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j. ~Iie Brazilian Northeast region, caiprising an area of .1.5 million 
square kilamtres, has a predcminantly semi-arid to arid climate. 
Three distinct climatic types are reonisable: a sub-humid zone w:. 
average precipitation about 1500 mi a semi-aid zone that is char .. 
rized by a pronounced dry season, but with moderate precipitation<. 
the rainy season; and an ard zose with average annual rprecipitat 
beslcw 750 irm with some locations reoirdg as lowas 275 mm~. The 
ard zneoprises5per tof the Northeast. 

Apart from in the sub-huuid zone, the physical t=nditions for agri:-_.,, .. 
production are at bast marginal. And yet, the region is densely F ... 
lated. Pressures on land resources have intensified during this 
century with a rapid increase in hman populaticn (expected to dcC_: . 
to about 65 million byithe turn of this century). In addition, t:e 
best L'sble land is utilised for plantation crops and there is ez...' ... 
grazing ..ad an increase in animal population especially of the in&--. ." 
zebu cattle which feed more on the grasses and herbs than do the . 
cattle. She, increase in rural population densities has also led t~over-exploitation of the vegetation in the caatinga for tinber andf .- ..::..7/ 

The "itined effect of all these is that the region is one of the ~A 
depressed, in a social and eoccmic sense, in Brazil. 

.Within the region, there is a shortage of both wood' and food crop , ­
the situation is almost certain to worsen, unless more product.ve 
sustained land manageiant systm' are evolved and practised. Thier­
it seem desirable to cnduct research on tree-based agrofores try
with a view to increasing production, and to rehabilitating envir , ' 
tally degraded areas and/or arresting further deterioration of suc ., 

The sccpe and need for such agroforestry research prograrinen have 1 
recognized by the Brazilian National Progrow e of Forest Research 
of Ue Brazilian Agricultural PRseard tic :.L,: $:I'A)- ai. t ' .d 
project proposed here is the outocie of a joint EMBMAPA/TBDF/ICAF 
initiative. he docmont, has been prepared by ICRAF and DBRAA. 

http:product.ve


The 	project has the follwing objectives: 

(i) ascertaining the cptfinm ombinaticnrs of tree and fodder crops 
in arid and semi-mist areas; 

(ii) 	 the selection of forage and fodder species for agroforestry systms 
in the caatinga; 

(iii) the 'development of fanning systems involving various trece and 
arable fc/d crcp cczbinaticns in the semi-arid zone; and 

(iv) the develcvnent of agroforestry systems involving tree plantations 
and cattle raising in the semi-arid md arid zcnes. 

To attain these objectives, it will be necessary to conduct: 

(i)espacerent trials;
 

(ii) 	 screening trials of multipurpose, tree species, and of shrubs and 
trees with a fodder producing potential in different clinatic zones; 
and 

(iii) tests involving various types and intensities 'ofcultural treatnmnts, 
(site preparation, planting mthods, pruning and thinning). 

Because of the great amount of diversity of the region in eological 
daracteristics, socio-eccncmic conditions and fanning practices, the
 
research projects 
for the region are different in soope, .methlodology, 
and resource requiremnts. In the circuwstances, four sub-projects have 
been identified: 

a. Sub-project I - Selection of forage and fodder species for agroforestry 
systems in the caatinga region. It ain-s at identifying and evaluating 
species of trees and herbaceous foragey, plants, and at devising and 
evaluating suitable management systems. 

b. Sub-project II - Screening of tree species suitable for agroforestry 
in the caatinga area, i.e. "elimination trials" of both native and 
exotic tree species. ­

c. Sub-project III - Land nanagernint systems involving tres and arable 

:c.xx crqps for 'NorthaztEr-,-zil.. ,. l;7n-';?:oicc h the pcific 
objectives of deve3qping caribinations calt.):es; of trees and arabie 
crops, devising suitable agrro-tedwxiques for thm,. asse-ssing the grwth 
and 	production potentials of individual species, and evaluatincg the 



(iii) 

effects of such systems on soil properties. 

d. Sub-project IV - Agroforestry systems involving plantatimn trees and 

cattle raising, aims at developing integrated agroforestry systems 
involving cattle raisjnv and tree crops, and studying tlhe various 
aspects of such systms. 

The projecu also envisapes several ancillary studies from each of 

the sub-projects. 

The headiuirters of the Project will be in Brasilia. Sub-projects I and 
II will be located at 'Rrfesina, sub-project III at Natal and Nisia-
Florestal, and along the Salvador-Petrolina Read, and sub-project IV 
at Acd. heie are researd stations at or near all these sites. 

The project pariod is three years initially. The anticipated dcnor 
ccntr:ibution vil! be US $ 1,131,400 or US $ 377,100 annually for three 
years. This includes a capital bucdget of US $ 25,000 and a training 

ocinprnent of US $ 112,000. Mhe Brazilian Government contribution for 
the sae period is US $ 862,500 or US $ 287,500 annually for three years. 



Area 

The7 Brazilian Northeast einhsa rao . ilo quare kilo.­

metres, and ranges in latitudes from 105I in Mranhto to 18058 in Bahia. 
Elevations are generally lOs with about 90 per cent of the lnd lying 
at less than 600 metles above sea level. 

Clihnate 

Average -Mnnual tamperatures are above 20 0C. The Northeast region may 
be classified into three major climatic types: 

(i) the sub-humid climate found along the coast, extending fron Natal 
to the southern boundary of Bahia, and in the western half of Maranhao. 
Precip.itation is adequate all year, and averages are generally about 
1,500 ram; 

(ii) semi-arid and daracterized by a pronounced dry season, but with 
moderate precipitation in the rainy season. Semi-arid climates are 
found to the west of the sub-hrnid zone of the east coast, and to the 
east of the sub-humid zone of Maranho; 

(iii) arid and occupying 50% of the area. This climatic zone extends 
from the north coast in the states of Cearh and Rio Grande do Norte, 
southw.Stard into the interior for a distance of about 1,300 :m. The 
average annual precipitation in the arid zone is generally below 750 am, 
with sce locations recording as little as 275 n. A climatic map of 
the region is presented in Appendix iI. 

The climate of the Northeast varies considerably from year to year 
both in tens of total anount of rainfall and in tenns of its distribution 
within the rainy season. Short periods of litte or no rainfall may 
occur at any time during the rainy season. Droughts are recurrent and 
are especially serious in the "arid" regions. Also, there appear to be 
cycles of groups of dry and wet years h the Notthest creating even 
more serious problems associated with dro'v* t. RaLnfall variability 
in the Northeast also results in years of exce-sive rainfall wich is 

i~~ a p a,!:x u~t 

Vegetation 

On the basis of the region's natural vegelutian, the area has been divided 

4+ "+. ... i.. 
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into fomu- w-jor ecologicail zones:­

(i) the fcrcst :t ie - this ve'atation typ was criginally tropical. rain 
forest or tropiciL seasonal fforest. Hwever, virLtally all of the
 
vegetative cover li s 
bren r-,mavod because of agriculLural and iirixm 
land use; 

(ii) thc al.rst., rcpresentin1 a transiti.onal zone btw.;ecn the fcI,_st
 
zone an3. the ooati.;p and cxtcnding fraii lPJ.o
Grande do Norte to r.21-ia
 
is dcaiacteried by scattered t:cs altei.2ating with 
a fairly d.nse loer
 
grci*.,th of small t(,: s an] shrubs;
 

(iij.) tiue cnatnljc, vhich may be descrihc-d as decidious shrub forest
 
of thorny small trees and shuLb.)s and cacti. 11he caatinr vegtatin is
 
not hom?grcxeous, b vTries
at Jidnsity and comositionr de(bxnding upon 
the zurount of raimrd.lJ.. Under the dr est conditions, veget-Dtix'e cover
 
is ci.scontinuots wis patdr-es of bare gromd and 
a high fregucncy of
 
cacti. 'Ahe caat~io-a exhibits C(riatC chmges 
 fr.m t-.-e wet to e dry 
season, and in th, latter, only a faq evergreen spvcies- are to -xfound; 
and 
(iv) the palm forest which ofprcAc rinares in western Piaiki and over most 

M.iranh[o. Here, the aibrost pure stands 
of babaqu palms provide a dense,
 
forest cover.
 

