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harvesting from the same plant. Foresters, on the other hand,
concentrated on woody perennial species that could be cultivated
on a large scale, the main objectives being the maximum return of

the final product at the end of the fairly long production cycle.

There are also specific groups of species like the so-called
"horticultural™ crops that transcend the limits of these eriteria.
But there are no "conventional™ agroforestry specivs because the name
agroforestry is new (although the practice is old). Therefore most
plant specics that are used/Tound in the varius AF svstems described
above tall under one or the other of the conventional disciplinary

proups.  Besides, there are also other plante, especially woody ones,

which have hitherto been little-studicd, but which form important
components of existing AP systems, or may prove valuable for potential

Al" svstems.

Basced on the experience gained from intercropping and other forms of
crop combinations with tree crops, Nair (1980) evaluated the "AF
suitabilicy” of a number of conventional agricultural species.  He
observed that with the knowledge of the ceophysiological requirements
of different groups of piants in general, and of the individual
species or cultivars in particular, some predictions could be made
with a reasonable degree of accuracy about the conditions that are
optimum for their best growth.  Table 4 gives a summary account of
the suitability of these different agricultural species to various

ceological regions,

TABLE 4 HERE

It is possible to list a large number of physiological and agronomical
characters that decide the compatibility of these specics in admixture
and the ability of the species to produce a reasonable yicld under
conditiong of reduced supply of pgrowth factors such as light and
nutrients where it is grown as an understorey species.  Furthermore
from the practical vicewpoint, the ecasce of management of the species,

its ability to withstand adverse climatic and managerial conditions,
its adaptability to low-input systems and marginal arcas, marketability,
Jocal use of its produce, and so on, arc important considerations.

"All these apply to the woody perennials as well.
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3.2.

Multipurpose Trecs (MPTs)

Since the interactive presence of the woody specics is the common
denominatorv o all AF systems, the primary consideration on plant
specics in AF should involve the woody specics.  Some common examples
of such woodv species in existing AP svstems have been presented in
Table 2. This Table, which by no means is exhaustive, indicates that
the woody perennials used In AF svstems incluade a multitude of species
in terms of their growth habits, forms, cconomic products, other
biological characteristics, management, ote.  Thus fircwood crops,
fodder  trees, timber species, palms, fruit trees, vines, bamboos,

shrubs, and so on can be found in different AF systems in various

ceological regions.

Trees used outside forestry except a few ornamental and fruit and

nut trees had hitherto been relegated to a status of lower cconomic
significance and iwmportance.  But, with the recognition of the importance
of AF, such trees and other woodv perennials used in traditional mixed
AF gvstems and other specivs of AF potential have carned a higher
"ranking' and "status" necessitating a distinet identity and definition
for this group ot plmts.,  The term malti-purpose trec (MPT) thus cmerged
and acquired wide acceptance in a rather short time to encompass all such

trees and woody perennials of AF significance/potential.

MPT, life AF, also has so universally acceptable definition. Several

definitions have been proposed (Burley and von Carlowitz, 1984).

Whatever the definition of MPT, the consensus of opinions is that the
catch-word is "mulcipurpose'. Tt is generally agreed that multiple
uses or multiple outputs are coasidered impovtant attributes of any
definition of MPT, and the term should be used to cover species that may
be groun for different purposcs on different sites. An explanation of
this latter point is provided by, say, Grevillea robusta, an accepted
timber trece, which if grown in plantations for proedominantly timber
production, docs not form an MPT whereas it becomes an MPT when grown
in another situation not only tor timber, but also for shade, muleh,
honev, ctoe, Johnson (1984) asseesed the multipurpose nature and AT
potential of palms and observed that in addition to the four improved,

cultivated palms (Areca catechu - areca or betel palm, Cccos nucifera




- coconut palm, Elaeis guineensis - oil palm, and Phoenix dactylifera

- date palm) there are 18 unimporved cultivated or managed palms and
29 semi-wild or wild palms of multiple uses and AF potential in
different ccoregions.  Similarly Nair (1984b) exomined the role of
several fruit and nut producing trees and shrubs (collectively called
"fruit trees') in various AF Systems. He noted that this group of
plants ranging from tall, long-duration perennials (¢.g. the Brazil nut
tree, Beetholletia excelsa) to relatively short, "non-woody" species,
such as papava (Carica papava) can be found in association with other
woodv as well as herbaceous components in traditional AF systems in
varions parts ot the world. Some of them are widely distributed in

ditferent geopraphical regions (e.g. mango, panava) whereas some others

are hignly localized and found only in certain geographic regions

(¢op. rambutan - Nephelium lappaceum - in Southeast Asia;  pejibaye palm -
Bactris gassipacs - in South America).

