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1. Introduccion

Beg i.nn i.r.g in the last decade the Cove rnmen t h as been concentrating

increasi~g effarts to reduce the economic differér.ces between the various

regions of thc country. ~.]ithrelation to t.he semí.r-a ri d region there is

evidence that although there are severe climatíc variations this region

has the potencial for reaching a satisfactory Leve I of developmenL 'I'he

regional agricultural growt.h, neve rt.heLes s , is harnpered by the di f fercrice s

iu technical knowledee whiçh is one of th2 principal retarding factors

and consequently there is a lack of production tcchniques capable of assuring

satisfactory lev~ls of production.

The recent programs and policies of the Government for the Region

(II PND, POLOHORDESTE ~ Tropical Program for t.hes;"':'li·-A.ridBegion) gave

emphasis to strenthening the structure of agricultural and livestock research

and the furtheLÍng of techuical knowledge with the objective of estab1.ishing

a better performance of the primary sect or.

Cons iderí.ng that EMBRAPA is the principal orgauí zat í.on for promoting

agricultural and livestock research, it was its responsibility to establish

a research sy stem w i rh characteristics consistent with the government \s

objectives for thc Semi-Arid Region.

Within this orientation and considering th(> policies of Resoli.lt.ion

No. 067/74 of t1ay 22, 1974 EtffiRAPAcreated t.hc Genter for Agricultural and

Livestock Research for the Tropical Semi-Arid Reg ion (CTSA) with the

objective of carrying out reseerch activities fel' developing technology

for economic production systems for the diverse ecological areas included

in their field of activity, Resolution 004/75. af January 23. 1975.
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The Project for Implementation af the Research Center of the Tropical

Semi-Arid Region that we present herewith was based on the information in

the "Ante-P'roject " of sai.d center , based on Resolution RD 018/74 of nov(~rnber25

1974 and on the conclusions of the Research Meeting h2ld in Petro1ina~

Pernambuco , duríng the peri.od June 30 te July 2. 1975.

2. General lmalysis vi Limitations on l~g~ic~ltural anciLivestock

Development af the--Semi-Arid Region

Various physical; biological and socio-economic factors have contributed

to retarding the agricultural and livestock development of the semi-arid

region. The scarcity and poor distributicn of rainfall , the soils

limitations, the lack of agriculcural knowledgc anelinadequate management

for the different sub-regions, among other things, have adversely influenced

possibilities for beLtcr use of the semi-arid region.

Therc are a largc number of 1imiting f3ctors in this region and those

of major s í grri.f i cance are anaLyz cd as follows:
a. Size and Diversity of the Area. 'I'he semi-ari d reg í.on comprises about

13 percent of the national territory and 70 percen of t.h e Northeast. Within
chat region rhere are several subregions with differing cHmat.e , vege tat ion ,
soi1s, water and socio-economic conditions, These regions are usually
known as Agrest.e , Caatinga, Sertao , Cerrado 9 Brejo as wel L as the valleys
with irrigation possibilities.

b. Natural and Socio-Economic Resources. Although there are several
studies at the schematic and reconnaissance levels for most of the semi-arid
region, there is a need for detailed studies for specific areas. especially
for irrigation and drainage. It is evident from the existing studies that
there are 1imitations in the physical characteristics~ salinity and a1kalinity
and fertility of the soi1s, with greater significance on agricultural



3

development than on livestock development. The hydrologic resources are

limited because af the irregularity of precipitation aggravated by the

low water retention of the soils and the high rates of cvaporation~ and

becausE: of the scnrcity ai perennial streaos nnd of the lack of knowledge

of the availability and quality of ground wat er, This is in spite of

the exí.st ance of a potencial water storage ccpací.tyof 16.5 billions cubic

meters in public and private reservoirs.