Soils 

Soil conditions vary greatly over the lortheast and present an even more
 
ccrmlicated pattern than vegetation. In the forest zone, soils 
are heavy,
 
deep and fertile, 
 and not easily eroded. In the agreste'soils arc lighter
 
and of m,-erate &-pth with a l. hums 
content. In the caatinqaE, soil
 
tend to be shall...,, sandy, conlain little h 
 and have lc,?s tr a nat.ural 
fertility. These soils are easily ercfed if the verjtati.ve cover if; 
reiroved. .n additional prd.lm of the caat'.a soils is the occaano 
sa.etiins of indurated layer beneath the surfaoe whidi prevents rc.t 
penetration. In the caatinga, tlhe most favourable soils are alluvial 
in origin. qh.r ove.: h.:evpr. only a s, ]1 area and i-heir ,,c.'rlr 

is haphazard. 

The Nori-jie-zt of 1:,.il provide-s an cxol3.ent example of sk,ed di':tr ibtiCr. 

... /3 
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of land which sometimes occurs in many developing countries. Although the 
size of the average holding in the forest zone and the caatinga is about 
300 hectares, the existencza of nunerous holdings in eycess of 5,000 h#ecres 
means that about 90%of the land is om-ed by about 4%of the population. 

The major area of small holdings is found in the agreste zone, and shzvrc­
cropping is widely practised in the caatinga. Shifting cultivation is 
also a dominant form of land-use both in the caatinga and in the forest 
zone. 

Pressures on the land resources have intensified during this century as 
the population began to increase rapidly, as more and more arable land was 
being utilised for sugarcane production and very little was left for the 
production of food, and as there was an increase in animal populations. 
This last factor was exacerbated through the introduction of zebu cattle 
around the turn of the century. Because zebu feed more on grasses and 
herbs than do the local cattle/an additional strain was placed on the land 
resource. Increasing population in the caatinga has also pushed shifting 
cultivatin into more marginal areas. 

Such circamstances have tended to overstrain the natural land resources 
to the extent that today overgrazing is evident virtually everyWhere, and 
loss of vegetative 'cover and associated soil erosion are a c=mron sight. 
The repercussions of such practices are reflected in declining yields of 
basic food stuffs sud as maize and the decreasing slaughter weight of 
livestock. 

The incxease in rural population densities has led also to over-felling 
of the "forstis" in the caatinga for timber and fuel. This is especially 
inportant simce vhe volume of the gro.ing stock in the caatinga is extrenely 
low, and the selective cutting of the more utilised tree species has 
impoverished the quality of the xxnainng crop. 

JUSTIFICATIN. 

Apart fran.5n the sub-humid zone, the physical conditions for agricultural 
productin q th: c-nventicnal sense in the Northeast region are at best 

*': -.*... ., h, e region is densely popux;zd. AV 'e have seen, this 
pressrwc hx b-. agg avated by the utilization of -hebst arable land in 

/4 
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the area for the production of plantation crops, by extensive livestock 
grazing (available statistics suggest that current animal densities are
 
in excess of carrying capacity), which has led to further land degradation, 
and by high rates of natural population gra.th. 7he combined result is 
that the tegion is perhaps the most depressed, in sociAl and econcuiic 
sense, in Brazil. Mat is certain is that there jimuch human misery 
and suffering. i/
 

Witlhin the 2egion, there is a shortage of both m and food crops and 
there is little doubt theilt the situaticn will worsen. Indeed, the population 
of the Northeast is expected to double to about 65 million by the year 
2000. To sustain such a level of population, land management systems must 
be more productive.
 

Accordingly, it seems desirable to conduct research on tree-based agro­
forestry systens not only to attempt to increase production, but also as 
a means of rehabilitating environmentally degraded areas and arresting 
the deterioration of others. 

The beneficiaries of the research which it is planned to undertake in 
these projects will be the rural populations of the Northeast, particularly
 
the small cultivators. 

The need for agroforestry systems is not confined only to any particular 
region of the Northeast, they are equally relevant for arid as well as 
more humid forest zones and to the palm forests. Any attempt to inprove 
the overall conditions must consider each zone in terms of the particular 
systems most appropriate to it. Erohasis should be on ccrrbining multi­
purpose trees suitable for each zone, with annual and perennial food and 
fodder crops to increase the total production of the land. 

MTE P jk= 

CIMU' SL CV IDIMMRA 

Choice. of te&.iCMS 

Uhe 3:.,seecl rwsults tl-at will be cbtained .- t'hi" ' iny 
applied by small to medium scale fanmers. To, facilitate the wiespread 
application of any successful results it is essential that the techniqes 



employed be pratical, and that these and the species used be generally

acceptable to the population..._. Etphasis will therefore be-
 n- the ue-of
locally knsM species and on systems which can be .impleented. "This does 
not mean that studies of exotic species or of systems that require special
techniques will not be undertaken. 7hese will, haever, be cowplmnntary 
to the main progralml of applied research. 

Time frame 

9he emphasis will be on relatively short-term applied research in preference
to long term basic research' so that the results could be of immdiate

practical applicability. 
 Even so, the treatments cannot be fully evaluated 
until the tree caqonent has completed a significant part of its growth
cycle, which could ean anything frcm 5 to 15 years. In order to obtain

useful and relevant information before 
 this inevitable time-lag, it will
be necessary to supplement conventional field trials with careful observations
of existing applied or experimental practices. For example, full advantage
would be taken of the knowledge that is available on species perfomanoe
and cultural techniques to avoid duplication of work and to ensure that

the treatrents selected are 
the 'best" under the current situations. 

Choice ofspecies 

a. Tcie s 

As far as possible, multi-purpose tree species will be selected for use in
agroforestry research progranmes in the arid areas of the Northeast. 

Species which inter alia 

(i) produce Wood that can be utilised for timber, fuelwood and charcoal; 
(ii) produce foliage that is suitable for animal feed; 

(iii) are drought resistant; 

(iv) are well adapted to the soils and climatic conditions of the area; 
(v) grow relatively quickly; and
 
(,:.i) ,, .1.,so
""" oLripr ¢/ng qualities, will be t'asb.;d. 

It is unlikely that any one species will met all these requirennts, but 
the follcving four indigenous species will maet nrst of thene" 



Angio Branco/vezmeTho Piptadenia ri !/1oubrina 
Canafistula Cassia.excelsa......... . ...........
 

