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Abstract, Attempts within the Man and Biosphere (MAB) Progrimme of Uneseo to
produce research findings and information materialy usetul for education and training
in agroforestry are outlined, Three ditferent ficid prajects  one in the humid tropics of
Mexivo, another inanurban sttuation in Papua New Guinea, the third in the arid zones
of northern Kenya provide examples of the types of educational macerials and taining
activities that can be integrated within tield rescarch projects. T essons feamed in the pre-
paration of a poster-enliibit “Feology in Action”, and their possible relevanee to the
development of programmes inagrotorestry education, are deseribed

I. Introduction

Implicit in cfforts to promote agroforestry is the need to seek and test new
approaches to professional education and training in this ficld. This paper
aims to contribute to the scarch for such approaches. The paper is based on
three premises,

First, existing scientific information is olten not used. or is poorly used, in
professional and vocational education related to Lind use and resource manage-
ment concerns. And when such information is put to goad use, there is olten
a long delay between information being obtained and applicd in education
progranunes. Agroforestry is no exception to other professional areas. Indeed,
given its very nature as an interface, agroforestry might he considered to be
more poorly served than say, forestiv and agronomy with their well-established
rescarch and training institutes and channels for diffusion of research results.

A second premise, consequent to the first, s that new wavs need 1o he
saught for presenting scientific information on aeroforestry, And in this
respect, the mote Hexible climnels for communication in agroforestry might
he an advantage, in facilitating aceess to modem techniques tor diffusion of
informution and the required cooperation among research scientists, educators
and specialists in communications and graphic desien.

A third premise is that materials usetul tor professional education and
training in agroforestry, as well as in other related fields, need to based on

*Based on a paper presented to [CRATD Intermnionai Workshop on Agroforestry
Professional Fducation, Narobr, Kerya, 612 Decen oer 1982,

*¥The opimons expressed in this paper are those of the authors, and do not necessarily
rellect the views of Unesco.
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the results of concrete research activities, synthesized to highlight those
findings thought to be of more general relevance.

The contribution diaws on experience gained in recent years within
Unescu’s Man and Biosphere (MAB) Programme., an international programme
of research, training and demonstration designed to develop a better scientific
basis for sustained management of resources and for improving .man-
environment refations. The Programme is based on national contributions to
fourteen international research themes, several of which are concerned with
land use problems and man-covironment interactions in particular bioclimatic
and ecological regions, such as arid zones, wetlands. humid tropical svstems,

Though the word “agroforestiv’ does not tigire explicitly in the title of
these themes, a number of field rescurch prajects contributing to them do
include an agroforestry component or focus. Examples include: the develop-
memt of nixed farming systems in wetland areas in Mexico, based on
scientific assessment of the functioning of a traditicnal agricultural system
long practised in the Valley of Mexico: the refinement of small-seale systems
of urban agroforestry in the city of Lae, Papua New Guinea, as part of a
broader initiative for diversifving energy sources and consenving encrgy in
that city: tree and woodland management within large-scale project for
designing new management strategies for de sraded arid land areas in northern
Kenya.

Parallel with the promotion of agroforestry-related ficld studies, there has
been an increasing recognition within MAB of the need to provide tor the
synthesis and presentation of research results in a form useful for different
groups, including specialists, planners, teachers and students. Examples
telating to agroforestry include state-of-knowledge reports on tropical forest
and - tropical grazing land ccosystems [I9005], a slide-tape show and
dccompanying brochure on man in the humid tropics [16]. and coloured
posters in an exhibit entitled ‘Ecology in Action’ LT7] - a poster-exhibit
prepared jointly by Unesco and Etades et Planification des Communications
{a Paris-based communications firm). produced in multiple copies, initially in
three language versions, in a form that can be readily adapted to different
uses and other language versions [ 2] The body of this article provides further
information on attempis within MAB o produce research findings and in-
formation materials useful for education and training in agroforestry.