Other factors that impede development are rclatcd to the educational

leveI of the rural, ?opulation, job offerings, buying powcr? basic structure.

credit and commercial and market infrastructure.

c. Adaptability of Species, Varieties and Races. Although the native

vegetation and the animal population have been subsitted to natural selection

in which they became more adapted to the diverse ecological conditions~ it 1S

necessary in improvement programs to take advantage of the introduction of new
species ~ var í et í.es and races ror the evaluatí.onof their adaptability í.nthe

ecology af the semi-arid regian. With respect to th2 agricultural develop-

ment~ emphasis must be given to development af drought tolerance.

d. Occurr.ence or Diseas<.:Pests and Weeds. The study of some of these

aspects is alrcady being carried out for the scuri+ eri.dregion affecting

agricultural development as well as livestock, Ef:anwhile; th€re is a need to

emphasize these factors in special development conditions~ for examples 1n

perennia1 irrigated crops where pathogens are harbored alI year.

e. Agricultural and Livestock Production Systems. The available

information of the ~urrent systems of production is inadequate in agriculture

as we'l as in livestock production. The identification of the immediate needs

-- ---- -----------------
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of the current systens af cxploitntion 1S needed relative to the leveI of

technology emp l.oyed in thc l'eg10n and which pLays an Lmportant role in

the economy. That knowleàge is of great irnportaIlc2because on it depends

the establi shmcr.t of an approach in relation to thc factors wh ich hamper

the adoption of more efficient systems. Consequently the systems of

production should b~ identified within th~ special conditions af development

embrací.ng, rherefore , dry land agriculturc , swampy areas , irrigated valleys

and grazing Lands ,

f. Infrsatructure. The basic structurc 1S deficient not only in that

relatert to agriculture but aIso as relatcd to livestock development. Therc

is also a Lack of techni cal assistance and credito lrregularity in t.he

distribution af production inputs or supplic" scarcity of access roads 1n

certain areas~ difficulties in the comm2rci~lization of agricultural and live-

stock produc ts . de.fici.encies of storage sys tens, and seasona li ty and

distribution of labor, are sone of the factors that should be taken into

consideration if t cchno Logy i.sto be adcquat.eLy used in thc expansion of

agricultural anu 1ivestock production in th2 sCDi-arid region.

3. General Philasophy af the Research Pragram and Operational Plan of Center

ln accordanc€' with directives of th0 organization. the research program

of the Center wi1l be oriented towards th~ 2reation of productioG syste3s

suitable for the conditions af the semi-arid regl.on. Uithin this orientation

the Center wi11 try to identify the limiting factors, beginning with the

existing production systems. with the objective of e1aborating future

research procrans and thus obtaining new and more effective production

systems. The philosophy of the program 'lndthe ope:-ational plan af the

center are presentcd as EolIows :
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1. Inventary of the production syst.emsin use

2. Identificatian af the limiting factors

3. Use af available knowledge

4. Fonnulating and testi.ngof better production syst ems

s. Establishraan t of a research program

6. Analysis of tb.€'.results

7. FOrfclulatingand testing new syst~ms af production

8. Diss2nination of new production systems

The adaption af systems obje~tiv8s and the utilization of the human

resources in the form af multidisciplinary t eams wi 11 smab 1e the Center

to identify prablems and set goals embracing the agricultural process

as a whole and not taking each af ts parts as an isolated component.

Initiallys the Center. in coordinatian with DDT. SystE~as Estaduais.
EMBRATER9 usi.ngthe experí.ence of f armers and researr::ht.echrrí.c ians wi11

combine accumulated knowl.edge for thc elaboration of be t ter produc t ion

systems and t.hen will test t.hem at the farm leveL This work will be

of great Lmpo rtance to t.heCenter and will result ir.an íntegrated effart

of the research techniciar...the extension 'lgentancl the fanner~ thus giving

the technician direct;cantact with the field probLems ,

The Center will be characterized by its constant se2rch for more

diverse forms of cooperation and by the assistance that it \YÍll give var ious

institutions thnt are carrying out agricultural and livestack research in

the semi-arid region. It will join with various institutions including

private initiative in the carrying out af a cC"ordinated effort in arder to

avoid duplicatian of activities. Thus it will be possible to carry•.
out ct:ffet€ct types af research.
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This form of action of the Center does not imply that it will carry out

all of the research programs for the semi-arid reg~on9 but that it will

coordinate and s t i.nu lct e r'esear ch , pr i.nci.pa.l.l.y with respect to identifying

critical points in technical-scientific í.nf ormat i.on that; impede the farmation

of more ef f i c í cn t an-I effective programs.

ln order te carry out the coordination fanction and stimulate research,

the Center will obt aí,n t.e chní.cí ans ~ equi.pment anel suppLí.e.s and finances

for the accomplishmcnt af the work for which it has direct responsibility.

