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MULTIPURPOSE LEGUMINOUS TREES
AND SHRUBS FOR AGROFORESTRY
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ABSTRACT - An overview of the various agroforestry systems and practices that exist
around the tropics and subtropics indicates that there are various ways in which farmers
deliberately incorporate trees and shrubs on farm production fields. Many of the species
so incorporated are legumes. :

The role of woody perennials in agroforestry systems can be productive and/or
protective, The former includes the production of food, fodder, fuelwood, mulch, green
manure, wood and various other useful products, The most important protective functions
entail the use of woody perennials for soil protection and conservation, and for enhance-
ment of soil’s productivity on a sustainable basis, especially on account of the nitrogen-
-fixing capacity of the vast majority of them.

Legumes are not the only group of woody species that have potential role in
agroforestry, but they offer by far the maximum range of choice of woody specics for
agroforestry in terms of their economic uses as well as ecological adaptability. In addition
to the several leguminous woody species that are well known in agroforestry, there are
many whose potentials have hitherto not been fully understood. An evaluation of the
agroforestry potentials of a few leguminous species from the point of view of their growth
characteristics, ecological adaptability, combining ability with other species and uses/
functions is presented.,

The science of agroforestry is still in its infancy, There is yet nobody of knowledge
on the various management aspects of these potentially promising group of plants based
on systematic research. However, some trials have recently been initiated in several places
around the world. ICRAF, in its capacity as an international research council with a global
mandate to catalyze and promote research in agroforestry, has assembled several multi-
purpose leguminous trees and shrubs of agroforestry potential at the Council’s recently-
<stablished Field Station in Machakos, Kenya, primarly for demonstration and training
purposes.

Index terms: N, fixation,

LEGUMINOSAS ARBOREAS E ARBUSTIVAS DE MULTIPLOS USOS
' EM SISTEMAS AGROFLORESTAIS

RESUMO - Uma visdo geral dos vérios sistemas e préticas agroflorestais, que existem nas
4reas tropicais e subtropicais, indica que h4 vérias maneiras pelas quais os fazendeiros de-
liberadamente incorporam &rvores e arbustos no sistema de produgdo agr(cola, e muitas
das espécies usadas s3o leguminosas.

! International Council for Research in Agroforestry ICRAF), P.O. Box 30677, Nairobi, Kenya.

Pesq. agropec. bras., Brasilia, 19 s/n: 295-313, jun. 1984.



296

O pape! das espécies lenhosas nos sistemas agroflorestais pode ser de producio efou
de protegdo. O primeiro inclui producdo de alimento, forragem, lenha, cobertura morta,
adubo verde, madeira e vérios outros produtos Gteis. A mais importante das funcBes pro-
tetoras é na conservacdo do solo e, também, no aumento da produtividade do solo, tendo
em conta a capacidade de fixagdo de N, da vasta maioria das espécies.

As leguminosas ndo sdo as Unicas espécies lenhosas com potencialidades nos siste-
mas agroflorestais, mas elas oferecem as mais amplas possibilidades de escolha em termos
de seus usos econdmicos, bem como a adaptagdo ecoldgica. Além das diversas espécies j&
conhecidas e usadas, existem muitas outras cujas potencialidades de uso em sistemas agro-
florestais ainda ndo foram estudadas. Uma avaliagio do potencial de uso agroflorestal de
algumas espécies de leguminosas é apresentada neste trabalho, principalmente em termos
das caracteristicas de crescimento, adaptagdo ecolégica, capacidade de crescimento em
associagdo com outras espécies, bem como seus usos e funcgdes.

O sistema agroflorestal é um campo de pesquisa ainda incipiente. N3o h4 ainda in-
formacg3es advindas de pesquisa sistematizada sobre os varios aspectos de manejo dos gru-
pos potencialmente promissores. Entretanto, alguns experimentos foram recentemente
iniciados em diversas localidades ao redor do mundo. O ICRAF, na qualidade de conselho.
internacional, tem catalizado e promovido a pesquisa sobre os sistemas agroflorestais e
reuniu, no recentemente criado campo experimental de Machakos, no Quénia, um banco
de arvores e arbustos de uso potencial nos sistemas agroflorestais, com a finalidade pri-
merdial de demonstraciio e treinamento. .

Termos para indexag3o: fixagdo de N,.