Pau ferro Caesalpinia ferrea 
Jua7eiro .Zi~hu oa.ro
 

In addition, the exotic species Algarobeira (Prospopis juliflora) :rets 

most of the requiren~nts, and appears to be adaptable to tha site oonditions 
of the caatinga. 

In the moister areas, less enphasis will be placed on fodder properties 
and drought resistance, and more will be placed on other useful characte­
ristics. Species of interest are:
 

Babau. palm a rtiana
 
Cashew 
 Anacardium occidentale
 
Cooonut 
 Cocos nucifera
 
Carnauba palm 
 Cencia prunifera
 
Mango 
 Manifera indica 
Eucalyptus 
 Eucalyptus spp.
 
Pines 
 Pinus caribaea var. hcndurensis
 

b. Agricultural species 

The agricultural species which will be tried in the agroforestry research 
programre in the arid areas asare follows:-

Buffel grass 
 Cenhrus cilaris
 
Sorghum Soixjhtz vulgare 
Pearl Millet 
 Pennisetum t shoids 

In the moister areas the requirements are less exacting and more emphasis
 
will be placed on food crops such as: 

Qrn Zea si 
Rica 2a L saLiva' 
Ovvpect A Sy M- M2 2cuata 
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'Ih x-roc12" wJ 'octo will zc5021z to fu'_Fi13 L-ho tol'uo-;ing Wbjectivac: 
a. 	 z: mcrtajrq~rW Cpti~ji m cbitorS of tn rdfder crosi 

b. 	 azcrtrii crv crrbina'Locn.s- of tree 'n food crop s i-n the 

C. 	 hi;-- s3c~lt. @2 for, ;id foddear suc~ for agyuoforestry Systemrs 

d. 	 the Oeveli p,.:-,nt of foarrngn systens involving vardi u tree and arabl~e
 
fcvyf- crop ribi)Jnation,, in tIY3 sorni-caid zonce; zund.
 

e. 	 the- oixeo.v.Cfzlc:forcst.y inolin tree plnaim 
e11c adoLie 2jSY :il -rd amcle~i arid 2zoiCs'. 

To 	 att-a-In thnec,'jcoctives it will be naucnssary toe conduct::-

Ci) 	 csp)a7:-WenL tria~s; 

(ii) f-c.-c@riin,'i tr,'.as of po~lonmtial rnulti.p.Mpozrcx species, Zand cf­
shyv'x;; andl txecs vdi a, foc) r producing potential 
 in 	different-nti 

(iii) esqts involving varnce;i types and intensities of cultural troatre-,.:s.
 
(site partcplanting mey-thodis, 
 prunig and thilining) . 

Thfe StraoqyL 

The forcqoinq Sc-ml\sis indicaces that the Northea!nt region ros.oSSze; a 
greit~iut of diversity Loth in its ecological I>L-ceis....e 
as in1 tl;o soc.4-co, oncvriitions zard fmmzning prEacLcas. 'h t­

projerts for thc: 3re,,c.i tilhcrcfore, ly- r~ctin:x 

lc(xjy, cad2eOpc( rec-ulreannts. in thcsc cirv-.mstnnu- Cos, fait 
pro-lects, have Lccn They areiden;-liiod. cz doscriil-cd in thc '1)'in 

mailto:f-c.-c@riin,'i
http:oixeo.v.Cf


SUB-PR1axrF I 

SELTION OF FORAGE AND FODDER SPFIES FOR AGROFOK SYSTEMS n,1 THE
 
CMATINGA REGION
 

.The short--intense rainy, season,"the associatio--of herbaceous species 
with trees, the long dry season, and the extmwly law nutrient status 
of the soil all pose special problems in the production of herbaceous 
forage plants in agroforestry systems. Screening of herbaceous species 
for their suitability for inclusion in grazing systems is na, in progress 
in some Brazilian progranrss. 

Cbjectives: 

1. To identify and evaluate species of trees and herbaceous forage plants
 
suitable for agroforestry production of wood and fodder in the Caatinga
 
area. 

2. To devise and evaluate suitable management systems for the agrofore.stry 
plantations.
 

Methodology: 

Screening of both, native and intoduced species will be conducted ina 
programme consisting of three phases. These may overlap to sonm extent. 
Both grasses and legumes will be included in the progr-wm_. 

First phase: Screening herbaceous species for agronc ic characteristics and 
suitability for the region. Sane of the screeening trials now in progress 
should yield valuable information for this phase* 

The first phase screening will be conducted oi ali p-ot basis with 
candidate species planted in pure stands. Plots wil be replicated at 
least 3 times and will be a minimumof!'2 x 15 nctzeps in -ize with 1/3 of 
the area unmawed. This will provide an area large cnough to pe mt forage 
harvest for yield determinations. No animal will br, inc';uded i' i$vese 
evaluation trials. 

91he following criteria will be considered in tl. evi uat.on: 

(i fforagie clrricias.., prohcticn; 
(ii) ease of establishment; 
(iii) rate of recovery after defoliation;
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(iv) 	 growth during the dry season - evaluate by yield fraun successive 
harvesqts exteanding into the- dry period; 

(v) 	 survival 

a) Recovery of, established perennials- after the dry season- ends. 
b) re-establishmimt of annuals during the next rainy season. For 

this, part of the plot should be unmwed so the plants "form seed; 

(vi) 	growth during the rainy season; 
(vii) spread of species into unoccupied areas; and 
(viii) survival rate. 

The 	first phase in the screening exercise will be a continuous process
 
and will be conducted at a minimum of 3 locations in the drier Caitina
 
area, each area possessing different rainfall and soil Characteristics,
 
but 	being representative of the area. Screening will also be conductid
 
in thinned Caatinga.
 

Second phase: Forage species identified as promising fran the first phase
 
of the trials will be included in the second or evaluation phase. Two
 
experimental areas will be established at each location with plots varying
 
fran 100 to 200 m.2 These experimental plots will be located in areas
 
where cattle may be introduced to test the effects of grazing on the g.vwth
 
and survival of the species. No attempt will be made to determine the
 
performance of the cattle or their growth in these trialb.
 

The intensity of grazing will be as follows:
 

a) Moderate razing: Cattle will be turned loose in thco 
 anci. and will 
be permitted to feed until most of the foliage is rem,7ed. Cattle 
will be rmved before plants are caipletely defoliated. This will 
be done once during the rainy season and again on rerowth during 
the dry season. 

b) 4eavy razing: The cattle will be allowed to defoliate pl..ants 
__letely at least once during the grating sea.on a agzin d'ing 

the dry season. 

Ob0'r1¢ations on th.- species includad in the second rhas t il. , bn ,Ceds on 
the fo!!o.'ing crire--a: 

(i) palatability; 

.. /10 
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(ii) amount of forage destroyed by trampling; 

(iii) rapidity of recovery after grazing 

a) during rainy season
 

b) during-dry season ad­

(iv) survival of perennials and re-seeding of annuals in the next seascn
 
follaing different grazing schemes.
 

Species that sha pranise fron these trials should be sampled at various 
stages of growth and for mature forage during the next dry intervals in 
the dry season. The in vitro dry matter digestibility of the forage 
should then be detennined by suitable techniques such as the Lilly and
 
9Lerry method and/or the acid deter ent fibre rathod. Crude protein rhould 
also be determined fram the samples. 

At least 3 species that should be included in phase II trials have already 
been identified. These are: Buffel grass (Cendhrus ciliaris), the forage 
bean Phaseolus sp., and Opuntia sp. 