An interesting point to note here is that most of such MPTs found in
traditional AF svstems have little been studied in the past so  that

they do not fall under the category of conventional forestry/agricultural/
horticulrural species. Yot they make significant contribolions in various
ways Lo the Tivelihood of a large number of people, and more rescarch
efforts on these specics can lead to the exploitation of their potential
to a much larver extent.  Eftorts are now under way in different parts

of the world to study and exploit the potentials of such lesser- known
specivs,  Okigbo (1977) has deseribed the significant role played by
various plants that have so far been neglected in the traditional farming
systems in the humid lowl.and tropics of West Africa. The US National
Academy of Science publications on undercxploited tropical plants (1975)
and fircewood crops (19805  1984); and some other publications (c.g.

Raul 19705 Ritchie 1979) describe several such specics that could be
valuable in AF. Some of the "non-traditional' genera have already received
consdicrable research attention in the recent years - for example

Leucavna (NAS 1977, Leucana Newslotter) and Prosopis (Simpson, 1977;

Feltker ot al., 19815 Mann & Saxena, 1980). Undoubtedly, it is important
for AV to  tap the hitkerto unexploited potential of this large number of

multipurpose treces and shrubs.
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ENVIRONMENTAL PROTECTION THROUGH AGROFORESTRY

The main environmental protection aspects of agroforestry stems from the
soil ifmproving and soil conserving functions of the woody perennials
involved and the microclimate amelioration and windbreak protection
offered by trees. Nair (1984a) examing the soil productivity aspects

of AF note that there are various avenues through which the woody
perennials, cspecially legumes, could improve and enrich soil conditions.
These include fixation of atmospheric nitrogen, addition of organic
matter through litterfall and dead and decaving roots, modification of
soil  porosity and infiltration rates leading to reduced erodibility of
soil and improving the ef ficiency of nutrient cveling within the soil-
plant svstem. Fig., 2 shows a schematic {llustration of some of these

so0il productivity aspects of AF. However, the main protective function

FIG, 2 HERE

o woody purennials is in physical conservation of the soil, and this is

particularly important in the highlands and other sloping areas.

The long tradition of planting Leucaena leucocephala in contour hedges
for crosion control and soil improvement in Southeast Asia is a typical
example.,  Indircet terraces are also formed when the washed-off soil is
collected behind the hedges.  Loppings and prunings from such hedgerow
species could also produve muleh to aid in preventing sheet crosion
between trees (Jeuner, 19815  Neumann, 1983). Wicersum (1984) reviewed
the quantitative data on surtface crosion in varicus forvest and tree

crop svstems and evaluated the effect of trees grown in combination

with agricultural crops on rainfall erosivity, soil erodibility and

soil surface protection. Using data from various places, he concluded
that in A, there exists the possibility that coalesced raindrops falling
from high canopy species may cause more damage, than the rain itself.

On the other hand, tree canopies may also slightly decrease the amount of
water reaching the soil and thus decrease the hazard for runoff and rill
erosion. lNowever, as pointed out by Lundgren and Nair (19853), the
potential role of agroforestry in soil conservation lics not only in
woody verennials acting as a physical barrier apainst erosive lorces, but

also in providing muleh and/or fodder and fuelwood at the same time.

Arising from the realization of the protective action of a community of

trees in imparting stability to the broad ecosystem or watershed where



they exist, and also alarmed at the ill-effects of forest denudation in
the water catchment areas on the reservoirs and farmlands served b such
catchment areas, a lot of speculative and often exaggerated thinking has
gone into the Tikely cffects of trees on farmlands and other AF systems,
However, there is very little direct research information on these
aspects.  As Hamilton (1983) puts it, it seems to be assumed, often
Falsely, that when trees are introduced into a cropping or grazing system,

nothing but benetficial results will acerue to the watershed parameters.

Two other aspects of ccosystem stability and environmental protection of
trees in AP which can be of significance at the micro-site and farm

level are the microclimate modification and windbreak/shelterbelt effects;
sce Nair (1979) and barmhofer (1984) for discussions on these two aspects
respectively.