INTRODUCTION

Agroforestry has generatedrather unparalleled levels of enthusiasm in recent years amongresearchers,
development experts, and policy planners of tropical land use systems. This euphoria about the agro-
forestry concept has even led to a false belief - at least in some quarters - that agroforestry is a complete-
ly new practice and even a panacea for all the defects and shortcomings of land management in the
tropics. Although it is true that the scientific principles of agroforestry are only now being examined
and hence understood, the practice, in some form or other, has been in existence since very early times,
especially among farmers in warmer parts of the world. But these practices had hitherto been bypassed,
if not neglected, by researchers and other experts and consequently have not been a part of the resource-
rich farming. However, agroforestry and other integrated approaches to land use have now come to the
limelight in the wake of the increasing population pressure, consequent destruction and mismanagement
of forests by man in his quest for food and wood products, and the resultant environmental problems.
Increasing dependance of modern agricultural technology on high-value inputs on the one hand, and the
deteriorating economic situation of most of the developing countries on the other have caused a renewed
awareness about the productive and protective value of trees, and the realization of the potentials of
age-old conservation farming technologies, Consequently, efforts are now being made to devise the most
appropriate ways to integrate the production of trees and other woody species with the production of
agricultural crops and/or livestock simultaneously from the same piece of land in a sustainable manner,
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AGROFORESTRY

In spite of the tremendous amount of interest on agroforestry, quite a bit of confusion and ambi-
guity prevails as to “what is agroforestry”. Various definitions have been suggested for agroforestry
(see Agroforestry Systems, Vol. 1, pp.7-12, 1982). However, as opined by Nair (1983a), it is generally
agreed that agroforestry represents an approach to integrated land use involving deliberate mixture or
retention of trees and other woody perennials in the crop/animal production fields. Thus, it combines
elements of agriculture, whether crops or animals, with elements of forestry in sustainable production
pattern on the same piece of land, either simultaneously or sequentially. The objective of most agrofo-
restry systems is to optimize the beneficial effects of interaction of the woody components with the
crop and/or animal components to obtain a production pattern that, in terms of total quantity, diversity
of end-products, or sustainability, is preferable to what is usually obtained from the same resources
under prevailing social, ecological and economic conditions (Lundgren 1982).

The important role of agroforestry in the fragile or marginal environments has rightly been
recognized (King 1979, Chandler & Spurgeon 1980) as one of its most significant potentials. The poten-
tial role of trees as components of more productive and sustainable land use systems for such environ-
ments may particularly be relevant to consider where rainfall is low and soil dessication is high, or where
rapid leaching of soil nutrients degrades agricultural systems to a low level equilibrium once the natural
forest vegetation is removed (Lundgren & Nair 1983). However, by saying this, the intention or implica-
tion is not to ignore or belittle the importance and feasibility of agroforestry in high-potential lands.
Indeed, we may look for and expect to find indigenousagroforestry systems wherever there has been a his-
tory of population pressure and a long-standing need for efficient management of scarce resources. Thus,
on both marginal and high potential land, and at different levels of population pressure, diversified
agroforestry systems may especially be appropriate wherever lack of rural infrastructure or unfavourable
economic environments make it imperative for risk-reducing small farmers to produce most of their basic
needs directly from the land resources at their disposal (Lundgren & Raintree 1983). Agroforestry has
also a special role in combating deforestation and forest destruction because the primary reason for
deforestation is man’s ever-increasing quest for more and more land for producing the much-needed
food, and agroforestry offers possibilities for producing the food without destroying the wood (King
1980).

AGROFORESTRY SYSTEMS AND LEGUMINOUS WOODY PERENNIALS

State-of-the-art

If we look at the existing land use systems keeping the broad concept of agroforestry as outlined
earlier in mind, we find that several types of agroforestry systems abound around the world (Nair 1979,
1980, 1983b). The International Council for Research in Agroforestry (ICRAF) is currently undertaking
a global inventory of such existing agroforestry systems and practices. Table 1,that was prepared as a
basic docurnent for the project ,shows a preliminary overview of the situation in the developing countries,
indicating the most prominent examples found in the different regions. Though based on the existing
knowledge prior to the commencement of the formal survey phase of the project, the Table shows the
diversity of agroforestry systems and practices, A generalized scheme for the classification of the major
forms of agroforestry and very illustrative schematic patterns have been proposed by Torres (1983a)
based on the dominant role of the woody component in each system. Without going into the details,
suffice it to say that there are several ways in which farmers deliberately incorporate different types of
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woody perennials in their crop/animal production fields. As an example, the results of Neunhaeuser

- (1983) can be cited: he and colleagues conducted a survey of land use systems in the smallholder farms
of the semi-arid to sub-humid Machakos District in Kenya and identified several trees and shrubs that are
used by farmers both on croplands and in the grazing land; a summary of their findings is given in Table
2. The Table shows that a good majority of the species so used are legumes. Another good example is
the report of Okigibo (1977) on the use of indigenous trees and shrubs in the farming systems of West
Africa. :

There are also several other reports on the use of leguminous woody perennials in agroforestry
systems around the world. Based on the literature survey conducted by ICRAF for the earlier-mentioned
global inventory of agroforestry systems, some of the most prominent examples of leguminous and
other nitrogen fixing woody perennials that are currently used in agroforestry systems in the tropics and
subtropics are given in Table 3, ‘

Role of leguminous woody perennials in agroforestry

In general, the role of woody perennials - including the leguminous ones - in agroforestry can be
termed as productive and/or protective depending upon the dominant function (s) of such species.

