: Director

Holds H.Sc. amd Ph.D. degrees in Forestry frcm the Royal College of Forestr7
(Stockholm) and the Suedish University of Agricu:.turs Sciences (Uppsala)
respectively. Fields of apecilali:atioo i.- tropical forest soils and land
evaluation and in particular the effect of plantation forest management on
soils. Field research in East Africa (Tanzania, Ethiopia) 1968-78. For a
period of two years, in 1972-74, has been a Lecturer in Forest Biology at
akerere University, in Uganda and at the Faculty of Agriculture and Forestry

in Morogoro, Tan:ania. Since 1978 has vorked as a consultant in Tropical
Forest and Land Development, ham travelled extensively in the tropics ad
has been engaged in projects in Central America, East and West Africa and
Sri Lanka. Joined ICRAY Sept. 1, 1981.

K. Gatamah, Kenya

Position at ICRAF: Secretary/Treasurer

?olds an XRA from the University of Strathclyde (Glasgow, Scotla.d) and
is a certified public Accountant of Kenya. Has worked in the Public Service
(Civil Service) in the Covez-nsent of Kenya and was Deputy Tressurer - Nairobi
City Council at the time of appoint=snt. Joined ICA Dec. 1, 1980.

P.A. Huxley, United MnSd-..

Position at ICRAT: Senior Research Scientist (Agranocy/Hor:!culture)

holds B.Sc. and Ph.D. dcgrcet J Hortculturil Botany frcm the Univermity of
Reading, U.Y. H!.s been Senior Lecturer in Applied Physiology at Makorere
Unlvtrz.r 7 , Uganda; Director of Research at the Coffee Research Youndation,
Kenya; ?rofessor and Head of the Depsrrnent of Horticulture, University of
Reading, Professor of Crop Science. University of Dar es Sal=AM, Tanzania;
visiting Professor of UZLS in SwaxilAnd: and Project Manager of a LflfDP/YAO
project strengthening the Agricultural Research Centre in Libya. LAs been
a Member of the Governing Boards of Kast Malling Research Station, the Glasshouse
Crop Research Inntituto and the National Vegetable Research Station, U.K.
Was ber of the Inter-Unlvrsity Council for Higher Education Overseas (IUC)
in London, Is Frllow of the Institute of Biology and Fellow of the Royal
Society of Arts. ILua conducted research on coffee and ot, or tree crop physiology,
grain lCgu~e phyaiology, plant responses to environment, Intoecropping,
experinencal design, tero Ltillage, cassava and Amaranthus. Joined ICRAY
April 1, 1979.

P.K.R, t1lair, India

Position at ICmr,: Senor Research Scientist (AronouIst)

Holds h.'c CAari.) and .Sc., (Agri.) deoroes trm the University of KYarl,



India, Ph.D. in Agronomy from the Agricultural University of Pantnager, India
and Dr.Sc.Agr. from the University of Goettingen, Germany. Has been Lecturer
in agronomy at the Agricultural College, Kerala, India; ?ost-Doctoral Felloa
in soils and plant nutrition at Rothamsted, U.K.; Agronomist (soils) in
charge of multiple cropping with coconuts at the Central Plantation Crops
Research Institute (ICAR) at Kasaragod, India; and Senaor Research Fellow
(Alexander von Humboldt Foundation) at the Institute of Soil Science and
Forest Nutrition, University of Goettingen. Areas of specialization: multiple
cropping; farming systems involving coconuts and other tree crops; soil
fertility under multiple cropping systems. Joined ICRAF November 1978.

J.B. Raintree, U.S.A.

Position a ICRAF: Senior Research Scientist (Anthropologist)

Holds A.B. in Psychology from Princeton University and M.A. and Ph.D. in
Applied Ecological Anthropology from the University of Hawaii, U.S.A.
Has been Lecturer in Anthropology at the University of Hawaii and ChamInade
University; Social Science Research Council Post-Doctoral Fellow in Tree
Crop Horticulture and Forestry at Oregon State Liversity; Rockefeller
Foundation Social Science and Agriculture Post-Doctoral Fellow in Agricultural
Economics, Farming Systms Programme, International Institute of Tropical

*Agridulrure (IITA)- Nigeria; and Agroforestry and Rural Industry Advisor
to the Goverent of Indonesia; Provincial Area Development Programm, Central
Java. Has conducted research on agroforeatry systems in the Philippines,
Indonesia, Nigeria, Sierra Leone. and the U.S.A. Areas of specialization;
socioeconomic acpects of agroforestry; culturalecology; landuse systems
diagno0is; bloecon Ic modeling; village level technology assestment; cross-
cultural extension methods. Joined ICRAY as a Rockefeller fellow in
January 1981. From January 1, 1982 on percnent staff.