Al.s o, it will s t i.mul ate research by adequate means , in each cas e , so that

other participating institutions will car ry cut; their assigned work , ln

the event that the Ccnter should necd a given type of research for a specific

product for thc senri+ar í.d regian it ,vill r'equcst the participation of the

appropriate affice af CNP, allowing the prog r ammí.ng to be developed jointly

by both centers. This way the executian of the programs could be left in

charge of thc Cent.er .. of the Sistemas Es taduai s de Pesquisa or could bc

contracteri with anoth~r organization.

4. General Description of ReS'2arch i'rogram

The rcse.ar ch progr am of the Center cons í.s ts of four proj ects whi.ch

are determined by rhc physical-biological '1n(~. soc io+econom.ic canditions of

the semi-arid region also taking into cansidc:ratian the policies and programs

af the govemment for the regian. It is sígnificant to point out that

conditions af vegetatian and climate and thc types af agricultural

explaitatian prevalent in the region permit th0 identification af three

distinct s í tuat í ons as follows:
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Areas which have írresularity in the quantity and distribution of

rainfall and whieh have possibilitic::sof produeing a reasonable erop

with short growing season plants;

Arcas vhich have available surface water resources (perennial streams.

reservoirs) &nd u.nderground water end are intensively developed under

i r r igat i.on ;

Areas of gra.ssland (caatinga) subject to great climatic variation

whieh, except for exceptianal years~ are not adequate for agricultural

production and for which an alternative more suitable exploitation would

be livestock produetion.

The situation described above as well as the urgent need to know more

about the eeosyste~s of the semi-arid region justify the creation of the

four Projects wh i ch form the program of the Center and which are presented

as follows~

Projcet for the Inventory of the Natural and Socio-Eeonomie Resources

Project for Developing Production Systems for Irrigated Areas

Project for Developing Systems of Production for Dry Land Arcas

Project for the Management af thc Range ar Grasslanàs (caatinga)

!~.l ProjGc.t for thc Inventory af Natural and Soc í.c-Economi,c Resources

This project proposes to gívc continuity to the work üf inventorying

the natural and socio-economic resourc.cs af the tropic.al semi-arid region,

with the purpose of deterrnining thcir productive pot2utial to be uscd for

a developmental zoning for agriculture and Lí.vcst ock , lhe information

obtained on the naturnl and soeio-üconomis resources. and their limitations.

together with a knowl.edge of the production system 1D use will permít a

definition of potential use systcms for each zone-
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For the í.mpl cmentat ion of t.hc pro j ect the CTSAwí.l.I form a coordinating

group with thc function of defining priorities. directing. assistings and

supervising thc execut i.on of thc s tudics in order to f ac í.l.i tat e the Lnt egra-

tion of the inventory of various resourccs ane '::heir relationship to the

other research pr oj ect s of thc Ccnt.er ,

The s tudies of this pro j ect will be d.ire ct cd t.owards thc following are as ;

a. C'li.mat.e, Col Lect í on of a11 avaí.Lab l e cl ímat i.c data as well as informa-

tion about me~eoralogic anel rainfall networks including distribution. frequency

oÍ observation~ condition cf the instruments, period of operation~ etc,;

analyses of cons i s teucy and qualitative evaLuation of the data.