AGROFORESTRY 1N THE. CONTEXT OF TRADI'TLONAL KNOWLEDGE

AND_ CONSFRVATION

In a recent evaluation ol the impact of agroforestry in the international
scene, Castillo (1984) obscrved the following with some amount of
sarcasm:
"Unlike the preen revolution, which was a product of journalists'
enthusiasm, the projection ot AF as a panacca scems to come
from the professionals.  From the bibliopraphies scanned, there
are such phrases as
= Forest farming - towards u solution to problems of
world hunger
- Torestry in the service of agriculture
- Bringing the preen revoluation to the shifting cultivator
- A plea for meeting human requirements through trees
~ Agroforestry and fragile ccosystems
= Aproforestry as an alternative to shifting cultivation
- Agroforestry to combat descertification
- Employment opportunities in the tropical high forest created
by the agrosilvicuiture
- Agrolorestry in the tropics = a new emphasis in rural development
= Agroforestry as a socio-cconomic enterprise in alleviating
national problems on forest conservation
- and so on!!"
(G. Castillo, 1984: Putting Agroforestry into Practice: Some Issues

and Options for ICRAF. Mimeo, unpublished).



However, a closer look at these bibliographies indicates that these
efforts are aimed at highlighting the various underexploited, by-passed,
ignored or unrccognized aspects of traditional land usc systems
involving trees. TIndeed, many of the proponants of Al' have been trying
to counter this panacea concept of AF, and many documents referred to
above have cautionary statements to that cffect. The credibility

and acceptabiltity of the AF concept Lie in the fact that it encompasses
the principles and elements of countless number of traditional land use
systems and integrated production patterns; it upholds the principles
of sustained production using environmentally sound and socially
acceptable means, that is the principles of production, protection

(conservation) and sustainability.

Most of the currently existing AP systems are manifestations of the
uge of traditional knowledype where AF is more than just a land use
approach; it often represents a way of Life of the people.  Codaman (1983)
in her description of "Aprotorestry in the Ifugao Way of Life'" in the
Philippines expresses this phenomenon of science in an age-old practice
as follows:

"Precursors of agroforestry would argue that it is a

relatively new approach to forest conservation and while

they labour to generate, verify and apply technological

information to prove their point, a mountain tribe

comtfortably nestied upon the lTofty heights of the

Cordillors in the ¥North wunknowingly holds probaly not all

but some key intormation that would unlock new doors from

which other tribes, other nations mav cvolve their own

models of agrotorestry development.  The Tfugao agroforestry

model is a unique showcase of how a people barely schooled,

had understood the delicate intricacies of their ccosystem

with their svstem of land-use which beautifully blends

agriculture and forestry on scientitic principles that

astound the world. Theirs is agrolforestry as a way of life,

in principle and in practice for all the world to sce .....

What the I[fugaos really practice is 'common-sense agroforestry’
dictated by the primitive ruggedness of their physical environ-

ment and its relatively pristine socio-cultural milieu

... /11



6.

6.1.

6.2,

characterized by a very deep sense of respect, loyalty,
concern and satisfaction for both private and public
property that stems out of a highly reverent fear of a-

all=powertiul and all-knoving being'.

This sort ol poctic description oi the relevance and soundness of AF
can be applicd to several of the existing AF systems, where these
land use systems have cvolved over centuries in complete harmony with
the rhythms of nature and have been sustained by the wisdom of

traditional knowledge.

ICRAF AND AGROFORESTRY RESEARCH TN ASIA

Rescarch in Aprotorestry

1 !

Although the art of agroforestry is old, the 'science' part of it
is new.  There is no substantial body of primary knowledge on any

ol its operational aspects.  Most of the supsested advantages of

AF are conceptual and sometimes speculative.  In order to cope with
the high levels of enthusiasm on the approach, it is c¢ssential that
systematic research is undertaken on its various aspects.  But there
arc scveral problems of varying nature and magnitude to be circum-

vented to get cffective and efficient rescarch efforts on the ground.

These include:

1 t

- there is no institutional 'niche' for agroforestry and
theretore  the resources for reseavch, if at all available,
are scarcoe;

- the orientation of most researchers is in conventional
disciplinary and thematic lines so that interactive and
integrated approaches ik AF seldom attract researchers'

attention;
- AP rescarch and interpretation of research results demand
a thorough modification of conventional norms and procedures

of disciplinary rescarch.

