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INTRODUCTION

A Committee composed of national and international
professors rural specialists and producers participated in  the
valuation of the "Centvo de Fesquisa Agropecuaria do Trdpico
Semi-Arido”. The Committee had enough material, as technical
documents, presentations of the internal and external situation
of CFATSA, wvisits to experimental stations and contact with
rescarch  scientists. The Committee expresses its gratitude to
CFATEA for providing all the facilities which made it possible to

achisve the objectives of this work.

This vreport i1s divided in three parts: 1) Analysis of the
present  situation of CFATSA related to the vesezvch needs; 23
Definiton of great challenges and the wission of UFATSA, and 3)
Froposal of dirvection and strategy actions according to the

challenaoes and to the objiectives.



1. THE FRESENT SITUATION

i.1. THE INFLUENCE OF THE FAST

CFATSA was established in a expanding economical phase when
inter-regional differences were a reference for the political
priorities of Brazil. Research studies were a priovity. Financial
support would never fail. The structure of CFPFATSA was dimportant .
The project of CPRATSA was cohevent with the involved (mobilized)
resources  (see the project for stablishment of CPATSA in  1974),
and would =satisfy all the necessities for the farming sustems of
the Brazilian semi-svid. Therse was a great research scientist
team specialized in many aresas  of  study (multidisciplinary

team) .

The dinitial conception of CPATSA was  open. The research
programs would be planned according to the survey of the existing
farming systems and to the limiting Ffactors. However, CFATSA was
not able to accomplish the initial disgnosis satisfactorily, and

the rvesevch programs were chavactevized by

- the freedom that each reseavch scientist had to decide what to
study {(sezavch). There was not the multidisciplinary team
study . The abundance of resowrces caused an uncevtaln
definition of priorvities. It was possible to do everything
withont competition, the research programs were cavried out
separetely, even when the idezs of farming sustem tried to

bring together all the efforts in a common project .



- the character of ‘'"descendant reseavch"” did not consider the

"veality" (diversity of the physical and social envivonments)
and the popular knowledge wias underestimated. The initizal
formation of the reseavch scientists (thematic) is one of the
reasons pointed out |

- the concentration of the research work in only one place, the
region of Fetvolina. The research scientists could better face
this reality in  an intuitive manner or due to their own

CONVENIENCE .

This closeness had a detvimental effect on the ecological

and social complexity of the TS5A. This is explained superficially

in the document FDU-0.

The above factors contributed fovr the insufficiency of the
research ayatem, degpite the great number of "products”

{documents, technology, methodology...).

This production helped CFATS4 to be recognized by ressavch
and extension institutions, by financial agencies and farmers, in
an unanimous way, #as an essential parvtnery, in both ivvigated and
rainfall condition vesesavoch studies. This vecognition is based on
the potentialities of CFATEA and on the pioneev vyole that it
plaged in many places. In fact, nowadays CFATSA seems to be the
Northeastern institution which holds a great numbey of
information for attending the needs of the agrarian systems of
Novrtheast region (examples are the agro-ecological zoning, links

with mavyors and state governors, experiencs on research-extension



integration, working together with the private enterprises, good
location of the institution).

This does not mean that these elements are enough for CFATSA
assuming the leadership in the developing process of the Semi-
Arid Tropics, in a regional view, but also, in its ecological and
social diversities (divevgesnce), in which the difference between
irrigated agriculture and dryland agriculture 1is the great
EXPYrEssion .

Unfortunately, these needs coincide with a national steep
financizl crisis whickh shows the unbalanced existing situation.
i.2. THE FINANCIAL CRISIS AKRD THE DEGRADATION DOF  THE WORKING

CONDITIONE.

The Financial crisis which affects CPATSA is strong. It wa
aggravated in the past ygears and caused some CONSEqUENCES:

#) decvease in the numbery of vesearch scientiste (even 1f other
reasons are pointed outl;

by aveat difficults in the covdination of the research;
The Jfixed cost absorbs almost all the financial resouwrces  of
CRATSA. It is necessard to define the priovities Jfor the
different projects.  The nonexistence of a s4ystem for
planning and efficiently evaluate made 1t difficult to
define the priovities propevly. It is NECESSATY to
concentrate efforts ( as a team) and reduce the number of

project pev each reseavch scientist .



c) a slowly situation, discontent and demoralization;
It is  evident that a decreasing in the financial and human

resources is a determinant factor with an extreme importance.