Analysis and cva Iuat ion of data í.nc l.udí.ng t.he geog r aphi c densi ty of: the

observation points T.Jith the obj ect ive af makí.ng an cas í.er interpretation

of the Lnf Luencc of climate on the ot.hcr compor.cnt.s of the environment and

on the agr í cu'l t.ura.l pr oduct i.on,

'I'opoc l i.mati.c s tudi es in spc ci f í.ed ar c.is r r. which gre ar er econorm c

progress i s anticipat:I.:doDE~tcrmination of prob abiLí.t í.cs of occurrenc:e of

climatic phcnomcna r.n ordc r to have a bct t.er ut i l i zat i.on of soil and water

reso rces.

b. Water Res.9~~' Collection of a í l. avai.l abl.e hydrologic data as

well as information about the gauging s tat ion r.ctwork including distri-

bution. frequency of observations, conditicns of instruneJ:1.ts and period af

operation, etc,

Completion of the inventory in terms of studies to det2rmine soil water

deficits and the hydrologic balance: and studies of th' river bas i.ns ,
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c. Soíls. Completíon of the ínventory and soíls ~~pping at the

resonnaisance LeveI of a11 of the area inclu<le.d under the CTSAprogramo

Inventory and wa.pping af soi1s and 1and us2 c2:>i'\citieso

Inventory and geomorphologic mapping.

Completion af i.nvent.ory of soiLs at t.hc sem.i+deta í Led survey LeveL of the

Characted at í on shoo í.ng intensity and mapprng of arcas having prob l ems

resulting from saLí.rri t.y , f rom high sod í.um cont enr and dr a i.uage ,

d. Vegetation. Characterization of associations ar vegetation patterns.

Characterization of nat i.ve forage spe cics and t.hei r nut r í t í.ve va Lue,

Determination of the occurrence oÍ toxic plants for animaIs.

Char ac ter i aa t i.or, of fo res t apecies 0.E cconomi,c poten ti al as well as

other useful plants.

Mapping of arcas that ueed refor2st~tion,

e. Socio-Economíc Resour ces , Studies t.hat rc Lace to the f ac tors of

production such as; labor ~ capital arid Land o bas i c structure and íts

prob l ems; commcr ci al i.zat i.on __md marke t i.ng : ínf r as t ruc turc of indus trialization

and processing of agricul tural products.

4.2 Project for D<:v,~lopmcntai ProductioD. Systems for Irrigateà Areas

The i.nvcs tment;s already made in hydr au l ic works and the established

norms for increasing the irrigated arca in thc semi-arid region justify the

establishment of a rcsea rch progr am for a rational ut í l í cat í.on cf soil and

water resources as w0l1 as the utilization af selected plant species

and of other modern inputs which are índispensiblc for increasing

productivity.
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The scarce current knowledge on the managcoent af water9 soil and

cultural practices as well as species. varietíes and adequat8 races for the

irrigated areas as well as the lack of knowledge on thc probable future

market demand anu opportunities for selling products both 1n the foreign

and local markets contribute to the failure to obtain the objectives of

the irrigation program in the Nor thcast s principally when consideration í s

given to the increascd incooe to the farmer.

Based upon the above raent íone d sit.uaticn t.heP'roj cct for davel.opment

of Produetion Systems wi1l have as an obj cct í.vc t.hedcveLopi.ngof uew

systems whc:rewater and soi1 wil1 bé US0C. rationally in arder to guarantee

an agriculturnl deveLopment;with pro í ít able irrigation with erophasis on

the following aspeets.

a. Increased Water Use 8fficiency. Generally the irrigated p10ts of

the semí+ar í d arcas demcnstrate 10\17efficiency of watcr ClSC especially an

relation to application to the pareel with a negativ8 result on erop

produetion. This í s related to var ious aspects such as Lack of knowledge

of evapotranspiration, amounts and frcquencies af irrigarion, better

information on phys icsl so í l characteristics that i.nfIuence infi1tration

rates9 and inadaptabi1ity of irrigation methods to the crops. Thus the

research to i.ncrease the cffieiency of í rrí.gation í.s oriented so as te

determine the tcchnica1-eeonomic viability of the irrigation methods best

adapted to the various eu1tures ~ observing the Lnt.eract í.ons with oeeurrenee

of insects and diseases as well as degrec of mechaní.z ati.on, amount of water

used, critical periods of the craps and frequency of irrigation based upon

a8ro-climatic studies as well 3S functions of production for.factors of water.

fertilizers and plant density. These studies shou.1dbe re1ated with those
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dealing with th€ availability of rainfall, incluéing principally two points.

name Iy : probability of occurrence ar.defEecti.veprecipitation based upon

soil caracity for water retention.