LCRAF
The establishment of TCRAF with headquarters in Nairobi, Kenya, in
19783 was the first international initiative to institutionalize

agroforestry. The Council's work plan centres around three foci:
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6.3,

. The development within ICRAF of an interdisciplinary capacity
and appropriate methodolcwies to assess constraints in land-
use systems and to {dentify agroforestry solutions to over-

come chese constraints.,

. The systematic collection and cvaluation ol existing knowledge
about agroforestry technoloeies, and the development of methods

for the appropriate study of such intormation.

. The establishment of an otftficient program for disgeminating
information about agrotorestry methods and technologies to
scientists, development planners, and institutions in
developing countrices,

These objectives are to be achicved through a set of supportive

programs within which all TCRAF projects and activities are carried

out.

Lt must be stressed that [CRAF i not set up as an institute to generate
locally adapted agroforestry teclhnologics or whole systems through field
rescarch.  This can only be done by local institutions with che facilities
requived to carry out long-term ticld rescarch.  Hov is ICRAF able te fund
the work of other institutions. 1t is the only institution establishied

expressly to worik with agroforestry rescarch issues on a global scale.

LCRAFTs Collabor.tive Activitivs in Asia

In additicn to TCRAF's gencral activitices having global coverage (such as
inventory ol cxisting AF svstems, build-up of multi-purpose tree data
basc, compilation ot rescarch methodologics, dissemination of information,
and so on), the specific on-site activities of the Council in Asia, like
in other continents, include assistance in project development by tech-
nically cooperating with national agencices in designing and implementing
AF programmes. Tt is envisaged that as a result of the combined research
and training activitices, regional/zonal networks will be established

within cach ccological zone.

On-going activitics of this nature include:

- In South Asia, ICRAF is cooperating with the All-India Coordinated
Rescarch Project in Agroforestry of the Indian Ceuncil of Agricultural

Resecarch (ICAR), with experiments in 22 centres all over India,
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- An ICRAF/ICAR training course in agroforestry is scheduled

to be held in India in early 1986;

= ICRAT cooperated with IUFRO (Internatienal Union of Forestry
Research Organization) in IUFRO's Planning Workshop for Asia

held in Kandy, Sri Lanka, in July 1984.

~ In Southeast Asia, collaborative activities are carried out
essentially within the tramework of the ASEAN (Association of
South llast Asian Nations) with the regional support of
SEARCA (South Fast Asia Regional Center for Graduate Study and
Research in Agriculture) . Within this (ramework, an AF workshop
was held at Los Banos in 1982 and a programme was formulated
for TCRAF to cooperate with national institutions of the

Philippines, Malavsia, Indonesia and Thailand.
t b R 3

- Two rescarch projects were developed jointly, one for the
scasonally dryv uplinds of Tobango, Leyte, Philippines in
cooperation with the Visayas State College of Apriculture
(VISCA) and the  Philippine Council for Agricultural Research
and Resources (PCARR) . The other project in the slopping
humid lTowiands of Batu Arang, Peninsular Malaysia was
prepared in cooperation with UPM (Universiti Pertanian Malaysia),
FRT (Forest Rescarch Institute, Malaysia) and MARDDI (Malaysian
Agricultural Research Tnstitute).  Both projects are now awaiting

donor support.

- Discussions are now under way to cooperate with the Indonesian
Ageney Tor Agricalture and Forestry Research and Development

(AARD and AVRD) in the implementation of their Uplands Project.

= A Regional Course on Agrolorestry Research for Development was
held at UPM in October, 1984, sponsored by USAID and organized
by UPM and TCRAF, wvith the participation of national multi-
disciplinary teams from Indonesia, Malaysia, Philippines and

Thailand, which was centred around the Batu Arang Project.

planning stage include:

- further strengthening of cooperation between ICRAT and ICAR with

the support of Ford Foundation;
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- TICRAF/IADS (International Agricultural Development Servicey
cooperation in implementing in Pakistan a large-scale project

with a stiong agroforestry component;

- establishment ol = regional network in SE Asia threugh the
aegis ol COFAY (Committee for Food, Agriculture and Forestry)
of the ASEAN Group.  Iu g mecting held at Chiang Mai, Thailand
on 22--2% January, 1989, the topic of an AF Resecarch Network

was already considered.

In summary, 1CRAF can assist the national agencices in systermatically
devetoping aprofovestry rescarch capabhility.,  sSuch efrorts are bast
accomplished through a strong and effective regional network with

external (donor) support.