2. Agrofarestry as one form of land use

Agroforestry is a fashionable ters for an age-old practice, that of having t.ces
in the agricultural landscape. Its meaning has been refined in recent years, and
now connotes the inclusion of trees within a land use system that yields both
a food product and o tee product, each meeting the needs of the user of the
system [12]. Much interest has been directed in the last few vears to the
potential of agroforestry, as manifest in such ways as the establishment of

1



161

the International Council tor Research in Agroforestry [ 7], the promotion
by FAOQ of the role of forestry in integrated raral developrent [S], the
launching in 1982 ot a new international journal *Agroforestiy Systems’, ete.

But at the same time. as wrgoed by Budowsks (1982), agroforestiy s
suffering from oversale and wishful thinking rather than being based on an
objective analysis of what it can and cannot offer. Consequently, there is
need for the potential of agroforestry to be weighted with that of other pos-
sible land uses in particular geographic locations,

This issue 15 addressed inone of the coloned posters m the Feology in
Action exhibit (Figure 1, actual size 120cm by 80 cm), which iv concerned
with options in tropical land use and which depicts agrotorestty as one amony
several possible £ rms of Jand use in these zones. Phatowaphs iflustrate some
of the major options in fand use: moditication and clearance of small aeas of
natural forest (e.g. as in shifting cultivation, extraction of natural products),
transformation and clearance of large reas of natinal forest, before replace-
ment by tree plantations (e.g. pine. mbber) or permanent agricultuze (e.g. for
rice, for sugar-cane, for mixed agroforestry systems, for grazing ),

The underlying message ot this poster a message that we think is an
important one in the professional training of those likely to he concerned
with awrotorestry and other land uses in the tropics is that the large
biomass and Tixainiance of topical Torests are no guarantee of thenr potential
for development. Tropical forests vy wicatly in structuie and functioning,
and the line drawing at-the top of the poster (Fiane [y illustrates how the
structure of a tropical Torest can vany according o site conditions, Nat ali
tropical forested Tand is suited to the same uses. tn choosing ammong options,
account should be taken of the puarticular teatures of a given site, such as
topography (slope. drainage, altitude), soils (which may varny enomously in
nutrient status, from very poor feached soils to very tich usaally recent sols),
vegetation structure, ete.

This poster has already proved useful within taining progiammes as g
basis for group discussions on land use options in the Tocahty . countiy and
region concerned. Photographs or diawines showine the local Tand use
systems can be struck on the poster, to make 11 more relevant to the tramees,
The poster can also be nsed as anentry for teaching courses on fand capability
classitications and other methods for assessig site potential

3. Mixed farming systems in Mexico

In Mexico, as in most developing countries, a priotity problem s to find
inexpensive ways ol increasing tood output using svstems that take advantage
of the characteristics of the Tocal envitonment and that can be sustained
without the need for farge-scale inputs in tenms of forthizes, capiad,
cquipment, cte. One promising approach to this prablen s been developed
by scientists {rom the Institute for the Study of Biological Resources
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Figure 2. Part of a poster showing how the ¢/iimampa systeny works 17
(INIREB) in Jalapa. who recogaized the special nature and suceess ol a
traditional agricultural sy stem. the chinampa, and decided to experiment with
it in order to create i new method tor meeting teod needs [0, 97,

The chinampu consists of creziing small plots of Lind on which crops can
be grown from plant maresials and mud dredged from the bottom of swamps
and lakes, the plots being separated from cach other by water channels in
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“which fish can be raised (Figure 2). Analysis of the chinampa has showed it to
be a low-capital, labour-intensive. sustainable system of farming, with the
potential of being combined with small-scale forest industries to produce
multiple products from fam and forest. The system has been tried out in
tour rainforest arcas in Mexico. O of these areas, in Tabasco state, consisted
of a combination of semi-evergreen rainforest and swanmps. Another very
different site was chosen in tropical rainforest at Chiapas traditionally
Fmed by shifting, slash-and-bum methods. Heve, clinampas were built nea
aoriver which provided the iigation water, with the otganic mulch for the
clanampa plots beinyg obtained from the litter of the adjacent rainforest.
Satistactorny results have been obtained from the mixed agropiscicultural
systems that hive developed on pilot basis. Tree crops such as papayi and
banana have heen suecesstully combined witl veretable crops and poultry,
pigand Aish production. Systems of reeycling plant residies and animal
wastes have been refined and high sustained yields of tree and vegelable crops
have heen recorded, fon example over S4thy 'oof celery within o 150-day