It is also inportant to consider the research to be realized with equip~ent
used in í.rri.gatí.onand mat.er í al,s for canaI Li.ni.nganelhydraulic structures at

the parcel leveI as well as studies on drainage, salinity and irrigation water

quality.

b , !:íine:::-aland Or~anic Fertilization? Phmt lJutr.itioL'.and Interactions

lhe deveLopraent; of irrigated agriculture in thc semí+ar í d rcgi.ondependa ~

among other factors~ on the solution of problems related to the low sai1

fertility. principally in re12tion to phosphate and nitragen and in some cases

potassiu."Uand microelements. Th,-,ltse af fcrtiHzers in economically justifiable

amounts is inCisrensable to agricultura:t developrnent and for this it is possible

to consider í t neccssary that a program of intensive research be established

for , t.he determí.nati.onof rcsponse curves of v arí.ouscultures to n í trogen ,

phosphate and po tassium and to critical LcveLs of t.heac eLement s; also the

i.denti f i.catí on of scarcity of raí croeLcraents and thc í r correction; evaluation

of the resí.dual ef f ect of the sourccs o: nutr icnts ; determination of the

period and me tnods of appli.cati.onof f erti.Li.cers; seLecti.onand adaptation of

varieties af Rhyzobium te the soil conditions af the.region; correctíon of

acid soUs and those affected by salts and sodium: th;;effect of organic

fertilizers anelthe avaí.LabLe nutrition to thc ~)lants~ eval.uation of losses

resulting from leaching and fixation of nutrients in various soils~ studies

of physicalt chemical and biologic modifications that normally occur in soils

under intensive cultivation under irrigation and fcrtilization; and studies

of foliar fertilization and calibration of soil analyses.

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



12

c. Introduction and Adaptation af Species, Varieties and Families.

The rcsearch developed will give special::mphasis to the creation of

varieties adequate for thcoirrigated arcas h:lving the principal objectivc of

augmenting the ?roductivity and also the quality of the products. AlI of the

avai 1able germcpl.asmshould be eval.uatcd in the Lrrí.gat ed areas of the serm+

arid rcgion 1.n arder to determine their supcriority or inferiority. As an

example, the creation of varieties of onions or tetter keeping ability and of

industrial varicties of tomatocs with fruit producing capacity in high

tempcratures and of ';anões·'corn can be ci ted,

d. l1anagcment and Cultural P'ract í ccs. Ln rhe irrigated areas the manage+

ment techniqu2s and cül::uralpractices differ in some respects from those

used in dry Land fl5jri.culture:even though the bas í c prí.nc i.pLes are the same.

t10dernme thods of w at.er appLí.ca t í on could be used for t.hecrops with almost

complete tnech anLzati.on, The soil preparat í.on , the control of weeds, the

planting methods, systems of pruning. to cite a few cxamples could be carried

out in conjunction w i t.hirrigation pract ices a.n such a way that a greater

production could be obtained from the crops. Ihere is still a lack of

information in thc field wh i.chjustifies thc i::lplemntationof research to

develop and ado?t technology. The studies should include the followíng

aspect.s. determí.ní.ngthe bes t methods of pLaut í ng ; estabLí shing the

minimum effective appLi.cation of he rbi.cí des; establishing a crop rotation

system so as to make rational use ar thc soils and to control disease;

determining the time to prune ar remove the cropo determining the planting

season and the creation of or adaptation of technology in the use of

agricultural implements.

e. Economy. Studies are necessary of future demands and opportunities
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for locating markcts for the products of the irrigated areas for commercializing

them in the external and internal markets whe ther for consump t ion as í s,

or for industrial processing. Emphasis is to be given to marketing research

inc1uding, 3rnongothers, thé grading élnd i'8ckaging aspects. On the other

hand the technological innovations without the necessary economics of

their adaption to the production system will not havê practical application

for the farmers. The best benefit-cost relation should be determined for

each system of proàuction.