'fhirdphase: The species which have survived the initial screening trials
 
should be then planted out with multipurpose woody species. The tree 
species which seem to be suitable for multipurpose plantation, in the 
Caatinga area are:
 

- Caksalpinia ferrea (Pau ferro) 

- Cassia excelsa (Canafistula)
 

- Mimosa caesalpinifolia (Sabia) 
- Piptadenia pp. (Angico vennilho) 

- Prosopis juliflora (Lagarcbo)
 

- ZiZyphus joazeiro (Juazeiro) 

Information on wore species will be available from th% trials eo1p0paed 
Sub-project II. 

These trees will be planted in mixed stands at 3 metres spacin:; wit'.-i rws 
mid 0,ternatively at 5 and 8 metres between the rws. 

Measurements of gratith be taken annually for the first thrae y:ars cf thr 
project. Selected trees will be px-aned each year to aand of ,:.mn 

depth. 

i 
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* Assessment of the yield of fodder will be carried out by weihing pods 
and lopped branches, or by sampling in the case of strict browsing. 
. he fodder.value will be assessedby chamical analysis. . 

Proscpis juliflora has proved to be well adapted to conditions in the 
Caatinga area, and has been used as a fodder species. Separate trials
 
will be conducted with this species in ombinaticn with forage species,
 
on comparatively deep and fertile soils where Proscpis 
can reach a large 
size in a short time, and yield an appreciable volume of fuelwood, pods 

* and even small smi timber in addition to valuable foods (6000 kg/ha on 
an average according to same investigations). T7he trees will be planted 
at a 6 mi espacement within the ros, with 3 different spacings between 
the rows being applied: 6, 12 and 18 metres. The trees will also be 
pruned each year to 4, i and of depth.aon 

Trials of Acacia albida on deep alluvial soils with a permanent water table 
even at great depth will also be undertakeli. Spacing at planting, ut will 
be 4 x 4 m. The species has a slow gr;th in the young age, and needs 
pruning and possibly staking in order to obtain a straight bole of adequate 
height. As soon as the roots reach the water table, the trees develop
 
quickly, and thinnings which leave a final stand of about 100 
 of the best
 
trees will be carried out. 
 All the tree species will be interplanted -with 
forage species. Plots will include 3 rcws of trees at the specified spacings 
with a buffer raw on the border. The forage species will be interplanted 
in plots 15 to 20 m long and randunized within the tree plots. 

Evaluations will be of the following: 

(i) initial grc.ith of different ,woody species with .various forage c,:binaticns; 

(ii) height and/or diameter growth of trees, annually for the periol of 
the experiment; 

(iii) productivity of individual forage species, and in combination; 

(iv) productir of forage and tree species; 

(v) survival of individual species, and in the ccrnbinatioin 

(vi) changes in prc>ductivity of different s..ces..witi pzesaye of t- .,; 

(vii) shade tolerance of forage species; 

(viii) performance of pl.it associations when grzed. 

1/1
 .. 
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The third phase evaluations would include several small (xperilents. Scmn 

treasure of forage production will be retexminod f rcm unq:'a-zed areas and 
grazing will be iiitroduc-ud in other experimts to evaluat- survival on 

systems that include aniwiL's. Sore of th grazing stuoics will be diiected 

tx~yard defeTed utilizat-lon of foracle dLxing dry perioch. 

The researdei in this sub-project will be conducted at several locatios and 
coordinateci with trials currently in prcjgress. 

The next rpasce of this researd will be-the initiating grazing trials with 
promising x).inations. 
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SM-PiPDJ II 

SC1RENG OF TREE SPECIES SUITABLE FOR AGROFORETRY IN ME CAATIA AmE 

Screening trials (or "elimination trials" as they are often described in 
the forestrj, literature) are the first step in identifying suitable tree 
species, for introduction in new or difficult localities. 7hey should 
aim at assessing adaptability of a range of species to the site conditions, 
and at obtaining a rough estimate of their potential productivity. One 
of the main criteria to be considered here is the yield of fodder in the 
form of foliage ,and/or pods. Therefore the list of species to be tried 
will be largely limited to the Isguninosae, the outstanding exception 
being Zizyphus sM. 

Other useful products will be mainly wood for fuel, charcoal, posts, poles, / 
and small size sa thrber, tannin (pods, bark), gum, fruits, honey, etc. / 

Native species 

The native species found in the Caatinga are well adapted to the local
 
climate and soil conditions. herefore, thi main purpose of the screening
 
exercise will be to eliminate those species which have a slow grah rate
 
and/or are too difficult to establish. In addition, of course, promising
 
species will be identified for further trials and studies.
 

The list will include the following species: 

Mimosaceae: 

Acacia piahuiensis (Rama de Boi). 
Anaenanthera nmcroarpa (Anjico). Also for tiber ..-oduC 'cn. 
Mimosa caesalpinifolia (Sabia). Excellent species, fast c.c'ing. 
It will retain its leaves during the dry season only L- wetter areas. 
Yields good fuelwood, charcoal and posts, and coppices vigorously after 
exploitation. It is a good species for honey. It has beer. used success­
fully in association with tib.er species (e.'g. Sw, :ten**a in 
wetter areas. 

,ihna hostilis (Juema preta) 

Mimosa :ivisa (Jurana preta) 

Parkia platycephaI (Faveiro) - found only in the wetbzr par.ts o.' the 

Caathiga area. 

11A 



- 14"-

Piptadinia colubria (Anjicobranco). 

Pipdinia nr carojp (Anjico venrJlho) - Both species have a bark xich in 
tannin. 

Piptadinia cbluma (Anjico de Beserro). 

Pithecollobium multiflorn (Canafistula).
 

Pitheeellcbin parvifloran (Arapiraca). 

Pithecelkbiam viridiflorum (Espinheiro). 

Caesalpiniaceae:
 

Bauhinia cheilantha (Morocco). This shrub is one of the best fodder species
 
found in the Caatinga.
 

Caesalpinia ferrea (Juca Pau Ferro) - Same authors consider Juca as a 
variety distinct frcn Pau Ferro fo-und inwetter areas. 
This is one of
 
the best fodder and timber species of the Caatinga. 

Caesalpinia piramidalis (Catingueira). Also a g foddor species. 

Casia excoelsa (Canafistula). Good fodder species. 

Papilionaceae: 

Torresea cearensis (Caaru)-Yields a medium density timber, resistant to 
insect attach; suitable for furniture. 

Phataeas: 

Zizyphus joazeiro (Juazeiro). Due to its deep rooting system., Juzeiro 
is one of the very few Caatinga species that retain their foliage throughout
 
the dry season. The leaves can be used as fodder both in the gre-n and
 
dry forms. 

Exotic species 

Only the most drought resistant tree species are liable to su:ceeC in the 

£a~tinga area, where_ the _! . o is fie- ,e.-d t.Li rMAMQCC%-r 
of rainfall create oniditions extremely unfavourable to troe jrCwI '. Trees 
Adch are foumd umnd-r similar latitud-s in Africa, with tm aiual ralhna' 1 

,
as lo ,as 200 irm or leos, but with no deep sandy so'i,, ,z" r 7,t.: rei, 
here Where soils have very lc'water retention capacit, an pos: .ss Zn 
shallow fragipan. // 

... 
/15 
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Anacardiace; 

Seda!tubercsa (Uhbu) - yields edible fruit, rich in Vitamin C. 