Agroforestry Literature

TCRAF has assembled a large volume of world litarature on various
aspects ol AV, This includes books, confercnce proceedings, journal
papers, working vapers, eote. both by TCRAF staff and others. A large
number of other publications that have relevance to one or the other
aspeets of AV have also been assembled.  Subjects covered in this
literature collection includes all cognate disciplines and themes
such as agronomv, soil science, silviculture, plant sciences,
econonties, animal scicences, social scicences and so on.  This
information basce is also being constantly up-dated. Further details
on this may be obtained from the Information/Documentation Unit of

ICRAF (P.0. Box 300677 Nairobi, Kenya).
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TAGLE 2. FIELD EXAMPLES OF SOME COMMON AGROFORESTRY SYSTEMS AND PRACTICES IN THE TroPIcs (NAIR, forthcoring)

Sub-system/
Practice

Country/
Region

Soma examples of the
woody species involved

Remarks/
Major references

1.A. AGROSILVICULTURAL SYSTEMS - Humid/Sub-humid Lowlands

Improved “Fallow™ (in shifting

cultivation areas)

Woody species planted
and left to grow during
the “Fallow phase”

Tree Gardens

Multilayer, multi-
species plant
assocfations with

no organtzed planting
arrangement

Hedgerow intercropping
(Alley cropping)

Woody species in hedges;
agri. species in between
hedges (alleys)

Multipurpose trees and
shrubs or farmlands

Trees scattered
haphazardly or
according to some

systematic patterns

indonesia

Nigeria

Nigeria

Pacific
[slands

India,
Sri Lanka

Paragusy

SE Asfa

SE Asia

Nigeria

Brazil

India

Kenya

Aleurites molucana
Erythrina spp.
Styrax spp.

Actoa bartert
Anthono tha macrophylla

bDaniellia oliveri
Glirictdia sepium
Parkia olappertoniana
Ptérocarpus afrtoana

Inocarpus adulis
Morus nigra
Spondian dulce

Ardca catdchu
Artocarpus spp.
Cocoa nuotfera

Mmgifera indica

Halia asedarach

Albtata faloataria
Artocarpus spp.
Bambusa spp.

Durto zabaihinus
Mephelium lapaceum

Calliandra callothyraus

Laucasna lsucoocaphala

Casata sxes  °q
L. leucocephala
Mimosa socabrella

Derrig tndica

Brblica officinalia
#oringa oleifora
Tamarindus tndica
Anacardium oooidentala
Ceiba petandra

Mangt fera indica
Hmilkara achras

Kunstadter et al.
(1978)

Getahun et al. (1982}

Getahun et al. (1982)

Richardson {1982)

Coconut intercropping:
Nair (1979; 1983);
Liyanage et al. {1984)

The Paraiso woodlot (Evans and
Rombold, 1984)

Ambar (1982)

Farest Yillages of Thailand
(8oonkird et al., 1984)

Wilson and Kang (1981)

NAS (1980)



TABLE 2 (CONT'D)

2.2

SE Asia
Crop combinations with
plantation crops
1} Integrated production of
plantation crops and other
crops in {ntimata plant
assnciations
2) Mixtures of plantation crops
e.9. coconut and cacao
3} Shade trees for comercial
plantation crops Brazil
Costa Rica
India
SE Asia

West Indies

Western Samoa

AF for fuelwood Production India

Interplanting f{re-
wood species on or
around agricultural

lands
Indones{a

Acacia mangium
Artocarpus spp.
Durio zibaehinus
Glirteidia sepium
Segbania grandiflora

Plantaticn crops

Anacardiwm occidentale

Camallia singnsie
Cocos nuct fara
Coffea arabica
Elaais guineansia
Hevea braoiliaengis
Piper nigrum
Theobrom cacao

Berthollatia ercelsa
Copernicta prunifera
Cordia alliodora
Inga spp.

Orbignya spp.
Samanea saman

Cordia alliodora
Erythrina poeppigiama
Glirietdia sepium
Inga spp.

Albizia spp.
Cassta spp.
Erythrina spp.
Crevillea robusta

Various fruft trees
Inga veru

Erythrina variegata
Glirieidia geptim
Leucaena laucocephala
Albizia spp.