f. Identification aneiEconomic Importance of Pests, Discases7 and

Methods of Controlo The damage caused by the diseases and pests is to be

evaluated with special attention to thc variou$ irrigated areas of the

semi-arid reg~on. It should be emphasizcd that the introduction of new systems

of production ar cultures and the intensive cultivation throughout the year

stimulates the appearance of problems relating to pests and diseases. Special

attention will bc given to research on mc thods of chemí.cal and bi.oLogicaL

control and especially to the developrnent of resistant v.<:rieties. As examples9

we can cite the chemí caI and genetic conrroI of "mal de sete voltas" in onions ~

the developuent af varieties of tomatoes with multiple resistance to nematodes

and mi tes; the biological control of cochi.neaI (cabeç : de prego) in citrus, etc.

g. Seeds. The climatic conditions of thc serní+ari d region with long dry

per í ods , do nor offer f avorabLe conditions for the development of a Large

number of diseas~s~ for reason there are ample possibilities for producing

seeds of good quality and free from pathogens. It should be emphasized that

almost alI the demand for vegetable seeds for Brazil is supplied through

importation fron the United States or f~cm Europe. ln rel~tion to the needs

rcquirements of the market an analysis should be made for the production of
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seeds such as cucurbitaceous plants (rne Lons ~ cucumb ers ,.watermelon) and

salenaceous plants (pepers, tomatoes); beans, lettuce and coriander.

4.3. Project for Development of Production Systems for Dryland Areas

The research to be development for this project will be to identify a

technology capable of improving the profitability of production systems used

in the semi -id region where the climatic variations and particularly the

irregular rainfall distribution limits the economic production of this area.

Efforts will be concentrated in the regions where the agricultural and

livestock production is more secure as ~n the Agreste which produces, among

other products~ cereaIs and milk.

A special effort will be given to the development of research for high

elevation microclimas (wet areas) ~hich with madification of the climatic

factors give greater assurance af sllccessful production.

During the programo studies will be developed to impravê the current

praduction of the semí+ar í.d arca as f oTl ows ,

a, lntroduction and Adaptation af Species and Vnr ietí.es , All of the

gcrruoplasm available will be evalu?tcd in the different climatic conditions

of the semi+ar id rcg i.on se:as to determine their inferiority or superiority

in field tests. These trials will furnish an indication of the processes

of selection to be adopttd.

b. ldentification and Economic Importancc af Pests and Diseases and

Methods of Controlo The occurrencc af pests and diseases of the soil.

leaves and stored products constitutes one of the factors respansible for

the low agricultural production af the semi-arid area.

Thc identification and evaluation af the damage caused by pests and
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diseases to the agriculcure af the region will serve as a base for

implementing a research program for controlling the~. It is important

to poiot out that in the seôi-arid region subsistence agriculture

predominates and that use of chemical products is nGt always economical.

For this reason, biological contraI through improved genetics and search for

resistant varieties must be emphasizcd. 'I'hcbiolcgic control of:'cigarrinhai
'

of pastures and the introduction of industrial varieties of tomatoes

resistant to "burn i.ng"Phytophtora infeste.ns can be ci ted as examples

in the rural areas (Agreste) af Pernambuco.

c. Drought Resistance. Since water shortage ~s the principal limiting

factor on production in the semi-arid reg~on greater emphasis should be

given to the developoent of drought resistant varieties. Evidence of

this is given by the introduction of the latent gene in com and the polygene

for this purposeo

do Soil Fertility é'.ndHin2ral Fertilization (lf:::1.ants.The factors

which limit the use of fertilizers in the semi-arid region are the high

cost and the difficulty af acquiriüg them~ associateà with the low leveI

af technolagy used in agriculture. ln view of that situation. a research

prograr:J.will be established to determine the economic levels, time and

methods of applicatian af oineral and organic fertilizers. simbiotic

fixation of nitrogen~ the value and use of soils analyscs and the

identification of plants that require less fertilizers.

e. Methods of Land Preparation and of Planting and Cultivation. The semi-

arid region presents variatioos with respect to soils and agricultural methods.