Rxjiorbiaceae: 

CQidoscolus phyllacanthuq (Faveleiro) - yields edible seeds with a high
 
content of oils, protein and minerals.
 

Acacia albida - to be tried only in deep alluvial soils, where its roots
 
are capable of penetrating to a considerable depth to reach the permanent
 
water table. The leaves are borne during the dry season. Together with
 
the thick fleshy pods they provide valuable fodder. 

Acacia nilotica spp adansonii (Syn. A. soorpioides var adst&gens). 

This xeicphilous sub-species of Acacia nilotica yields leaf fodder and
 
pods, which are a major source of tannin in the.Sahelian 7=ne of Africa.
 

Acacia senegal: main source of gun arabic inAfrica. Will be tried in
 

deep sandy soils.
 

Acacia tortilis: this is the most drought resistant tree Acacia in the 
sub-desertic zones of Africa and Asia. Mhere are several sub-species, the 
best adapted to the Caatinga area being probably those occurring in low 
latitudes, spp. raddiana of the Sahelian zone, and spp. spiroca of 
East Africa.
 

Ccnocarpus lancifolius: native of Sonalia, and one of the very few tinber
 
species found in the very arid zones of Africa. It would however succeed
 
only in alluvial soils with a permanent water table of reasonable depth. 

Pithecellcbiun dulce: yields pods whid- are suitable as fodder and even
 
for hunan consumption.
 

Prosopis juliflora (Algarobo): the genuis Prcsci was revised by A. 
Borkart (1976), who recognized sare forestry spe,'ies native to North, 
an~d Soft-h ATericza. Px--rsJli pj~ra. ic iXirw ;;iroptecl is f-otnd, 
according to Borkart, in Northern Sout), Ars: ica (Venezuela, Colorbia) 
1'cnxam, Cnntral America to Mexico aid 4i A,t'i!.l.-an Islands, wh.ereas 
P. chilensis, with whidi it had been c u - in -Um Pst, is fourd 
fran Peru and Bolivia to central Chile :Lnd :.Yrthestern Argentina. It 
would seem therefore that the Prosciis intrc:-duee'. to North-East Brazil, 
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frm northeastern Peru, would actually be P. chilensis, although Borkart 

mentions P. juliflora as "cultivated in northeastern Brazil". 

.. atever the species, it seems to be well adapted to local conditions. .. 

However, various provenances fran dry areas of low latitudes will be tried 
in an attempt to identify provenances with a high yield and high fod&de 

value of pods. 

s spina-christi: this extremely drought resistant African species 
will be tried and compared to the native. Zizyphus joazaro. It yIlds 

edible fruits. 

Layout of trials 

The trials will be sited on homogenous areas of coparatively deep and 
fertile soils, the final objective being to find tree species with a hiqoh, 
potential for fodder and wood production to supplenpnt the relatively poor 
grazing now supplied by the vegetation of the Caatina, and produce wood 

mainly to be converted into charcoal to net the requirements of rural 
and urban populations, and also some roundwcod for fence posts, poles, 
etc. At least 3 experimental areas will be set up in various locations 
in Caatinga areas with different rainfall. The trees should be planted 
at 2 x 2 m spacing, on square plots in randomised distribution. There 
will be 4 repetitions for each species. 

Each square will corprise 25 plants. Only the inner part, i.e., 9 plants 
in each square, will be assessedifor growth.. 

Plants will be counted in each plot at the end of the first graqing season, 
in order to assess the rate of survival. Dead p7.ants will be replaced at 
the beginning of the next rainy season. 

M1asurcrnnts should be taken at the end of each rTowing season for: 

- height growth 

- steu diareter 

- crown diameter. 

ti.cn . tnolcical. .- i,,l2.Tn rh' d:,ner-to rv i mv he vrried otit, eig. 

flushing _l chcdding of folie-., fiaering, fru t'cn etc., as well as 
observations on susceptibilityf to diseases d . 
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he specics vfich show the best performance in the screening trials will 
be selected for further triEls in coibinati.on ith foragc herbaccous 
species as described in the separate sUb-projcct. 

http:coibinati.on
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SUB-PRDJECT III 

IAWD MANAG4EMT SYSMIS INVOLVING 'TREES AND ARABLE FOOD CROPS FOR
 
NORmIEAST BRIL -


Cbjectives: 

(i) To develop systems of caItinaticn cultures of trees and arable
 
crops suitable for the relatively wetter regions of Northeast Brazil.
 

(ii) To devise suitable agrotedcniques for such systems. 
(iii) TO assess the grath and production potential of the individual
 
species in combination 
 cultures and the total productivity of the system. 
(iv) To evaluate the effect of carbination cultures on the soil ard
 
suggest appropriate soil management practices.
 

Strateqy: 

9hese systems are mainly intended for those areas in the Northeast of
 
Brazil where rainfall is cOnparatively high (over 1000 amVannum) 
 and
 
where tree crops such as coconut, cashew, babaqu palm etc. are grown.

Defective cultivation practices in these 
area have led to considerable
 
soil erosicn and to a .deterioration in the fertility of the soil.
 
Agroforestry systems caTbining 
 tree crops and arable (annual) crops
 
seem 
suitable for increasing the productivity of the areas and the
 
profitability of 
 farming in areas where the pressure on land is high

and farm size is small. In addition, of course, to helping in the
 
conservation of the ecosystem.
 

TWo 'types of situations are contemplated: 

(i) areas where tree crops are already existing, ,nd 
(ii) areas in which new plantation are to be estaL."Lishcd. 

In existing plantations, where the canopy h& not yet r'!osed, the 
straegy will br to plant arable"crops tnder the "-ree crops.
Canopy closure will depend, of course up= th-' txt sp: vies, its age, 
system of planting %id plgnting dmenity. As ca o . "f
of interspa,_s in the plantation recaive mrore'ha.i, 50% :f z:light Uthan 
in the open, sudc plantations -will be considered .uitci. for intercropping. 

.1 
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The interspace 	will be cleared of weeds before planting the intercrops. 

Thereafter, systematic .nchanicalthinnings of the. forest. trees will__
 
be enployed as 
arid when the canopy closes. In addition, in sae of the
 
plots pruning will be conducted at J, } and J of the length of the crowns
 
of the forest trees.
 

In areas in which new plantatics are to be established, the interspaces

will be interplanted at the time of planting out of the tree species.

After canopy closure, the plantations will be subjected to the same treatment 
and pruning regimes as in the established plots. 

Treatments 

Tree crops: cashew, Anacardiun occidentale 

coconut, Cocos 	nucifera
 

Pines: Pinus caribaea, var. caribaea 
Pinus caribaea var. hondurensis
 

Eucalyptus: Eucalyptus (camaldulensis)
 

E. (tereticornis) 

laucaena leucocephala 

Annual crops: 	Maize, Zea mys
 

Cassava, Manihot esculenta
 
Rice, Oza sativa 
Peas, Vigna spp.
 
Maize t Peas
 

Soybeans, Glycine max 

Areas already 	planted with any of these tree crops wil. be considered the 
experimental site and the inter-crop schedules will be the 1eatnnts.The
 
experiment will be repeated for different tree crops. 