Cassia siamea

Darr<s indica

Bmblica officinalis

Albiata faleataria

Calliandra callo thyraus

Sesbania grandifiora
Trema oriaentalia

Hecht (1982)
Alvim and
Nair (1984)

Budowski (1983)
Heuveldop and
Lagemann (1981)

Coconut intercropping
(Nafr, 1979; 1983;
Liyanage et al,, 1984)

Richardson (1982)

ICAR (1979)
NAS (1980)

NAS (1980)



TABLE 2 (CONT'D)

2.3

Shelterbelts, windbreaks,
sof]l conservation hedges

Planting around
agricultural lands
as windbreaks and

shelterbelts; planting

along contours for
terrace stabilizatfion

and soil conservation

India

Indonesia
(and other
parts of
SE Asia)

Casuarina equisatifolia
Sysygium cuminti
Glirtcidia gepium
Leucaana leucocephala
Sesbania grandiflora

NAS (1980)

NAS (1980)

I. B. AGROSILVICULTURAL SYSTEMS - Tropical Highlands

Multipurpose trees
ana shrubs on farm-

lands

Crop combinations
w#ith plantation crops

India

Kenya

Nepal

Paraguay

Tanzanla

Brazi}

Costa Rica

India,
Sri Lanka

Kenya
Papua New Guinea
Philippines

Rwanda
Tanzania

" Albixia spp.

Bawkinia variegata
Dalbergia stssoo
Catba patandra

Ertobotrya japonica

GCravillea rvbusta

Bauhtntia spp.
Erythrina spp.
Picus spp.
Litaea polyntha

Mslia asedarach

Albizia spp.
Cordta africana
Croton mucrostachys

Tréemu gutneansis

Alnus acwninata

Bnterolobiwn contorstiliquun

Erythrina velutina

Alnus acuminata
Erythrinc poepptigiana
Inga spp.

Albtata spn.

Gruvillea robusta

Gravillaa robusta
Caguarina olygodon

Trema ortgntalts

Albicia spp.
Cordia africana
Grevillea robusta
Traema guingenaia

NAS (1980)

HI11 farming 1n
Nepal (Fonzen
and Oberhnlzer,

1984)

The Paraiso woodiot
(Evans and Rombold,
1984)

The Chagga system
{Fernandes et al., 1984)

Budowski (1983)

Bourke (1984)

Fernandes et al. (1984)
Neumann {1983)
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2.4

AF Fuelwood Production India, Albiaia stipulata
Nepal Bauhintia spp.
Crewia Spp.

Sheltarbelts, Windbreaks,
Soil Conservation {same as in lowlands)
Hedges

ICAR (1979)
NAS (1980)

I.C. AGROSILVICULTURAL SYSTEMS - Arid and Semi Arid Regions

Multipurpose Trees Brazil Cagsalpinia ferrea

and Shrubs on Farm- Prosopis juliflora

lands Zizyphus joazairo
Central Adaneonia digitata
African Balanitea aegyptiaca
Republic Borassua aathioptum
India Cajanus cajan

Darris indica

Progopia cinararia

Temarindug indica

Kenya Acacta spp.

Balanites aegyptiaca

Cajanug cajan

Tanzania Acacta sp.
Combratum spp.

AF Fuelwood Production Chile Prosopts tamarugo
Indfa Albtaia lebbek
Cugsia stamea
Prosopis spp.
Sahe) Acacia albida
A. genagal
A. tortilie
Shelterbelts and India, Azadirachta indica
Windbreaks Pakistan Cajanus cajan

Cagata atamaa

Eucalyptus spp.

Pithacellobiwn dulce

Populua spp.

Johnson (1983)

Yandji (1982)

NAS (1980)

NAS (1980)
Little (1983)
ICAR (1979)

von Maydell (1984)

Sheikh and Chima
(1976),

Sheikh and Khalique
(1982)

™
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11. SILVOPASTORAL SYSTEMS - Humid/Sub-humid Lowlands

Protein Bank (Multi-
purpose rodder Trees

on or around Farmiands)

Living Fences of
Fodder Trees and
Hedges

irees and Shrubs
on Pasturas (similar
to multipurpose trees

on farmlands)

India,
Nepal,
Sri Lanka

Costa Rica

Ethiopia
SE Asia

Brazil

Costa Rica

India

Artocarpus spp.
Anogatsous latifolia
Bombax malabaricum
Cordia dichotom
Dalbergia sissoo
Eugania Jjambolana
Sumanga saman

Zesyphus jujuba

Diphyasa robiroideo

Glirictda saptim

Erytheina abysatnica
Sasbania grandiflora

Acacta spp.