growing period. Progiess has also been achicved in promoting the use of

natve tiee species sueh as Brosimam alicastrim i weatforestyon and 4pro-
forestry progiamnices. following studies that had demonstiated the adaptability

ol the species to g variety of soils and climates, its vapid growth, the utility of

its leaves for forage, the nutrition vidue ol its fruits {(particularly the seeds)
for human and anima; food. the commercial potential ot its wood (Pardo and
Sanchiesz, 1977 quoted from Gomez-Pompa [6]).

Theresearch of the INIREB team has been closely linked with training and
demonstration at vanions levels, and these activities lie at the heart of the
suceess that has been achicved. Formal graduate snd undengraduate conrses
are reulirly offered by the sesearchers themselves, i which theoretical
knowledge is combined with field practice. Seminars and workshops are
organized on specific subjects for seicntists and technicians, Students come
from & number of disciplines, borh in the natural ang social sciences, training
forcareers ranging from bio-ccologicat ficld research to sociai work marketing,
management, planninye, ere. .

The most successtul mnovition in the tanmg and infornition activities

ol the chinampas and intesrated faaing projects as been the organization of

field training seminars for and by the campesinos,t hased on their own
knowledee and experience and reinforeed by their active patticipation in field
work Information is thas transmited intormally, i everyday language,
reflecting local perceptions i valies, The senunars have enabled campesinos
ta visit, often for the tist time in theis fives other distant areas and compare
similaritics and ditferences in production svstems and community experience.

The information materials stemming from these MAB projects range from
technical reports and articles in scientific Jowmals to extension bulleting
written in- everyday language with line drawings to accompany the text
(Figure 3). Other education and iformation ettorts include the preparation
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Fizure 3. Examples of pamphicts produced by the Institute
education and demonstration progremmes.

tor Study ot Biological Resources (INIRE BY of Falapa. Menico., as part of the Institute’s
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Figure 4. A developing urban diro-ceosystem Lae, Papua New Guiney [10].

of slide sound series, docnmentary filims for television, taped radio pro-
grimmes and coloured posters,

As aresult of the initial achievements of INIREB on chinampa agriculture
and integrated mixed farms, the programme of agroforestry and piscicultural
Experimentation is being expanded by the establishment of 25 demonstration
farms in up to ten Mexican States. with funding provided by the Inter-
American Foundation. Staff from three regional experimentation centres in
Veracruz and Tabasco will tain agronomists and peasant technicians to work
and manage these farms, Fach farm will combine vegetable gardening. fruit
tree nuiseries, forage and pasture, chicken, pig. and fish production, and
anacrobic digesters and compuosting systems, on plots ranging from about
2o has Twenty agronomists and 150 peasant technicians will be trained to
manage the farns, record production levels, solve techmical problems, and
promote other community activities, such as cooperatives. INIREB wil) also
develop an outreach programnie for peasants in the regions surrounding cach
farm o demonstrate the advan tages of ‘integrated farming” and to diaw from
them their own expericnces and skills in adapting to diverse ceological
settings. A production fund will he esteblished as an incentive 1o community
groups such as cooperatives, cjidul? councils, or ather private service
organizations interested in astablishing experimental farms and adapting new
technologies, Locul groups will contribute land and labour (o set up the
farms. and low interest loans will be made for initial productive investments
such as fish, seedlings, breeding stock, and cquipment for digesters, or for
commercial and infr structural activities related to the farms,