F. Torres, Argentina

Position at ICPLV: Senior Research Scientist (Range YAnagezent 6
Livestock Production)

Holds B.Sc. in Crop and Animal Production frcm the University of Buenos
Aires, Argenti n and Ph.D. in Animal .Nutrition and Animal Science from
Cornell University, U.S.A. Has beer. Advisor to the Secretary of State
for Agriculture, Argentlna; Profeasor of Ani.al ollutriticn and Co-ordinstor
of the graduate prograZm. in animal production of Argentina's Graduate
School of Agricultural Sciences; was leAder of the Ruminant Nutrition
section at the Balcorce Research Stntion of the .National Institute of
Agricultural Technology (W'TA); and han worked an Concultanc to the Nationa.1
Boof Research Centre of the Bra:ilian AKricultural Research Organltancon
( HBRAPA) on research prograrxIng and nuitritont of the graring ruminant
(seconded by the Intar-American Inatitute of Agricultural Scirncn, (IICA).
Woo President of the World Aaaoclation for AnIzl Production (WAAV) and
President of the IV Wor)d Conferonce on AnI.al hProdUction, and Is nember
of the Edlcor-al toards of Livostock |'ruductfon Science and Journal of
Anxaal breedinit and Crnetlcm. Area of o.pc'4l!a.tion resavrch on beef
production eymttms, vith p.cial reference to plAnt-anI1al relVAt.onsh~ps.
Joined IC .AV In June 1979.
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R. Labelle, Canada

Position at ICRA: Senior Research Staff (Inforumation Sciences)

Holds B..vc. in Biology and M.Sc. In Plant Physiology from Queen's University
in Oncr.aric,. Currently completing requiremenrB for Diploma in Resource
Management from Faculty of Forestry, University of Toronto. Has worked
for Ontario Science Centre and for Parks Canada in science and nature
interpretation and national park planning. On secondment from IDRC, Canada,
Information Sciences Division. Joined ICRAF July 1981. Areas of
specialization: acquisition, dissemination and management of bibliographic
information on agroforestry.

Impending Secondments (Senior Research Scientists, arriving early 1982)

From Switzerland: a biocli=atologisr )r. ,/t/ rn 4c r

From Gerr-any (GTZ): a forester Ai.7c-/' i-e4r

FromaThe Netherlands:*. afzm~economist r.f /< Ire

L.E. Buck, U.S.A.

Position at :CRAF: ProJect Coordinator on Consultancy Basis

Holds B.A. in Sociology and Psychology, B.Sc. in RecreaLion Planning from
University ot Colorado and X.Sc. 1n Resource Planning (Wational Science
Foundation Energy Trainee Fellow) from College of Forestry and Natural
Resource, Colorado State Unoveruity. t1at been Research Fellow of the Royal
iedleh Acadt-y of Sc.'nce Beijer Inatitute, engaged in local and national
level energy surveying a.d planning for Kenya's Ministr-/ of Energy. Has
con'sulted for USAID'a Renevable Energy and Ktui Nursery Projects in Kenya,
as well as others. Worked for LIDAW. Inc., an environmental planning and
landecape architecture firm, An nocio-econonic anlysc and for University
of Colorado's bureau of EconGM4c Research and the Oil Shale Corporation
(TOSCO) in aream of 3oclo-economic ia)act anaesrmocnt and "boom town" planning.
Currently Manager of Agrofocastry Ploi's for Rural Kenya rrojecc (Yszingira
Institute in collaboration vith ICRAY, funded jointly by the Ford Foundation
and the Government of The Nmtherland).



ILSi T u sUSI[S rATTACHlEuMIT D

_._ Citizenship OCculatin Main Discipline
Dr. .S. Swa*inathan India (57) &r-ber Planning Co,- .ission Agriculture - Plant genetics, Research

India Administration and
International Development.Dr. . Posshard Swiss (56) Director - Swiss Federal Forestry - Silviculture, Forestry

Institute of research and teaching.
Forestry Research

Dr. P. Alvin Brazil (62) Director CEPLAC Agriculture - Plant physiology
Research management and teachi

Yfr. J. Eere Canada (71) Advisor to Canadian Forestry - Forest industry management,
GoverrL-ent forestry and land managemrent.

Dr. J. pauWrba Phillipines (47) Director General Agriculture - Beef & carabeef production
SEARCA Pasture & forage utilization.

Mr. O.H. turu Yenya (46) Chief Conservator of Forests Forestry - Forest management.

rror.Or. von INaydell Germany (50) Prof. & Head of Department Forestry - Forest products and forest
World Forestry Inst. Iiarburg products geography.