Productive role

The productive role includes production of food, fodder, firewood and various other products
from the woody perennials in agroforestry systems, One of the most promising technologies of this kind
that is applicable in a wide range of situations is the hedgerow planting of appropriate woody species in
crop production fields. The practice involves growing arable crops in the spaces or alleys between such
hedgerows; the woody species is pruned periodically during the cropping season to prevent shading and
to provide green manure to the arable crop. Promising results have been obtained from this type of
studies conducted at the International Institute of Tropical Agriculture (IITA), Ibadan, Nigeria (Wilson
& Kang 1981), where the practice is called alley cropping. The most promising system based on those
trals is Leucaena leucocephala/maize alley cropping. IITA studies showed that leucaena tops maintained
maize grain yield at a reasonable level even with no nitrogen input on a low-fertility sandy Inceptisol, the
nitrogen contribution by Lewcaena mulch on maize grain yield being equivalent to about 100 kg/ha™ for
every 10 t/ha™ of fresh prunings (Kang etal. 1981). The hedgerow cropping system offers the advantage
of incorporating a woody species with arable farming system without impairing soil productivity and
crop yields. The potential of nutrient (N) contribution by several candidate species of woody legumes
suggests that a wide range of such species could be integrated into crop production systems. By adjusting
the inter-row spacing of the woody species, mechanized equipments could be used, wherever deemed desir-
able, for various field operations connected with cropping. Moreover, the trees can be cut back and kept

for various field operations connected with cropping. Moreover, the trees can be cut back and kept
pruned during the cropping period and leaves and twigs applied to the soil as mulch and nutrient source,
and bigger branches used as stakes or firewood, Research on these various aspects of hedgerow cropping
system is in progress in various places around the world. :

Integration of trees in crop production fields is an essential part of traditional farming systems in
the dry regions also. Two typical examples are the extensive use of Acacia albida in the groundnut and
millet producing areas of sub-Saharan Africa (Felker 1978) and the dominant role of Prosopis cineraria
in the arid North-western parts of India (Mann & Saxena 1981).

The role of woody perennials on farmlands for producing fuelwood is another example of the
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TABLE 2. Distribution of non-fruit trees according to frequency of occurrence on cropland and grazingland on
smaltholder farms in Machakos District, Kenya (Neunhacuser 1983),

Number of households

Tree species t/s cropland grazingland
n. % n° %
Terminalia brownii ot 252 a1? 36 59
Acacia tortitis® t 15 25 39 64
Euphorbia tirucalli tis 10 18 . -
Acacia mellifera t 10 16 28 45
Lannea schweinfurthii t 9 15 10 16
Lonchocarpus eriocaly t 7 12 10 186
Rhus ternuinervis tls 6 10 1 18
Clerodendrum sp, t 5 8 8 13
Albizia anthelminthica t 4 6 5 8
Eucalyptus sp. t 4 <] - .
Balanites aegytica t 3 5 12 20
Lannea rivae t 3 5 12
Acacia nilotica t 3 5 7 12
Grevillea robusta t 3 5 - -
Kigelia aethiopicum t 3 5 3 5
Acacia ethaica t 2 3 1% 25
Commiphora africana t 2 3 13 21
Acacia brevispica t 2 3 12 20
Acacia senegal t 2 3 5 8
Acacia robusta t 2 3 3 5
Thespesia danis t 2 3 2 3
Jacaranda sp. t 2 3 - -
Croton megalocarpus t 1 2 10 16
Combretum zeyheri t 1 2 7 12
Combreturn apiculatum t 1 2 5 8
Euphorbia candalabrum t 1 2 a4 6
Commiphora madagascariensis t- 1 2 3 5
Boscia angustifolia t 1 2 2 3
~ Premna oligotricah t - - 12 20
Pappea capensis t - - 5 8
Grewia tembensis t - . 4 6
Combretum molle t - - 2 3
Cassia didymobotrya t - 2 3
Vanguera sp. t - - 2 2
Lantana camara t - - 1 2

L tree {t} or shrub {s)