(/


http:IIIJI.IC

197
4. Diversifying energy sources at Lae, Papua New Guinea

Lae in Papua New Guinea provides another example of agroforestry as one
component ol an overall tand use plan but in this case, land use within an
urban context. Lake many other cities in the tropical world, Lae has grown
rapidly in the Tast ten years or so, with considerable migration from rural
arcas and increasingly acute problems linked with the use of enerey. At Lae,
an cecological analysis of the sources. fows and end uses of energy has led 1o
a plan 1o meet future energy needs substantially tfrom renewable sources
[10. 1T Practical measures include the deselopment of urban agroforestry
as an-inteprai part of anoverall policy for conserving energy and improving
pattems of nutrient oscling (Figure 4.

Within the city el [10] 400 allotment wardens, tanging i area {rom
100 400 m?, have been dramed from unosed land, tertilized and allocated to
tow-income families. These vardens form part ot o major proviamime to ke
the pressure off the surrounding hills. An wban composting svstem has been
introduced. Houschold refuse. sawdust, manket residues, sewave shidge and
other sources of waste nutrienty have heen ned for producing compast,
which is then applied in allotment. backvard and council gardens for
increasing vields ot vegetables and froit trees, Intiadlv L nienial me thads have
been used for producing 2000 0yt of compost, but the ann s ultimiately o
produce OO v b by mechanized means AU the same time, the City
Council has introduced experimental plots for testine new combinations of
vegetables and trees. and for demonstrating results to aliotment holders and
other interested ndividuals, The Coumal has tunded and established
herbarium ot all wsetul topical Trait and nnt rees and has multplied then
stocks, which are planted repulaly in parks and alone wtreets, inand aronnd
the city. The aim s to augment tood supphes Tor low-meome groups, as well
as serving as lindscaping and shade trees

In the hills wound the ¢y, subsistence agrotorestiy forms part of a
scheme for restoring degraded Tand areas as a penmanent gardening and fuel-
wood production zone. with butter zones of native forest tor maimtaining
wildlite, flonstic diversity wind water catehment control. About 70ha of fuel-
wood crops. 100ha of comsenation ennchment planting, and Sha of
shortrotation garden systems inchuding Lewcacna, have heen established, The
latter s particulmly interesting and successtul, wnd has attnacted overseas
funding for parallel rescarch into such aspects as nittogen tination, minetal
nutrient cychng and biomass production in terms of tood and fuel under
controlled conditions.

Lac provides a good example of how o well-concened research project can
have a rapid impact an policy-making, and how agrotorestiy can contribute
to the improved planning and management of urban arcas, as well s in the
more usually considered raral zones. As such, the projectnpght prove useful

as a source ol infornwation tor agroforestiy training in other countries. A key
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ingredient in the success of the Lae project has been the involvement of

scientists, government oflicials and community leaders from the beginning
of the project. This has served to focus research on priority problems and to
provide for the communication of results to planners and resource managers.

5. Tree management in the arid zones of northern keny:

In northern Kenya. as in many othe parts of the Sudano-Suhelian zone, there

is @ trend towards sedentarization of pastoralists — increasing populations of

people and livestock, overuse of the rangeland plants and soils, *the drought
becomes permanent’, a lack of alternative markets, starvation and a reliance
on exteral aid. In northern Keaya, the Integrated Project in Arid Lands
(PAL) aims at developing managenient plans and systems o land use that will
reverse the present tiends of degradation and establish sustained production
within the livestock cconomy of the district. at g level adequate to provide
for the needs of a growing (and probably) partially sedentarized population.