Dr. J.G. hler Dutch (57) Royal Tropical Institute Agriculture - Tropical agriculture
Prof. L. Roche Canada (55) Head Departnent of forestry - Plant breeding, silviculture,

Forestr, - Bangor Forestry management, Genetics
Research planning Management a
teaching.

Dr. B. Lundgren Sweden (36) Pirector L ICIAF Forestry - Forest Soils, Forest land
evaluation, Silviculture.
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' INITIATIVES

~ IT T2e n ;'lAtis filot Community, Develop-
Smen; ftojci , to star this Year. is put

of the luge Lusaran Re uenement
Poect, neo Its bolsI the stabill.

sationt of the Luurau catchinenae un
the vicinity of U~NgAt" Luaran. Cebu

The specific purposes to be achieved at
the end of the three year priod aleto.

modify pmert WWn use practices
and farmi.: methods to r dice sol
erouion on hWy lands:

~' Liwcirii L Ii ce~p kt esablishe Id b v dei odIin i sn inteval: vA th mault In an -Implovit the Income and social
IITA a1slIy cropping" farm" trial In Nigoria, Wthin a yeaIP, the lau n il beprodfuchtniil oes

4, bundant gree" manure mulch material to benefit sumcceing crops of ma".e Ftulwood (amik~s to be resetled andl
And forage are, additional by-oous of this conservation Wgoforestry systen which
enhanice Its attractiveness to farmeratto;J.Amu. field toot mthods of relocation

and resiottlement to be used on a
large sle with arid adjacnt to

A PROBLEM!thLiaicacaaar.
.4The present project site is A proposed

We tn of CAnaa so being a well. the world' developing esuntrie need so dam watershed in Cemnt Ceba. Te
endowed land proyMigu.jptialy...a...kwhRtbIvI v*JR~5f. Ua~i b at . hoWever tL80Qf

~4 richness of wheat said wood. VJ. Nordin, agroforesey and community forestry? reIdenas em SJ WJa d with n
Deans of the Forestry faculty at the Agroforesty Ewducton is essential to the place e10e to 11o1 Sue fern of Agro-
UnIversiy of Toronto. witing In a recent practical development of agroforeotry forestry Is see as the best chance to
lo~ IseOf the Canadian Pulp and faper syesems - theae ha"e to be professionally gennit food, fuel and income. whist
Industry (February. 1911). points out trained personnel to, flU the necessary Yet retaining a sable land use system.

S that the foet resource Is dwindling A planning. management and research Other project activitis Include a demo.
f&cc now accepted In a report by the roles. Thet re t eaowag*n sigs that stion fasm (usig LUeem ksireru.

~Canadian Counil of Resouns &ad many Unlversitles to both developing phili).
4 AVfrenunent UNalster, which .11. for a and deveoloped coustries ure beginning

50 percent Incresie In forest production to face up to the problem But will the For fucther Iformation write to I.
byhle yea 2000, through re-plating, effort be adequate, and in shoe?

bette muaImbent tc. Lute tuma of ~ . ltalMtLaw&r Seslwnt Project Intca.
ooiyaetbespent et ifay the CRFAgenc Cmmitee.

skutuan - lot cme today Canada has teoaching, or about to inch, agreforeutry Lusatn Dam Project
only one professional Waoese for every In oe form or smother. If you have any Ilrd Floor HWO Arcade.
10,0O hecares of #btin fOrest, rather Information please wrist In to Dr. tw lSubangda v UIaae City.
tkanthe Objectve o armin 40MQ So muley at ICRAl. 0 Phllppine. 0

S where are all the (o&*aer to come from,
S asks Dr..Nordin?

Iet edimst that same IM@ will be ICRAF'S BOARD OF TRUSTEES p i
retked In the net decad. and ant

;iM~edio5 prgAM m s10 nededS 111 M Dr. UM-A.waeiatisan (Indh) has bean Dr. J. Woo1. (WDRC tervolmat his

feossill forestry sehoslo,which pmduaie to-eecte as etiean asid Dr. w . aeae MCW Ve aka anm bron -