2 humber of households and the percentage drawn from a total of 61 interviewed households
¥ Yata apply to A, abyssiniea; they both have the same vernacular name - Kilaa {(Kamba language}

productive role of the species in agroforestry. The trees and shrubs that are incorporated on the farm-
lands in food production systems or for soil amelioration could also provide the much-needed fuelwood.
Based on a study on the woodfuel supply from trees outside the forests in the highlands of Kenya,
Gelder & Poulson (1982) emphasized the importance of agroforestry and identified several woody species
that are suitable for the purpose. They calculated that a 2-ha farm, with a tenth of the area under
woodlot, one hedgerow protecting the outer boundary and another one surrounding the homestead,
and the “usual” spread of farm trees over the remaining area, could provide enough fuelwood to meet

Pesq. agropec. bras., Brasilia, 19 s/n: 255-313, jun, 1984,



302

spuejybiy jeoidos)

eAE spuejw.ies uo saaay asodindiRinly (Sy)
eAu@y "eaer spuelyby [esrdos ) ‘poad poomiany Ansaio}oiby (SY) nHSuiedil eloedy
EaUINE) MaN ended plruny-gns/piluny ‘poLd poomany Ansaloolby (Sy) SO INg BI2EY
jebauag ‘eidoiyly prie-iwias/pry saal} Jappoj esod.mdniy (ds) . .
{eBavag “sa8IN plae-1as /iy *poad pooman} Ansaso0i6y {Sy)
Jab)N ‘eidoiiy plie-|was/puy SPEA)SAAY PUNOJE X1t A20358A1| f80.13/d 0L {dSV) EpigIe ejoEIY
. . : suonetosse ssodJndiniy ‘ .
qnday LedLlyY [BHUAY) plwny-gns;/piuny saivadsiiniy - suapiel 83l (SY) - es0qo}biIq eryied
- Nzeig spuelyby jexdosy < S
pruny-gns/pluiny "pod uoog_u:m Anszi03046y (SY)
i1ze.g spuelybiy jeaidos | ,
lizelg pluny-gns/pruny spueuLIey Lo saaJ) esodundlniy (Sy) Eff2ITEIT BSOUILY
ooIxapy PHUNY-gNs/piuny sd 01D jerRIBWWOD 10§ 3peYs (SY) Buainase euseana]
sauddinyg PILnY-gqns/pitun UONEBAIISUOD J10S pUe aunuews
uaaib ‘YoInW “asmouq 10} smotabpay Apoom (dSY)
sauddipyd PlWwNY-gns/piuny *poid Jappay ALiea pue Ind (ds)
etsabiy pluny-gns/pirungy Buiddosd {Aa||e) moiabpaH (SV)
saulddiniyy piuny-gns/piungy ‘posd pooman} Ansaioioiby (Sy)
eauing "N ended “e1aaB1 PLLNY-GNS fDIn 1 “sdoLd [EI2IAUWGD JO 8PEYS (SV) efeydasoonal puseana}
B310Y piny-qns/prungy “poud tappoy Alieo pue 1ng (JS) .
BAIOY pruny-qns/piungy poid poom|any Aslsain)oiby (Sy)
B30 prwny-qns/pluiny spue|uwJey VO gruys esodundilD (SY) J0j021q Bzapadsa’
$3tpU} 35N pruny-gns/piungy *poud poomiany Ansalojoiby (SY)
saIpu| IS ‘0ary ouang plwny-gns;/piungy sdos [ERBLIWoD 104 apeys (SY) e1aA ebuy
oonap pruny-gqns/prungy sdoud |eI2JIWIOY 0} BPRYS (SY) naojugf by
sadosy uvesRuy pruny-qQns/prsng SPEBISAHLOY PUnoJe XILW XI015aA1]/8343/d0.] {dSV) synpa ebuy
BARl pruny-gns/piungy SpEaISAUOY PUNOIR XiW ¥O01SaA1)/32.1/d0u) (d5Y)
BweUgy pluny-gns/piung poad appoy Alied pue Ing {JS)
eAgp Pluny-gns/pIumngy suapueb 881 (SY)
eAB ‘BalY B1507) PiLINY-gNs/pIln 4 s1jaqsajays/saouajan (Sy)
sauiddiiyd 2oty eyso) ‘nzeig pluny-qns/piaunpy sdouso [RI2JAUILLO0D 10} 3PBYS (SY) wingclas BIpiaag
edty e1son) spuejybiy jeardos ) -
ey e1509 prwny-gns;/piwny sdoJo [e1daunuod 104 apeys {SY) euveibiddaod eurnyAig
eidong spuegybiy jexndoat Speatsawoy punoJe Xiu xuoﬁuz_\mﬁb\nob.imﬁ
erdoryiy spuejybiy jeordosy -poud Jappoy Altes pue In) {dS)
eidoyy spueySyy jeardos) 5$1/99.91[3YS/50UBJIAIT (4S) exjussAqe eutaiAly
BJ1Y EISOD pluny-qns/piluny sasnsed Ul $5313 asmoug/epeys (dS) wndiedofsAs wWNqojosug
01y IS0 pruny-gns/piunpy $1{aq4a1|ays/sa0uajanl T (SY) saprouiqos esAydiq
eipu| prie-iwas/pLiy *poud seppoy ALied pue 1ng_(dS)
eIlpu| ple-twas/pLy sulley UQ $331) uun.nr:n_:_._s_-nms eXpUT SI1Ie(]
Jedan ‘e1put spuejybiy Jeatdos *posd Iappaj Atied pue Ing_(d4S) oosss eifssgieq
s3|]uNCy auoz-0o3 Jofep 20110814 AUISAS sa1padg