Due to the socio-econonic conditions of the rural landowners and the basic

structure there is a relativo predominance af nanual labor. Since this is the
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case, a research program will be developed that will promote technology

applicable to that situation. On the other hand9 taking into consideration

the widespread use of Lntercroppí.ng, varyi.ngonly J..nccnpos í t í.onfrom one

region to anot.hor, í.t is necessary to dovcLop and adopt hand Lnstruments

adequate for that system.

f. Harket~ COI!llllercializationand Bencf i t ~ost Relation. .\11 the products

of the serní+ aríd zone will be studi.edas to marke t and cotamerci a'l i.zati.on, They

should aLso be evaluated with respect to qual í t ati.vecharacterist í.cs which

indicate economic utility thus involving research on mc thods of mí.ní.mi.zi.ngcost.

g. Dcveloplilentaf Ccnservation Practices for B<.'tt0rSoil and Water Use.

Because af the irregularity of rainfall it is necessary to develop rcsenrch

for improving the use of precipitation for optimizing the factors of
production. The objective of these studies will be to catch the rain water

and store it LU the root zone so a~ to create greater moisture availability

for the pLarrt s, LUSO research wi 11 be conducted on soil and water conserva-

ti.onto minimize damage from erosí.on, The work will emphasi.zethe following

aspects: Use of ground cover so as to retain wate r and reduce direct evaporation

from the soil surface~ making the surface permeable through the use of organic

residues and/or chemical treatment: and develo?sent of techniques that will

increase the capacity for water retention of the soil.

h. Topoclimatic and Microclimatic Studies. These studies will be oriented

not only towards the local climate of the micro-r.egions of the semi-arid area

but to microclimate and its interaction with soils, slopes, topography and the

vegetative cover. This will permit the selection of varieties adaptable to

specific conditions of each micro region based upon climatic parameters

relating to the ba160ce of water and energy, and studying climate as a whole
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and not as an :solated parameter. Also it will permit the interpretation of

results from experiments carried out over many years as well as the solution

of problems related to cultural practices. Thus, the hydrologic balance will

be determined for the micro regions as well as the micrometeorologic studies

that'will permit: a better understanding of the agroclimatic processes. These

studies should be in conjunction with work at several levels for the application

of knowledge derived from micrometeorological studies for the improvement of

current production systems.

1. Studies of Methods for Livestock Development. The low indices of

productivity that characterize the livestock industry in the semi-arid region

reflect principally the inadequate systems of management and feeding that the

herds are submitted to and to a greater degree to sanitary conditions. ln

view of this it is considered necessary that research be accomplished for

identifying bctter animal management practices and improved sanitary control

as wel.l as studies on the ecology of native and exotic forage crops; zoning

and making a qumltative and qualitative evaluation of them, techniques for

storing or conserving forage; utilization of by-products in animal feeding;

mineral supplements and studies related to fencing.

J. Use af Native Plants. Some of the native plants of the semi-arid

region will be evaluated as to their economic use. The studies to be made

include the collection of material; identification of the frequency of

occurrence in the natural conditions. observations of the material collected

under cultivation; that is to say with respect to the principal fitosanitary

problems, cultural conditions and marketing and industrial use. With this

in mind, studies could be made of the "faveleira", "carnaubeira", "oiticica"

and the "umbuzeiro", which are already being used industrially to cite a few

examples.
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4.4 Project for Managing the Caatinga (Grasslands)

The research of this project is to first identify technology for the

rational use of the caatinga in order to increase animal production (cattle,

sheep and goats) as well as to preserve the ecological equilibrium already

damaged by indiscriminant use. The caatinga comprises the major part of the

semi-arid region and therefore merits spccirrl attention by the Center in the

programming of research.

ln view of the general lack of knowledge of the caatinga, the following

studies are, 1n principIe. considered fundamental.

a. Ecological Studies of Native Forage. After the identification of native

forage species, studies will be made to determine the ecological requirements

of these species by using test plots where climate can be controlled using

small pIots in areas with widely differing ecological characteristics.

b. Forage Zoning. Make studies in order to learn the ecological require-

ments of the spec í es to be cultivated 50 as to permit=:o selection of the

different species for the various ecologic zones.