Antoardiin ocetdentala
Cadrala odorata
Cordia alliodora

tntarolobiun cyclocarpun
Erythrina poappigiana

Saraiea saman

Darris indica
nblica of fioinalia
Pstdium guajava
Tamarindus tndioca

ICAR"(1979)
Pandey (1987)
Singh (1982)

Hecht (1982)
Johnson and Nair (1984)

De las Salas (1979)

Stngh (1982)

[l. SILYOPASTORAL SYSTEMS - Tropical Highlands

Protein Bani

Living Fences

Trees and Shrubs
on Pastures

Indfan
subcontinent

Costa Rica
Ethiopia
East Africa

Brazil

Costa Rica

Indian
subcontinent

Albizia atipulata
Bawhinia sSpp.

Flous Spp.

Grewta opposttifolia
Morue alba

Glirtoidia gaptium
Erythrina abyssinica
Dovyalis caffra
Yuphorbta tirucalli
Iboxa multiflora

Dasmanthus varigatus

Desmodiwn discolor
Alnus acuminata

Albiata etipulata
Alnus napalensis
Greu.a spp.

Robinia nauardnaranin

..M
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2.6

[}, C. SILVOPASTORAL SYSTEMS - Arid and Semi-arid Regions

Protein Bank

Living Fences

Trees and Shrubs

on Pastures

India

East Africa

India

Middle East and
Mediterranean

Acacia nilotica Singh (1982)
Atlanthue excelea

Cpuntia fious indioa

Prosopts sup.

Rhua sinuata

Acacia Spp.
Commiphora afmicata
Buphorbia tirucalli

2isyphus muoronata

Acacia Spp.
Prosopta spp.
Tamarindus fndica

Acaocta spp.
Caratonia siliqua
Haloxylon spp.
Prosopta cineraria

Tamarix aphylla

I, AGROSILVOPASTURAL SYSTEMS

Joody Hedyerows for Browse,
Mulch, Green Manure and

5011 Conservation

Tree-Crop-Livestock Mix

around Honestead (known as

ltlone Gardens, these associations
dre found in almost a'l ecological
regions and several countries;

only some examples are given)

Indian subcontinent
(Humid lowlands),
SE Asia

South and SE Asia
(Humid lowlands)

Nigeria
(Humid Vowlands)

Latin American
countries

Tanzania
(Highlands)

Erythrina spp.
Leucasna laucocephala
Sesbantia spp.

Fruit trees and some
plantation crops of Java
mentfoned under Agro-

silvicultural systems

Cola acwmngta
Garcinta kola
Irvingia gabonansia
Pterocarpus soyaurtt

Treculia africana

Several species mentfoned
under Agrosilvicultural systems

Albiatia spp.
Cordia africana gardens
Morus alba

Trema guingensie 1984)

e.9. Heme Gardens

(Wiersum, 1982)

Wilken (1978)

Chagga Home-

(Fernandes et al}.



Table 3

MAJOR APPROACHES IN CLASSIFICATION OF AGROFORESTRY SYSTEMS (AND

PRACTICES)

CATEGORIZATI1O0ONXN O F SYST

(BASED ON THEIR STRUCTURE AND FUNCTION)

E

GROUPINGCG 0
(ACCORDING TC

F SYSTEMS

THEIR SPREAD AND MANAGEMENT)

STRUCTUR
(Nature and arrangement
especiallv woodv ones)

[EIN Y

T
[
of components,

Nature of components Arrangement of

components

FUNCTION
(Role and/or output
of components,
especially woody
ones)

AGRO-ECCLOGICAL/
ENVIRONMENTAL
ADAPTABILITY

SOCIO-ECONOMIC AND
MANAGEMENT LEVEL

1

i Agrisilviculture

In space (Spatial)

Mixed dense
(e.g.: Home garden)

{crops and treec incl.
shrubs/trees and trees)

Silvopastoral
{pasture/animals and
trees)

Mixed sparce
{(e.g.: Most systems
of trees in pastures)
Agrosilvopastoral
(crops, pasture/animals,
and trees)

Strip
{(width of strip to be
more than one tree)

Others
; Boundary
{multipurpose tree lots,
iculture with trees (trees on edges of
apicuitur ’ plots/fields)

aquaculture with trees,
etc.? In time (Temporal)
Coincident
Concomitant
Overlapping
Sequential (separate)

Interpolated

Productive Function

Systems in/for

Food
Fodder
Fuelwood
Other woods

Other products

Protective Fuinction

Windbreak

Sheiterbelt

Soil conservation
Moisture conservation
Soil improvement

Shade
(for c¢rop, animal,
and man)

Lowland humid tropics

Highland humid tropics
(above 1,200 m a.s.l;
e.g.: Andes, India,

Malaysia)

Lowland subhumid
tropics
(e.g.: savanna zone
of Africa, Cerrado
of South America)

Highland subhumid
tropics (Tropical
highlands)
(e.g.: in Kenya,
Ethiopia)

Based on level of
technology input

Low input (Marginal)
Medium input

High input

Based on cost/penefit

relations
Commercial
Intermediate

Subsistence




Canaral grouping of rha selected crope acterding to thaiy sdaptability to differsat scological veglons 1a the tropics

TABLE 4.