Trees have three important roles in the arid zone in northern Kenva, seen
from the standpoint of the pastoralist papulations [8]. They provide fire-
wood. materials for the construction of houses and livestock enclosures, and
they provide browse for the livestock upon which the pastoralists are almost
wholly dependent for their subsistence. In addition to these three essential
contributions to pastoral cconomy. trees are valued for their shade (an
Important factor in the survival of cattle and smallstock in the atidd 2oy and
some for their Truit and other usetul products. such as fibre for rope and gum
for the gum arab.c industry. They also have a crucial role in e maintenance
ol soil fertility and in the reduction of soil erosion and dessication,

The wood requirements of pustoralists are known to viny greatly from one
arid zone region (o another, but it is apparent that in norther Kenya the
Rendille and Gabra pastoralists, with their traditional diets of uncooked milk,
sometimes with fresh blood (in the case of the Rendille), have a low annnal
requirement for firewood, possibly amounting to 0. m? ol solid wood
cquivident per person per vear. This may be compuared with the normally
assumed annual fuel wood consumption in agnicultural areas in Africa of Tim?
per person. On the other hand, the use of wood by the Rendille and Gabra
people Yor the constiuction of night enclosures appeirs to be very high [13].

Compatison ol consumption rates with caleulated wond production of
Acacia reficieirs shiublands |8 p. FOS| has shown that the 30000 pastoral
people in the IPAL study ares should be able to obtain then wood require-
ments for fencing from the annual production from approxiniately 1080 km?
of shrubland (less than « quatter of the total arew of this single tiee com-
munity ). without reducing its standing crop biomass, On the face of it taking
the tiee populations of the tegion as o whole, it would appear that there 1s no
threat to the woodlands from over-exploitation. Unfortunately, this is not
the case. Through the extieme concentration of the wood conswmption in the
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vicinity of the settlements, tree populations are being alinost totally destroyed
by progressive felling outwards from cach centre at rates which not only
exceed the annual production but steadily reduce the standing crop biomass
as well,

In this perspective, scientists within IPAT have addressed the question of

how woodlands can best be managed to ensure the masimal sustained pro-
duction of the tree populations Tor the benetit of the pastoralist people and
the country as a whole, Detailed information is theretore being collected on
woodland dynamics and productivity on the one hand, and potential human
utilization on the other. Specitic activities include correlations of biomass-
dinrension relations tor ditferent tree and shrub species. hivestock impact
trials, establishnment of exclosures, experimental reatforestation, exploitation
of gum arabic as & possible means of diversitving the cconomy of the region.
e overall goiding principle of these studies s that maagem nt of tree
populations st be integrated with the regulation ot Lind use in generl,
with water resource management, with settlement policy, with the provision
ol substiture building and fencing materials and with tiee planting, to help
aceelerate rangeland rehabilitation and the provision of fuel and buiding
materials,

The role of trees and their products in the ecology and economy of arid
fands is Cieretore an important one for education provrannnes on improving
fand use in thiese zones. In notthern Kenya, the tope forms part ol traiming
and orientation courses that have been organized within 1PAL tor dilferent
groups, including fand use planners. extension workers, Tocal pastoralists and
visiting scientists, The topic has also been addressed i vanons conmuni-
cations exercises that have been undertaken, including radio programimes,
slide-tape shows, and tiial use of video tilhns as an cdacation tool i remote
areis.

More generally the experience gained within the IPAL operation in
northern Kenya has been drawn upon in the preparation ot the poster
reproduced as Figure S0 The top row of photowiaphs in this poster illustrates
some of the uses ol tiees and shrubs i meeting essential needs inoarid,
developing countnies. The stlhouctte of the acacin tree shows how slowly
woody plants grow in arid Lands and vet how quickly they can be cut down,
and acceelerate the processes ot desertitication. e hottom row ot phato-
graphs includes exammples of alternative sources of enciey, o improved use
of tiee products, e energy-etticient ovens, alternative buddme imaterials and
forape plants, reatforestation. As for the ‘Ecology in Action” exhibit as o
whole, it is hoped that this poster might prove usetal in education pro-
granumes, serving as aostarting point in stimualating scientists (o produce
information materials based on focal examples and designed for specific target
audiences (e.g. tramees in agroforestiy ).
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Trees and shrubs are used 1o meet many essential needs in ard developing countries. They are vital in
protecting against desertification, But woody plants are getting scarcer. Not only do they grow more slowly
in arid lands than anywhere else, hut overexploitation and savanng fires prevent natural regeneration.
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