aroad;,*** 40W Iowa"r each yar In SOSIt"~ iswiti d) Vk14hakman eompIeIsaof IIRC'strtaIxonett
~~~~i SOWth ?shd et* (Apra 1 4 #'esy.

19M Aftsr 611'yoers uft* Drf R.L ---------

If 06 a wolefr s.1vrdt u Cade U has- complotod kbh Dr. haid do T. AAN fl jI&
tevo#((ft#Dr J Zd I) ha trsnoo L J~



othr ues henrroica reoretaion gracstproucton f bthseeds n southern United States are considrcd as~
6 cnslcre,, his apliapancultly 'hoey t I-reommncld tat heplants A serious weed In the Ulvttock-produclng

to selection of species o'f Acacia, sucal. be etablished approximatly~ 16-17 m 1areas. There are, however, some 44
yptus,, and Preaopu. Mlany of, the best (30 feet) apar:. Sin"e ?wsopis alon~e species of' Pvosopis found throughout

dproducers are lques with. nitrogen. is not the best source of food for live, the world and they do not all cwry these
fixing properties, The recommended stock, It Is suggested that between the weed characteristics, many formlint a
varieties art it follows$ plantings drought.resistant passes should large tree such ,as Prosnpis jmUlo7ra.

be planted, Grasses, grow well under panicuilrly If pruncd durint the first two
Pr.sopua of, the Algaroba. group, Prosopis as It provides both humus and to three yearsof growth. -

particularly A juulli/'ut nitrogen. Ini the Chilan, situation land
-- omtightpltng Isu~d v~ t could be niqd, at, a Com Itte.

Acaias - .4, wrillifem. A, tortili and to the families, living on'the projet site food fconom) could be buflt up fIsomiW
A. Senegal for dry areas 'and A. within three years of Its establishment, It of the dewr areas around the frowns
xairubopblotj and drepanoto.' was simated that te project would be of this plant, particularly if some of
blum ft the wee areast In full production by, the fifth year, the droughtresiscant grasses cou!i' be,

icayput-E. rnrliodore, L. sdnv. Beid es the harvpting of the crpps as grown along with It, it could provde,
2 a$,u, I. cirriodere, E. tobsiata, a fodacr Wn food, caoola of bees in~ a very short time, sometimes witht

were moved onto the project for three years, fodder and tied from theThere ate many other suitable trees found commercial honey pioduction, and pods, honey and bteewaxt. which Is in
In other amea and often recommended the plants were also, Wraze by the sheep gret demand as a food and ewportfor honey production, Including or coats$ prefeably sheep. after the trees Item and Is readily saleable. Thini
Davpnk" u peazwi Cooun N jepb-s are grown to a size where the loss of their could produce charcoal and ffrewoodi

small branches will not Interfere with the th lieoc wihitoldspr,utm winrew al S etc. production or the pods. There are two particulaly sheep or goats. could
needed most In the desmn or semi-desert One occufrin in ,eer truht serious conideration was given to the
areas of the tropics Is a plant wvhw~h will Mucrh with the second. a lighter harvs. use Of this plant as thet re t few that
Srow under dfffLow circumstance with in Aua and coiiepondistgly two crops can provide the smi, in similar cLrtuam-
low wa requkemetntsi something that fo oe n atAubrfbig statifi.
will prow quke f(sn and wig have A reports and s ecommersdations for the use Profeso 0.?. Town$Cod
moultip& use, I know Of 00 Pnt which of this plant as a multiple use refores. Departnsntof Evrnental Biology
sults this pisrposebene tha Pewpoo tation iem for dewi'arns have been svsyoulh
/u14/1011 It is stil reCOInisd a the printed. bust apparently Ittd. attention0,roHOWZ

intrdced Into Hawall.This vulety vvurteesof ftlposfound in the
shul rwbe onfusd wth espi

flI~~i9, 'w~p elruus ndA'WKENYA TOP BAR HIVE#s noeoe, which are cnsldered to be
damag*n woods In passland armas of the A hive that stows particular promise for There are sevral basic principles that
southern Vinited Stua use by the beekeepas of Kenya Is the top must be observed when constructin a
ftos o pcies, particularly Prui v bar hive. This hive Is intermediate Miv of this type. African bees conmtues

lowme apabe o prducilI ulL betwee the log or box hiv &ad the combs that are speced1"W co
fodder, honey and beeswax. The Indans mkil f(not h t Iis designed after to trme. Therefore the top bars mut
to AmetIcs usedthe fislsof hose~s (or the Greek basket hiveIn which a eie b~e eactly 114" w~it lthe bees artto
flouaro. e ymmewwillpoomiaup to 'Of paraleiban were usedtoform the top build one comb on ach bar. A stip of
30 a of mNc thu mal us ofM6 of the hive. The bees amach thei combs beeswax stae along the cetre of each
minosture. nder WdSJlesmitionu iteM to the burs, whk can beifted outof bar will help guide the bees to build
be producing seed jhis tdree yon of she hive (fo examination. their combs straighit.
swedfin. It cn be twprdesed by seed, e dupg rU
or vegettively from toot suckers and
011 evuints. Seeding of hem$*pl
Iuflr ha", for the "~ tow. weeks,

@we rapidl pesswnw mots than

mee0.to the Sean It Wits ""w that

do rwupuy, 8"M "Aftw" %h else
de a ws 001 I" eser ssstwih h

k&"*14 koe syhtIn I the Mau do

44-: hmAt w li tit, M". 1 <
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