i.3. THE ANSWERS

Many reactions wevre observed from the segments of CFATSA,

which can be classified in the following way:

- a greater effort on the vesult diffusion:

The Technology Diffusion Sector became move efficient and
move  persistent . The communication was impvoved. This diffusion
hecams, also, in the participation of CFATSA  in thematic
development projects {see the Fadre Cicevo project about the
problems  of hydraulics), =able to increasse the value of the
products of CRATSA. The action is said essentizally as mavketing,
and, in fact, considers the diversions of the social and physical

means only superficially;

=~ the organization of answers acocovding to especific needs,
well identified. The best example ise the reseavch wovrk on “traga

do tomateivo” . The success depends on availability of technology

which can be adapted in shorteyr time;

~ organization of overzll research project, aggregating, in
a cohevent way, activities of a sector. The presentations of the
activities of the coordinations of livestock and of the
association of agriculture/forestry/livestock show the quality of
this type of answevs. But it needed 3 work for identifying, along

of the daily activities of the past years which depended on  the



capacity of the opening and of the overall view of the involved

research scientists.

These veactions became intevesting, as they show that CFATSA
can coovdinate efforts, obtain vesources and maintain a level of

gsatisfactory cvredibility for the civilian society.

However, it is necessary to observe that:

- a significant part of the research scientists does not
participate of these dynamics, since they are ‘closed’ in  their
projects  without great pevspectives, in one way due to the lack
of conditions and rvesowrces, and on the other way, by the absence

of outside contacts;

- the dynamics are ‘pevsonzal’ and the mobilization of the

research  scientists is difficult . Theve is a consense about the
necessity of accompaniment coovrdination and scientific
animation. BEut this work becomes difficult, due to the

‘unadequation’ of many profiles. It is necessary to support and

fortify these dunamics;

- the capacity of response depends on the stored knowledge
and on the adequation of this knowledge to the necessities and
demands . The success is linked to the quality of the past

yeseaych;

&



-~ the limited capacity For modifying the profiles of
adaptation of research scientists to the new conditions. It is
evident that the trainees, scholarship holders and the 4Young
research  scientists are considered as key-elements in the

consolidation of the dynamics previously descryibed.

These considevations can explain why most of the ryeactions
that define the tenor of the FOU-0 are ‘passives’ , requiring to
go  back to the antevior situations, wheve theve was plenty of
TESOUVCES . Thus, the regquests linked to the new structures seem
to be unvealist to the increase of the financial means, even
consindering the necessity of survival of the institution because

of a decrezse in its resouvces, or a long peviod of crisis.

Concluding, we  can sad that, because of the {financial
crisis, some segments of COFATSA will be improved, 1in A
significant way, the efficiency of the technological answers to
the demand . But these dynamics seem to be isolated, and desevve

to be fortified.

From the above, it was obsevved that it is necessary to:

- yeinforce the genevral planning Ffunction of CPATSA, to
improve itse performance;

- gonfort the activities of some sectors of CFATSA by
forming teams, significant in size (coming to a critical

level) .
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CHALLENGES AND MISSION OF CFATSA

THE CHALLENGES

I n this context, the strong demands of the civilian society

can say the anxieties) and of the Ffinancial and management

crisis, the challenge of CFATSA may be summarized as:

a)

D)

]
-

d)

f

g

h)

How will CFATSA show the impovtance of its vole to the society
and to the swupevior authorities which have the power to

decide?

How wold CFATSA better avticulate with the othevy components of

its ecosystem?

How will CFAaTSa  lead the cvop and animal reseavch for  the

ruval development of the TSAT

How will CFATSA conciliate satisfyinag the demands which
require answers in a short time, with prospective rveflexions

which requive long time work?T

How to inform the human vesouwrces of CRATSA about their yole

in the rvyural development process?

What to do for CFATSA valorizing its expervience?