CROPS I'OR AGROFORGESTRY

h
POTENTIAL AGRICULTURAL AND HORTICULTURAL CROPS

To round out the liats of potential components iLn agroforestry systems,

this appendix presents a list of well-known agricultural and

horticultural cvops aloug with a chart shouing their range of ecological
adaptability. The list is by no means exhaustive, but 1t may serve
to stimulate thinking about possible components for inclusion 1n

voody

agroforestry systems.

perennials given in Appendices C-8 and C-9.

This appendix supplements the lists of

LOWLAKDS (UP TO 500 w)

NEDIWRY ELEVATION (300-1200 =)

HICHLAKDS (ABOVE 1200 m)

;
}1 R B SUURTASRE I S i i 3 I 1 3
i PERHUMLID - SEHIRUNID - SUBARYID - PERMRMID - SEHIRRQD - SUBARID -~ PERAUNID -] " SEMIKNUMID - SUBARID -
l' SuUBMIMIL SIHIARID PERARID 10020M1D SEOIARID PERARID SUAHUNID SOAARID PER,RID
’ Acecanut Arecasut Covpal Arecanut Arscamut a fansna Banana Conpea
| Arrovroot Bensms Finger millat| Arcovroot Bansaa lFinger aillet| Cardeson Consave Finger mtllet
! Banane Caavava Croundaut Banacs Cashaw ' Croundrut Cinchona Castor Croundaut
Brradfrult Castor Mong beas Bread{ruft Casnava Fanig bean Colfewa Clachos s Yung bean
Cscno Cinnamna Pearl nillet | Clove Castor Paar] millet Pyrathrus Coffac Pearl millet
Clove Clove Pigeca pea Coffee¢-Robustal Clonsoon Pigeon pea Yam Covpea Pigeon pea
Coconut Coconut Sas.me Cluger Covpeen Sesene Fingar =illat|Sorghun
Cloger Covpea Sorghue Papaya Floger mtllet| Sorghum Malze Swveet potato
'n“ palm Finger mtllet] fueet potato |Passton fruty |Cinger Sweet paotato Hung heau
| Pagpaya Cinger Peppar Crouvaduut Pavstoa fruit
Tepper Croundnut Pinrapple Xapok Pear) afllet
I ficeapple Yapok Rubder Kafxe Pigeon pea
| Rubbar Hafze Taro Ming bean Plosapple
RYY L] Hung heaw Turcerdc Papaya Patsto
! Turmartc Papoya You Pasefon f(ruft Pyrechrum
,Yl" Poarl millec Pearl millet Soya heean
Plgaon psa Pigeon pea fuecet poteato
,' Pinsspple Plaeapple Yau
Sessme Seeana
Ir Sival Stesl
! Sorghum Sarghuws
} Soys beax Saya bean
Sweat potato Sveet potato
' Taro . Taro
! Turmerfc Turmeric
! Tom Yoo
| S—
l"UIHUNID ~ SUBHUMID: aress with 0-4 dry wonths and moce than 1200 se rain per Yaar

N
_SUHHUN[D - SEMIARID: areen with 3-8 dry wonthe and 300-1100 cm rain per year

'SUNARID - P

LRARLID:

arass vith more than 9 dry msoaths 4nd leee than 300 em veis per yaar

% ®anth {s conuldured ‘dry’ wvhen the potential evapotranspiration s more thaa the precipitatioa received during the wonth,

A
Excerpted from P.K.R. Nair.1980. Agroforestry Species: A Crop Sheets
ICRAF. Nairobi.

Manual.
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Fig.1. Cateqorization of A

(with examples of

groforestry Systems based on the Nature of Components
common sub-systems/practices under each system).
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(Comraon) Forest ecosystem (Commoen) Agricultural system (Ideal) Agroforestry system
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Fig. 2. Schematic representation of nutrient relations and advantages of ideal agroforestry systems in ccmparison with
common agricultural and forestry systems.