*Ansazojoife Eardongns/fesrdon W pesn Lpusimy steruusied Apoom snoumings] owog £ TIAV.L

Pesq. agropec. bras., Brasilia, 19 s/n: 295-313, jun. 1984,



303

eaep

eugbipy

amgequuiZ ‘elquiez
1se3 8|ppIN
elabiy

uepng

UNOIBWIED
eAef
BIS3UOpU|

eAel

eAep
elpu|
elpul

elpu]

ealy e1s00 ‘jizelg
soidon uesuawy
€21y e1507) ‘J1zeag
ledaN

elpuj

elpu]

elpuj

unoiawe)
saurddinyg

plwny-gns/piwny

PlLNy-gns/piwny
plie-ILwss/pLry
prie-jwas/plY

PILNY-GNS /PNy

PlB-ILSS

L *pIINY-gRs/pILUNY

pHUNY-gns/pIwny
Piuiny-gns/piwngy
PIWINY-gns/piLUny

pruny-gns/prunp
pluIny-gns/piuny
pue-|Wes/pLy
PLie-|Wes/pLY
plwny-gns

[PIANY + pLe-las/pUY

piuny-qns/piLuny
spueqybiy [eoidos L
spueqybly jeoidol)
spuejybiy (eaidoiy
pruny-qns/piuny
spueqybiy [eaidos )
Pruny-gns/piwng
PILUNY-GNs /piuun
piuny-qns/piung

suapieb aaly (SY)

asodandinu *sajsads Ny

suspieb sal| (Sy)

$832) Jappoj asodand Ny (dS)

saamised vt 58943 asmaouqapeys {(dsh

SPEAISAIOY PUNOJe XIW X2015a3A11/3311/d01]) (dSY)

‘poud poomiany Ansaloyouby (SY)

‘sse §319ads asodundiyniy

saivadsiynursuapaed sal ] (v}

‘poad Jappoy Ailed puelng (dS)

UOEAIISUOD [I0§ pUR aunuew

usaiB "y Nl ‘asmolq Joj smolalipay Apoop (dSY)
spuejuiiey uo saan ssodandilniy (S}

*poud poomien) Ansaiojouby (SYy)

‘poud poomian; Asaloyoiby (S}

51|aq 491 |aYs /saauajant (SY)

spuepuIe) UO gruys esodundiniy (S}
sdoso [epIeuIL0D Jo) BPEYS (SY)
sasnised ut saan apeys (dS)

sd0J0 (B12J3UWILIOD IO} BPRYS (SY)
‘poid Jappo} Aled pue Ing (4S)

rposd Jappoy ALled pue 1nD {JS)

040 [B1248WILLI0D JOf BPRYS (SV)
sd0J9 [e1218WILL0D 10} 3peYyS (SY}
surey salj (SY}

es015ads eIyIed

euveruorladdeld eryied

suedous wnuspdsoydoion

enbiyis piucleiay

BILUDIS BISSED

snsiAyi0180 BIPUEI[IED

uefes snuefen
sjreul ipuYy

elguLnIe SNUY
erendis ei21qry

¥ooqqa) Eizigiy
eragununs er2igQy
ereledfe} eITIqHY

uepng ‘eAuay| ‘e1pu) puUe-Wwas/pLy saaul Joppoy asodandiniy {45}
uepng "jefisuag ‘eAua’y pueg-jwas/pry sanised uy $3a1) asmaoug/epeys (ds)

uepng ‘eAuay ‘elpu| pue-lLas;puy *poid poomany Ansasoyoiby (SY) Sijrid0} eioedy
uepng “jeBauag plle-1Wwaspuy saJnised U saasg asmolq/apeys (ds)
uepng ‘eAuady] ple-{was/pry 53341 Jappoj asodundininpy {48}