The intercrops will be planted continuously on the sai plot ev.ry year?
in additicon, the same intercrop will be gron in rotatf n w'.h other crops 
every year in another set of treatoxnts. The treaim ent. wi. be.. chosen and
restricted, dceoanding upan the availability of uni.ormn -*reat and odher resouroas. 
Tiere will be a "no intercrcp" control. A list of tret nmani is given bela: 

:.../20 
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(i) No intercrop control 

(ii) Cassava as intercrop every year 
(iii) Maize as intercrop every year
 
............ea~~~i rop every year
v .. 

(v) Rice as intercrop every year 
(vi) Soybeans as intercrop every year 
(vii) Maize and beans as intercrops every year 
(viii) Rotation of intercrops: Cassava - maize & peas - rice - peas maize- -

soybean 

Any of the intercrops may be excluded frcm the schem; so also, the nuyber
 
of crop rotations may be increased.
 

Methodology 

1. The intercrps and the tree crops will be planted and managed (including 
fertilizer application to the crops) according to the regular cultural 
practices for the sole crops stands of those crops. 

2. The plot size will be sufficiently large to have at least 8 trees in a
 
plot with a row 
of border trees all around which could form a camrn
 
border with the adjacent plots.
 

3. 9he experient 3 be laid out in a Randmized Blodc Design with sufficient 
replicaticns so as to have enough degrees of freedcra for error in the
 
analysis of variance. (e.g., for 7 treatments, the ntmtcr of replications
 
to be a minimum of 3).
 

4. In the experiment in existing plantations with irregular plantings of 
tree crops, the total area available for intercrcpping per plot should be 
almost uniform in size. The area used for intercropming will be so chosen 
that coTputations on a unit area basis will be faci.itat.:d. 

5. The trials will be conducted for 3 years in the first instance. 

6. The experiments will be conducted in existing researd staticns. 

Studies/M-scrvatiorm 

1. 143asuremnts on the growth of the intercrops fre- sar- le a::-eas !elected 
at randrm at ncricaic intervals. 

2. (bscrvaticns cf the groath daracter-s of trc.: cr, i.-,-" ;-7plantings 
of tree crops, the grwth characters during early yc.rs cf grx.[-th can be 

/21 
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easily recorded. HuL in existing plantatonc, the masur zantL: may he 
recorY d before iniitiaItng tJa cxprimanh and after tlhe hara, t of each 
antercoo. The'i m 'J.vigoIn: oF trer.- vJ 11 be recorded by a score of 
relaLive ru g, e.(3.hicicht, 'a!.;aiJ. cr of branchingdegi2:,u etc. 

3. Yiels of the indiviCual crops. 

4. Inventory of th" iniuts usedi for each o ent. 

5. Eco.i(4c calcujatiCrns on Jncana accruii, Loo be remicIed based on the 
currcunt r'raocct pric<- of the pio:luw. at the tiUde of halvest. 

Soil st,-hr; 

1. Fertility status of the soil lbfore the ccurnenr-ent of experiments 
and after tlh harvest of each ijitorcrp. 

2. Foliar analyses of tioe tree crops at yearly intervals, 

3. Soil eroicn studias: Run off, sedimatation etc. 

.../22
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SUB-PtXO= IV 

AGROFOEMY SYSteMS INVOLVING PIANTATION TREESAND CATT=E RAISING 

Cbjectives: 

(i) To develop integrated systems of cattle raising and tree crops in
 
the more favourable climatic regions of the Northeast.
 

(ii) To develop suitable agroforestry techniques for'sud areas.
 

(iii) To assess the growth and production potential of planted grass 
species and natural vegetation as forage.
 

(iv)To evaluate the effects of cattle raising on tree crop production.
 

(v) To determine what periods in the life of the plantations are suited
 

to cattle raising.
 

Research Strategy:
 

A feasibility study to assess the current systss of cattle and tree 
crops in the Northeast will be the initial step. The ICRAF survey revealed 
that cattle raising exists to a limited degree in association with coconut, 
cashew, babagu and carnauba cultivation. For purposes of the feasibility 
study, natural stands of babagc and carnauba palm whid receive some 
managermnt will be included. 

The feasibility study will seek infonatiom on the following points: 

(i) the extent to which cattle are currently being grazed in the 
four types of plantation;
 

(ii) the livestodc breeds of the animals; 

(iii) the types of grasses and/or forage speciesb-ing grazed; 

(iv) the periodicity of grazing within the plantations. Hai early in 
plantation development does it begin? Haw lcng do= grazing 
continue? 

(v) are cattle grazed in the plantations only dur,-ng c-rtian seasons? 

For the entire year, what is the approximate -arry:'ng capacity 
of ewh- -ouir pla~ntation typosi oonid3erin~, xX t . 
type? 

(vi). the specific problen associated with catile r,isin. in plantations. 

... /2
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Methodology: 

Treatrents will be carried out in stands of mature existing babaqu and
 
carnauba palm throug th nning to densities to 7.5 x 7.5 and; 0 x 10
 
metres. Randcmly 
 selected plots of'20 hectares will be subdivided-into
 
5 hectare sections, 
 the 	four plots receiving the following treatments: 

(i) 	 spacing of 7.5 x 7.5 with planted grass; 
(ii) 	 spacing of 7.5 x 7.5 with natural vegetation - regeneration except
 

pal.s;
 

(iii) spacingof 10 x 10 with planted grass; 

(iv) 	spacing of 10 x 10 with natural vegetation.' (ll'spacings in metres) 

Once 	 the paddocks have been established, cattle will be introduced at a 
density of 2 ha per paddock. 1he animals used will be approximately of 
the 	sane age and weight; this treatment wili continue for one year. The 
treatment will be repeated for a second year with only 1 head of cattle 
per paddock. Stocking rates may be varied if the feasibility study shows
 
them to be inappropriate.
 

Another set of treatments will be carried out in existing cashew and coconut 
plantations. Here it will not be possible to vary tree density of the 
cashew plantations because of uniform 10 x 10 spacing, but it will be possible 
to select sites which have two different spacing densities of coconut palm.s 

Randomly selectid plots of 20 hectares will be subdivided into 5 hectare 
sections. 7he four plots would have the following treatnents: 

(i) planted grass with 2 heads of cattle;, 
(ii) planted-grass with 1 head of cattle; 
(iii) natural vegetation regneraticn with 2 heads of cattle; 
(iv) natural vegetation w;ith 1 head of cattle. 

Randonly chosen plots of 10 hecixxes (2 plots) selected for different coconut 
tree densities of mature trees. The :.our plots would have the fol.owi.ng 
treatments: 

Wi close '~iywith p2izI.n& gr; w: .th 2 '&oicL ; 
(ii) close dansity wiLh natara1 xacge atio:i with 2 heads; 
(iii) sparse density with pl-nte .gra 	tzawith 2 heads; 
(iv) sparse density wi- j nat3-al veg,tation with 2 heads. 

http:fol.owi.ng
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Continue for one year, 
 then repeat treatment with 1 head of cattle per 
paddoc. 

Studies and observations 

1. Determination of optimal carrying capacities for different plantation 
types, different tree densities and different types of forages. 

2. Detennination of stands of plantation gra'th where grazing can be
 
practised.
 

3. Bi-weekly recordings of the weight of animals ' confined to the paddocks. 
4. Measurement of dry matter productivity and protein ontent of forage
 

once every four weeks.
 