c. Genetic Improvement and lntroduction of Exotic Forages. Promote the

introduction of the greatest number possible of forage plants from ecologically

similar areas, observing the1r adaptation to the various existing conditions

of the semi-arid region. including their ability to become invaders. Also to

make studies for the genetic improvement of forage plants.

d. Pasture Management. Make studies for genetic pasture improvement so

as to increase production by balancing forage production and livestock numbers,

by means of thinning and control of vegetative species, methods of seeding and

reseeding of pastures, adequate numbers of animal species, herd distribution,

watering places, grazing periods, etc.
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e. PastureDevelopmentSystems. r.arry out studies for identifying

techniques capable of making the methods of pasture development more

efficient through the planting of the entire area, pIanting in conjunction

with other agricultural crops and strip planting.

f. Feed Supp1ements During Periods of Scarcity. Deve10p studies of the

most efficient and economical sy3tems of supplementing with quantity the feed

for the herds during periods of pasture scarcity. This could be done through

studies of pasture conservation in the field (standing hay), hay, siIage and

wherever possible the use of irrigated forage crops.

g. Technology of Seed Production. Conduct work that will Iead to the

development of knowledge for the production of forage seeds through study of

cuItivation methods; including deficient irrigation; determining harvest time

for the different species as vell as the fertility periods under different

conditions; and the processing and storage.

h. Fencing. For the rational use of pastures it is necessary to subdivide

them into parcels vhich requires the use of a great number of posts. Since

this material is scarce because of its constant use as fences and indiscriminate

use, namely in the production of charcoal, it becomes necessary to conduct

studies for the production of posts with native species or introducing other

species for the formation of live fences.

i. Quantitative and Qualitative Pasture EvaIuation. For a better knowledge

of the forage potential of species, studies viII be made that quantify the

production of dry material and its nutritive value. Studies of the carrying of

the caatinga in improved pastures and the grazing of the pastures merit specia1

attention.
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j. Herd Mineral Supplements. Identification of the mineral shortages

encountered in the herds of the semi-arid zone under various conditions;

evaluation of their importance in the productive process and carrying out

studies for determining the adequate mixtures for suppIementing the rations

o( tbe animaIs.

1. Herd Management. Carry out work for the eIimination of inadequate

management practices commonly used through studies for the eatablishment of

breeding stations, herd fertility. weaning periods and castration and other

management practices.

m. Toxic Plants. Make studies to determine the significance of toxic

plants in pastures, as well as indicating and mapping species, ill effects

on tbe herds and ways of providing controlo

n. Improved Animal Breeding. Develop studies to identify races or degrees

of cross breeding suitable to the conditions of the tropical semi-arid region

through the selection of native breeds, introduction of new ones and obtaining

eross breeds.

o. Reproductive Diseases. To identify and d~termine the leveI of infIuence

of tbe diseases of the reproduetive organs of the animaIs and to establish

their controlo

p. Parasites. To carry out studies to estabIish systems of adequa te

control of the various ecologic conditions tbrough the identification of

species and time of occurrence of infections.

q. Production Systems. Carry out studies for the identification of the

more efficient animal production systems in the different ecological conditions

of the semi-arid region.
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5. Functional Structures

The Center will have a well balanced structure 50 as to be a dynamic,

well organized, flexib1e and efficient institution that will permit a rational

and integrated utilízation of the human, físical, and financial resources in

order to obtain rapid and precise results. The organization chart of the

Center is presented as Figure 1.

The work of the Center will be basically the carrying out of research

programs that will be executed by the Technical Branch after approval by the

Executive Branch. The means for carrying out the program will be provided

by the Administrative Branch.

The Center wil1 maintain contact with other institutions such as: State

organizations, universities, extension agencies. and other national and

international research centers for the establishment of satellite programs

and to give the researchers a clearer picture of other activities

acquainting them with the more recent progress in science and technology.

The satel1ite programs wil1 be carried out by State research stations or

others, in sub regions since the results of research by CTSA cannot always

be extrapolated in their entirety to other areas. The location of these

activities will be determined in a second stage when the needs are determined

and technicians are available.

lmas.
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