B1IOA faddn) ‘vepng pue-lwas/pLy ‘poJd poosjang Al3sa10104by (SY) jeAas eroedYy
uepng ‘gAuay pue-lwas/pliy saunised u) $33.0) sMoaq/apeys (ds)
uepng ‘eAuay plle-lwas/puy 53341 JAPPO} 30&5&._::_2 {dS)

uepng pUE-Was/plY *poud poomiany Aisaso40i6y (SY) jefouss eroeay

saLuUNoY auoz-cog Jolepyy aonoRIg IRIsAG sapadg

uofyenupuo) "¢ ATIVL

Pesq. agropec. bras., Brasilia, 19 s/n: 295-313, jun. 1984.



304

|es015ed-0AIS-0I6Yy = JSy ‘|escised-OAIg = 4 TaImnaapsosby = §Y

. BAE[
saujddi|iyd
elpu]

eaep

eaep
eaep
 ener
ejsAejepy
"~ eAep
eaep

wetaip ‘ussnjed “e1pu)

:Eu_v_,mm ‘eipu)
ueisiied YUON
WRUIBIA ‘elpu|
elabiN

so1don uedlBLY
euabipy

gLiabiy
YD

Clit )

#e3 81ppIy
fileH

elpuj

Bipu]

ElpU|

elpu|

nJad ‘3(14D ‘eialiog

enabiy
sauiddihiyg
nemer
sauiddipyg

spuejybiy jeardory
+ PIUNY-gns/piung
PIWNY-gNS/SIUNH
PlWINY-gns/pluuny
PlWNY-gns/piLny

PIINY-gns/pIuny
prung-gns/piuny
PIWINY-qns/pILINH
plwIny-gnspruny
PILNY-GNS/PIUnH
PILINY-GNS/PiUNg

prwny-gns/piumng
. . pue-was
/Py + PIWNY-gns/pIuny
Plwny-gns/pruny
PRURY-GNS/prny
PILUNY-gs/pHUNK
PIUNY-GNS/PIUNH

pruny’ iwas/pruny
plie-lutes/puy
piie-|Las /Py
PLIB-WI3s/PUY
pUe-was /LY
plIE-JWas/PUY
plIe-1Was/pLY
PLE-Was/pLY
PLIE-AWBS/PUY

plie-jwas/puy

pruny-qns/piuwny
PLiB-1Was/PHY
plae-was/pLIY
plie-Huas/pLY

-poid poomisny Anssioyoiby (Sy)

sd 040 |BI2JAULIOD 40} 3peYS (SV)

spue|w.ey uo 5921 asodind N (Sv)

SPEealsaloy PUNOJE XW 32015aAl|/3343/d01) (dSV)
UOIJBAIZSUOD (105 + INUBW

u3alb ‘yonw asmouq 10y smolabpay Apoop ..n_md;
“poud Jappoy Adled pue InD (dS)

saanysed Ul sead) asmoug/apeys (dS)

" sdos je1nsewnuoo 1oy apeys {SY)

o “suapaeb sai1] (Sv}
mu_unhmuuw:m\mwucmug_._ (SY)

UOIJBAIBSUDD [10S + BJnuewl

uaaib ‘Yyojnw ‘asmouq 10y smoaabpay Apoops (dSY)

"poid Jappoy Aliea pue I1n) (dS)

‘poud poomiany Ansaioyoiby (Sy)

spuepuiey uo saaul asodandinpy (SY)
Spe3IsS3W oY punoJse Xiw )oo1sanl|/dotafaall (JSY)
saimised ul sea43 asMoIG/apRYS (JS)

SPEISALICY pUnCie XIlW 320158A1| 8a11 do1) (dSY)
suoNeI20ssE Sa1adsi Ny

asodandinyy - suapaet 34 (SY)

sainised Uj 53911 asMOUG/aPRYS (dS)

'poid poomiany Ansal00iby (Sy)

saumised Ul $821) 8sMOLG) apeys (dS)

‘poud poomiang Aasaiosouby (Sy)

saumised U1 saan] asmouag/apeys (dJds)

‘poud iappoy Aed pue Ing (4S)

."poad poomany Ansaio)oiby Sy}

spueurie) uo saan asodindnnpy (Sy}

saunysed Ul $3a11 asMoUG/apeys (ds)
suonelnosse sajoadsinpy
asodundnnyy - suapseb 291 (Sv)
‘poad Jappoy Ales pue ang (4S)
saanised w1 $334) asmouq/apeys {(ds)
51[3qJ23 |9YS/$82UL3AIT (SY)