5. Calculation of the effect of grazing on tree product yields as compared 
to average yields per hectare without cattle grazing. 

6. Dete mination of overall inocme from integrated cattle raising and tree
 
crop production 
 ompared with that dctained fran sole map production 
systems. 

PROJECT lAI ONS -

The headquarters of the Project will be in Brasilia. 

Sub-projects I and II ill be located at Teresina. Sub-roject III will be 
located at Natal and Nisa Florestal, and along the Salvador-Petrolina Road.
 
Sub-project IV's location will be Ac6. 
 7here are reseach stations at or
 
near all these sites.
 

AWKYLIARY S'IDIES 

The sub-projects indentified and described in this docunent offer a measure 
of flexibility and adaptability to varying conditions with respect to selection 
of research areas in a variety of ex-erimntal locations. The results of 
these projects can give satisfa?.nr solutions to .nly saim of th many
problems of land managwennt in ihe Northe.st. They will provide scme information 
on the behaviour of the syzter unde" specific conditions, and prdbably rai 
additional questions to be addri.ssed to t*'e ft-4ure. Therefore it is necessary
to follcw up each of the sub-prcject., und- taken with additional investigaticns 
to understand fully the reasons for ":9he '.servcd behavicur. Sore of the 

http:Northe.st
http:satisfa?.nr
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ancilliary lines of research are: 

1. 	 Changes in the physical, chemical, and biological properties of the 
soils and their effect on plant growth. 

2. 	 Interaction of plant am mities - both omplementary and conpetitive 
when they are grown in close proximity. 

3. 	 The reaction. of the new systems to varied climatological pattern,-' which 
are likely to occur from year to year. 

4. 	 Acceptability of the systems by the faxm-rs and the probable shifts in) 
social patterns., 

5. 	 Determination of agroecological zones for the respective agroforestry 
systmns adcpted. 

Separate series of experiments will be necessary to evaluate each of these 
aspects. These are planned to be initiated after the initial results of 
the proposed sub-projects are available and are ready to be transferred to 

* the farmers. 

324ILIEcM t OF PRO=EL.P 

BRAZILI74 ORANIZATi S 

Until the creation of the National Programm of Forest Research (PNPF), 
research on 'eforestation and forest management was undertaken inBrazil 
by IBDF (Brazilian Forestry Develqpment Institute). This Institute conducted 
forestr research in the Northeast, at experimental staticns located in ' 
different ecological zones. The administrative and functicnal structure 
of agricultural research in the region was more ocxplex, in that researdi 
was undertaken by Federal research agencies, State agricultural agencies,
 
Regional develcpment agencies, and Universities. Moreover, more of these 
agencies devoted much attention to tree crcps. 

The asstrrntica by EMRAPA (Brazilian Agricultural Research Enterprise) of 
the ,,,olu ting all agricultural research in tie Northeast, andeinaoz 

the stablishr.nt of the Centre for Aqrolivestock Research in the semi-arid 
trop.c-: {W'A ,A) at Itrolina, have rationalire4 thi virnnistration of 
rese:irch -nt< region, and have been a major contribution to more efficienit 
and co-or,Z1'**W.d 2search. 

q2 
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1here is an adequate number of well-trained scientists and researchers 

in the Region, in all the fields it is desired to cover, and EBRAPA 

will co-ordinate the reqired work. he incorporation of elements of 

..,-,-,the PNPF_ into _the.. network-.. by adding.the Executive Unitof Forest, 

Researd in the Northeast to CPATSA will greatly strengthen the capability 

-for multidisciplinary agroforestry researd in the project. Mhe adminis­

trative and scientific expertise in this network will be utilized in the 

project (see Appendix 1). 

E1ERNAL SFF INPUTS 

As Brazilian expertise is adequate for the project, there is need, 

penanently on the project only for a Project co-manager to act as a 

link between EMSRAPA and ICRAF, to assist in the general administratin 

of the project, and to co-ordinate the activities of the v arous sub­

projects. The jcb description of the project co-manager is shown in 

Appendix 4. 

Hloever, in addition to the co-manager provision is made for a number of 

consultants to assist in the final design and layout of the experiments, 

in tendering advice on specific aspects of agronomy, forestry, soil! 

science and animal husbandry and in the forward planning of the project. 

Costings and details are shown in Appendix 1. 

SUPPORT STAFF 

LWBRAPA will supply all the support staff and bear the costs of their 

evolm~nts and other benefits. The needs and estimated costs are shown 

in Appandi;x 1. 

The cztody of project funds released by ICRAF for disbursement in this 

project in the Northeast of Brazil will be vested in the EMRAPA Chief 

Accou:tant. ERAPA will designate at least one Assistant Accountant/ 

Accouts Assistant who will be responsible for the project funds under 

the C.ief Accoitant. 

2CRA~F ":VCLWEM1T 

S... . 0o . ... ;:;n. Ccnsul- tr, 

The "'" "w. of the project co-manager as outlined in.n~nt and consultants, 

Appen i"-. in consultation with EMBRAPA,4.:wil be caried out by ICHAF 

•CRAF will alsc be responsible for paying their salaries, relocation costs 
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and allowance. 

Project MJnitoring 

core.ICRF's staff, located-n Nairebi' will provide tedhical-and
 
scientific advice and support to the field staff. 
 Visits of ICRAP core 
staff will be made when necessary, to the various sites and sub-project
 
headquarters. In addition, monitoring and evaluation exercises will be
 
undertaken by ICRAF (in collaboration with EMBRAPA) at six monthly
 
intervals in the first eighteen months of the project. 
 Thereafter,
 
evaluation and monitoring will be carried out at yearly intervals in
 
conjunction with forward planning exercises.
 

Education and Training 

A seminar will be organised, in the first year of the project, for
 
professional and sub-professional technical staff engaged in the project
 
to aoquaint them with the methodologies and techniques to be employed in
 
the project. In the third' year of the project a seminar for Latin,
 
America experts working in the field of agroforestry research in areas
 
similar to the Northeast of Brazil will be conducted. This second seminar
 
will seek to interpret the results 
so far obtained in the project, to
 
examine their extrapolability, 
 and to discuss the research methodologies
 
and technique-s that have been used.
 

In addition to these seminars, provisiom is made in the second year for 
short-term training, of six months duration at selected institutions to 
Brazilian experts in the project, in fields identified as being of 
particular importance to the continuation of agroforestry research in 
North3ast Brazil. 

These seminars and training courses will be organized by ICRAF, in 
colleaboration with EMBRAPA. 

ProjecL Revision and Forward Planning 

ICRAF will orgridze team to assess project progress at cne yearly intervals. 
B;ased. on z: study' of the commendations of the review teans, ICRAF will 

c . £ N3rAPA on mcifications.... .,. t:" i~: '~.~ and decid. and e;n~Aous. 
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PROPCSED BUDGl.,T 

Donor contributin 

The anticipated donor contribution whidr will be channelled through 

ICRAF is US $ 1,131,400 or US $ 377,100 amnually for three years. The 

total donor oontribution incluchs a capital bucget of US $ 25,000. 
The donor contribution to :ards Ix-rr.onal eimm-mnts aild consultants 

is estimted at US $ 652,000 of which US $ 412,000 are for consultz.ntr. 

Training mosts attributed to the donor are assassed at US $ 112,000. 