SIjeIUaLIO BUAL]
PIIPUS SAPULIBWE]

es0jjipuesl erueqsas

esoudsyg m._.zmowwm

UBWES BAUBLIES

1ixneAos sndiedoiald
ofruewiel sidosoid

eiopnn! s1dosoig

eriesauld 51dosoly
SISUB[IYD S1H0S0I4

euedtipe sidosold

20I0P WIGOIaIYId

$91LIUNOD

auoz-053 Jofepy

aoNIBIg /WBISAS

soadg

uonenunuo) ‘¢ § igv.IL

Pesq. agropec. bras., Brasilia, 19 s/n: 295-313, jun. 1984,



305

the fuel requirement of an average family. Several fast-growing firewood crops most of them legumes,
suitable for different environmental conditions, have been identified (National Academy of Sciences
1980), and most of them combine well with conventional agricultural crops.

In the “animal agroforestry” systems, the woody component could be used either as a source of
fodder to improve livestock productivity or to obtain another commeodity such as fuel, fruit or timber,
Based on this “productivity objective”, silvopastoral systems can be grouped into browse grazing and
forest/plantation grazing systems. The role of woody perennials in these systems has been reviewed
excellently by Torres {1983b).’

Profective role

- The protective role of woody perennials in agroforesiry stems from their soil improving and soil
conserving functions. There are various avenues through which the leguminous woody perennials could
improve and enrich soil conditions; these include fixation of atmospheric nitrogen, addition of organic
matter through litterfall and dead and decaying roots, modification of soil porosity and infiltration rates
leading to reduced erodibility of soil,and improving the efficiency of nutrient cycling within the soil-
-plant system (Nair 1983c). However, the main protective function of woody perennials is in physical
conservation of the soil.

Tree planting along contours is widely recommended both to reduce runoff and protect terraces
wherever such physical soil conservation measures are adopted (for example, see Wenner 1980). This soil
conservation benefit of woody perennials can be conveniently exploited in agroforestry if the chosen
species can provide additional benefits and outputs such as fodder, fuel, wood, food, etc. The long tradi-
tion of planting Leucaena leucocephala in contour hedges for erosion control and soil improvement in
Southeast Asia, especially Indonesia, is a typical example. Indirect terraces are also formed when the
washed-off soil is collected behind the hedges, Loppings and prunings from such hedgerow species could
also provide mulch to aid in preventing sheet erosion between trees. An example of this principle being
translated into practice can be found in the GTZ (Germany)-sponsored project in Nyabisindu, Rwanda
(Zeuner 1981, Neumann 1983). The presence of more plant cover on the soil, either live or as mulch,
also reduces the impact of raindrops on the soil and thus minimizes splash and sheet erosion, Therefore,
as pointed out by Lundgren & Nair (1983}, the potential role of agroforestry in soil conservation lies not
only in woody perennials acting as a physical barrier against erosive forces, but also in providing mulch
and/or fodder and fuelwood at the same time.

Another protective function of woody perennials in agroforestry is their role as shelterbelts and
windbreaks. Use of trees and other woody perennials to protect agricultural fields from the adverse
effects of wind is a wide-spread practice in many agriculturat systems. The principle can be of consida-
rable value in developing sound agroforestry technologies for areas that are prone to wind damage. Very
encouraging results in this direction have, for example, been obtained at the Pakistan Forestry Research
Institute, Peshawar (Sheikh & Chima 1976, Sheikh & Khalique 1982). Darnhofer {1982) examined the
physical, ecological and biological considerations involved in the design of agroforestry shelterbelts and
felt that the design has to be site-specific depending on large number of factorssuch as major components
of farming systems (crops/livestock), desired pattern of windbreak (simple, multiple (successive), network
system (with or without secondary hedgerows) etc.

Pesq. agropec. bras., Brasilia, 19 s/n: 295-313, jun. 1984.
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LEGUMINOUS WOODY PERENNIALS FOR AGROFORESTRY .

From the foregoing, it is evident that legumes are not the only woody species that have potential
role in agroforestry. However, the family Leguminosae offers by far the maximum range of choice of
woody species for agroforestry in terms of their economic uses as well as ecological adaptability. The
greatest advantage attributed to the legumes is their capability for nitrogen fixation. Although legumes
are not the only nitrogen fixers (others include, for example, the genera Alnus and tropical Casuarina),
and all legumes are not necessary N,-fixers, there is a general tendency albeit erroneously, to equate
N,-fixation with legumes. As pointed out by Brewbaker & Ta Wei Hu (1981), the 18,000 species of the
family Leguminosae include the vast majority of important nitrogen fixing trees (NFT), many of which
are in the predominantly woody subfamilies Mimosoideae (2,800 spp.) and Caesalpinioideae (2,800 spp.).