Grantee oontribution 

The Goverrivint of Brazil will contribute US $ 862,500 or US $ 287,500 

annually for three years. Capital costs arc estimated at US $ 90,000; 
and personal enoluinmts at US $ 348,000. 

../29
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PROPOSED BUDGET 

ICmrF O0"NRIUTION 

OPERATIO1AL BULDGET 

Yn.R YEAR 2 YEARSalaries and al.iowzmlces 3 TOTAL& 
us $ us $ us$ Us $ 

1 Project co-inn.3er 6 x 2 nnths 75,000 80,000 85,000 240,000 
Consultancies 
 126,000 136,000 150,000 
 412,000
 

201,OOG 216,000 235,000 
 652,000
 

Researdh Zxpunses
 

-Tltura)l practices 
 17,000 18,800 20,800 
 56,600
 
Vehicle inaitenance 5,000 
 5,600 6,200 16,800
 

22,000 24,400 27,000 
 73,400
 

Transpoft and Trave 1
 

Internatienal (visits ;-o
projects, ireetings etc.) 13,000 14,000 15,000 42,000 

Traininq (includncq travel) 

2 x 2 weeks seminars for local 
and othcr Latin Pwn.rican 
researdhers 
 28,000 
 - 28,000 56,000 

Traini ng: 2 Foresters 15,000 15,000 
2 roncanisti, 15,000 
 15,000 
1 .ima.....d 7,500 
 7,500


speciaiJ st
 
1 SOciolgisvi/Ecc7,n1St 
 7,500 
 7,500
 

2 Publications-, 
 5,000 6,000 11,000
 

28,000 
 50,000 34,000 112,000 

264,000 304,500 311,000 879,50,1
 
.. l " . ,.t 2,.. 33,90) 32,100 97,40
 

ratora .'ta~t 290,400 234,900 342 ,100,p .... 967,400 

/..I'0 
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CAPITAL BUDGET 

YEAR 1 YEAR 2 YEAR 3 TOTAL 

us$ us usS$ us$ 

Field Fquipment 9,000 4,000 2,000 15,000 
Lab. Fquirent 5,000 3,000 2,000 10,000 

Total Capital Budget 14,000 7,000 4,000 25,000 

ICRF BDrGET SU.1IPMRY 

Operational 290,400 334,900 342,100 967,400 
Capital 14,000 7,000 4,000 25,000 

304,400 341,900 346,100 992,400 

ICkT' servicing 
Charge 14% 42,600 47,900 48,500 139,000 

Grand Total 347,000 389,800 394,600 1,131,400 
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PROPOSED BUDGET
 

UM3APA CONTMUBUTION
 

OPERATIONAL B3UDET 

YEAR1 YEAR2 

Salaries and Allovances Ls $ US $ 

2 Agronomists (50% of time) 20,000 20,000 

2 Foresters (50% of time) 20,000 20,000 

1 Animal Husbandry Specialist 

(50% of time) 10,000 10,000 

1 Accountant (25% of time) 4,500 4,500 

1 Accts. Asst. (502 of time) 2,500 2,500 

3 Tedmnicians, Agr. 18,000 18,000 


3 Ted-cic:ians, For. 18,000 18,000 


1 Senior Tednician 9,000 9,000 


2 Secro.aries/lypists 8,000 8,000 


2 Ibssengers/Cleaners 6,000 6,000 


116,000 116,000 


Research. Exrles
 

Surveying and Mapping 80,000 75,000 


Nursery costs 10,000 6,000 


Cultural practices
 
(including plant inputs etc.) 15,000 16,000 


Office Suoplies 15,000 10,000 


120,000 107,500 


Transport and Travel
 

Internal travel for project
 
personmel 50,000 55,000 


Publications
 

Reprints etc. 1,500 2,500 


ToLal O-vrational Budget 287,500 281,000 


YEAR3 TOTL 

US $ US $ 

20,000 G0,000 

20,000 60,000 

10,000 30,000 

4,500 13,500 

2,500 7,500 

1.8,000 54,000 

18,000 54,000 

9,000 27,000 

8,000 24,000 

6,000 18,000 

116,000 348,000 

- 155,000 

3,000 19,000 

18,000 49,500 

3,000 28,000 

24,000 2.1,500 

60,000 ic5,000 

4,000 8,000 

204,000 5/2,50;) 
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CAPITAL BUDGET 

YEAR 1 YEAR 2 YEAR 3 TOTAL 

us$ us$ us$ us$ 

Field Equipmnmt 11,000 9,000 7,000 27,000 

Cacstructicn (storage shed, 

office, field labs.) 25,000 - - 25,000 

Lab. equipment 13,000 10,000 3,000 26,000 

Officj equipmnnt 7,000 3,000 2,000 12,000 

56,000 22,000 12,000 90,000 

EM3RAPA BUIXUr SMU qY 

Operational 287,500 281,000 204,000 772,500 
Cpital 56,000 22,000 12,000 90,000 

343,500 303,000 216,000 862,500 

... 
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JOB DCRIPTION 
PFMJBCT O-MAGK= 

Duties and Resposibilities 

The Project c-r--mnager, working under the general direction of the Director-

Ceneral of ICrAF and the Director-General of EV3RAPA, will assist in the 
implemnntation of lie ocoperative agroforestry research prograrm. of the 

Goverpn-nt of Brazil and ICRTS. His responsibilities will inter alia 

include the foll.,jirg: 

(i) administration of the project, including the overall ooordination of
 

the plaming and hir-cantation activities of the project;
 

(ii) procuremont of rnuerials, equieiannt and supplies for the project 

under donor contribution funds; 

(iii) accountability for all atters pertaining to fund disbursement, 
the custody of the funds hic.;ever being with the EM3PIA or ICRAF management, 

as appropriate; 

(iv) preparation of detailed prgorames of work and budget, within 
budgetary limits in the project agreement, and clearing the plans with 

ICRAF and E1IBRAFA prior to iinplenentation; 

(v) preparation and submission of quarterly and annual scientific progress 

reports on the project;
 

(vi) co-ordination of the cn-the-jcb training progrm-es for Brazilian 
cooperating scientists and support technical staff so that these effectively 

impart the concept:s, principles and practices of agroforestry and the 

research methodology approriate to the different fields of work; 

(vii) advising the Goverrnent of Brazil (through EMBRAPA) and ICRAF on 

all matters pertaining to the project; 

(viii) advising on reviews for the project and on the need for consultancies 

for the project; and 

(ix) participating in the research activities of the project in the area 

of his rcU'ssio.- . cc-t-.on. 

http:cc-t-.on
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Qualifications 

Me Project co-manager should have at least a Ph.D. in agriculture,
 
forestry, horticulture or animal production.
 

He should have at least 10 years of professional experiencoe in the
 
developm-rnt, ca-ducL, and adn~dnistration of researzh work at research
 
institute or university levl.. A significkat proportion of his researd'i
 
exparience liould have bren gained in the troIics or sub-tropics and 
should have involved multiple cropping sysrorns, with or without the
 
integration of 
a wi.oody species cawonent. 

The Project co-umge-ecr should have the ability to %;riteclear and concise 
analytical re-rt,-.. 

He should have full working kno,,ledge of English (UN level 6) and Portuguese 
(UIN leel 4). 

He should also have the ability to establish and maintain effective 
working relaticonships with persons of different national and cultural 
background. 

Du y Station 

Brasilia, Brazil. 

Assicgmnt Period 

3 years. 