Out of the species tested by the authors, a high proportion of the mimosoids (92%) and papilio-
noids (94%) were able to fix nitrogen, contrasted with caesalpinioids {34%). For a detailed discussion on
the role of woody legumes in agroforestry vis-a-vis N, -fixation, see Nan: (1 983c)

Plants, especially woody species, that have hitherto been very httle studled may prove themselves
to be very valuable for agroforestry. Prime candidates will be species that can grow well with other species,
that can thrive in environments that are too harsh for most other species, that simultaneously yield several
products (food, fuel, fodder), that enrich the micro-site such as by nitrogen fixation, efficient nutrient
cycling or addition of organic matter to the soil through litterfall and decay. Growth habits of such
species with respect to their above-found and below-ground parts will also be of considerable significance.
With this long list of attributes it would be possible to prepare a check-list of characters to look for, or
suggest some ideo-types of woody plants for agroforestry. Although such approaches are certainly useful
in the long-term selection process, expediency demands that we look for some of these characters in the
trees that are commonly found to exist in agricultural lands - either mixed with agricultural crops or
otherwise retained deliberately. Several such studies have recently been initiated in various places (G.
Poulson 1981: personzl communication - about 100 woody species that are potentially suitable for
agroforestry in Kenya; National Academy of Sciences 1975, 1980; Hecht 1982, etc.). However, such
studies are often not necessarily limited to legumes, although legumes dominate all the lists, as mentioned
earlier, Some such studies are also being undertaken exclusively on economically unportant nitrogen
fixing tree species (for example, Vergara 1982, Brewbaker et al. 1983), -

A summary of characteristics and descriptions of a few woody legu.mmous species havmg potential
role in different agroforestry systems under various ecological conditions is compiled in Table 4 as an
indicative example. The possible uses and functions of the species are also indicated in the Table. This
Table along with the previous one (Table 3) gives a good indication of the potential role of woody
leguminous species in agroforestry systems under diverse ecological condltlons ‘

In addition to the trees and shrubs on whlch such mformatlon is avaﬂable, there are also many
other species which have not thus far been studied. Undoubtedly, one of the most promising opportunities
in agroforestry lies in tapping this hitherto unexploxted potentials of this large number of multlpurpose
trees and shrubs, . : ‘

{CRAF’'S FIELD TRIALS ON LEGUMINQUS TREES AND SHRUBS FdR AGROFORESTRY

There is an understandable but unfortunate tendency in the present “enthusiasm and awareness”
stage of agroforestry development to exaggerate the supposed benefits of agroforestry systems and

Pesq. agropec. bras., Bras{lia, 19 s/n: 295-313, jun. 1934.
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components such as multipurpose trees and shrubs, In fact, these benefits have to be achieved through
development of sound technologies based on research, rather than being merely ascribed to any land use
practice that can fit itself into the broad definition and concept of agroforestry, or any tree or shrub
that can be considered to be having a potential role in agroforestry. But in addition to the difficulty
caused by the lack of adequate quantitative information on agroforestry systems and its components,
there is also the problem of non-existence of appropriate methods to assess their suggested advantages
and potentials in comparison with other systems and components. Therefore,most of the development
programmes on agroforestry are, necessarily, based on rather ad-hoc, intuitive, and trial-and-error ap-
proach. But it is evident that if the enthusiasm on agroforestry is to be harnessed, and if the suggested
advantages are to be exploited to any discernible extent, it is necessary that the gaps in our knowledge
are bndged

Though the primary ob_]ectlve of assemblmg the plants on ICRAF’s Field Station is to aid in the
Council’s demonstration and training activities, the results are also of immense value from the point of
view of their suitability for agroforestry in similar conditions elsewhere, Moreover, it is hoped that the
plants will be made use of for developing methodologies for evaluating multipurpose trees and shrubs
for agroforestry. About 35 species of multipurpose trees have been planted on the station starting
from October 1981. Growth characteristics of a few leguminous ones among them are presented in
Table 5.

CONCLUSIONS

~ It has been well recognized that agroforestry is a sound approach to land management in certain
situations, and that multipurpose leguminous trees and shrubs offer a group of most promising species
for agroforestry systems. However, various gaps exist in our knowledge on these plants: uniformity of
genetic stock, plant arrangement and management in agroforestry systems, their compatibility with
agricultural crops, improvement of plant architecture, etc. are important issues that need to be tackled
by systematic research, It is our hope that this symposium will provide the necessary impetus for acceler-
ating research endeavours on these aspects.
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