How will CFPATSA elaborate its research projects for attending

the demands for the different ecosystems of the TS8AT

How will CFATSA cross the obtained technical knowledges,
according to the diversities of the nesds  and social

expectatives in the TEAT



These challenges will bring out a proposal of modification
of the definition of the mission, the objectives, the directions

and strategies of action of the FIU-0O, in ovdery to consider in  a

MOVe eXPressive way:

- the regional carvactevistic of CFATSA;
- the necessity for integrating to its activities the vole
of coovdination of the SIBRATER;

- the wrgency for attending the civilian society demands.
2.2, THE HMISSION

Genevate and adapt knowledges and technologies in crop and
animal sciences, wsing them to develop the rural area of the TS4,

in its ecological and social diversity.
2.3, ORBRJECTIVES

a) Support  the dynamic of the gvowth of the ivvigated arveas,
thyough:
= Integration with the national and international markets;
- Elaboration of Ffarming systems more efficient  in harmony

with the envivonment;

hy Fortify the production astyruture in the dray  zone, by
elaborating adequate cropping systems integrating livestock,

Forestyy and agriculture without damaging the snvivonment;



¢) Look for the colaboration and integration of all the Research
Centers, in 2 regional project for the TSA, which would be able
to answer the diversity of situations, by a planning which

includes the:

i

identification of the potentialities, limitations and
demands;

- "priorvization” of the research lines;

mobilization of human and financial resources;

valuation of the results and impacts.

d’) FPromote and stimulate the transference of knowledges,
technological information and SEVVICES, and research
PYOCESSES, by the actions of systematic diffusion in the

reEglLon .

2.4. DIRECTIONE

)

i

Yy Valovrize the hole of CFATSA to the civilian society;

b)Y Ovganize the vesearch in function of the ecological and social

diversities of the TE&a;

¢} Frivilege the technologies and knowledges which allow the
hbest use of the available resources (natural, aocial and
economical)l specially the livestock integrated with the

agriculture and fovestry;

d) Incorpovate the principle of stabilitwu, sustentability and
equity to the genevated technologies and knowledges to the

agricultural ecosystems of the semi-avid;

i@
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b

The methodological emphasis of the research will have to be
interdisciplinary and participative, involving the favrmer,

his Family, the vrural community and the extension sevrvice;

Farticipate in the programs of vegional development and of

national use of the natural resouvces and envivonment;

Amplify the activities of information, diffusion and
transfevrence of technology and fortify the relationship with
the national and international scientific and technological

communities;

OFffer slements to the formulation of the regional policies,
giving emphasis to.
~ the rural credit;

=~ the commeveialization of the production

STRATEGIES

Act in the geografical area of the sgemi-arid, with =&
compatible number of human, financial and technical YESOUYCES

with capzacity of mobilization;

Maximize the integrvration with rural extension sevvice and

other institutions, developing projects of researoch and

B

development , specially in arvreas ov communities, where these

actions are alveady present;

i1
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k)

Utilize, in a total and rational way, with close articulation
and intevaction, specially in regional level, the c¢crop and
animal science rvesearch struture (SCFA)Y, the universities and
correlated institutions, governmental or not, in & way to
answer adequately the research demands in the different spaces

and sectors of the TS84;

Utilize the theme of research and development, with alobal and
interdisciplinary vision, considering the farmey as  the
active agent in the planning, conduction and evaluation

process of the actions rvefervring to the theme;

Emphasize the farmer ' s level resesvch in an integrated process

to the analytic reseavch, conducted in Expevimental Station;

Reduce the dependence of Ffinancial vesouvrce budaet, by the
diversification and a more efficient external grant pYogyam,
from national and international financial agencies, public and

private, and from the increment in its own incoms;

Ilevelop programs  to develop the human rvesouwrces in all the
levels, short and long term (duvation), inside and outside the
countyry, trvyina, at the same time, to decrease the level of

difference between the biclogical and social aveas;

Develop an intensive pvrogram for forming the human resources,
utilizing, mainly, the cultural exchange with countriss and

vegions with physical, social and economical characteristics

similar to the TS4;



i)

32

1)

m)

n’

Establish agreements with volunteer international agencies, to

form persons in service;

lNecentralize the financial resource management, giving to the
project coovdinators the responsability to orvganize the
EXPENSES, according to the needs of the project approved for

cach season;

Frovide high priorvity for the allocation of financial
recsources to the Technical and locumentation Sector, assuwying
systematic information which guavrantees a dynamic veseavrch

PYogyam;

Amplify the actions of information, diffusion and transference

of technology, by forming a specialezed department in CFATSA;

Realize programs of formation or capacitation of farmevs, by
trainings, courses, wvisits, field days and othey methods,
which would make the farmers able to identify the cause of
their pyroblems, take theiv own decision, decide theivy own
services, stablish approprviate technologies and use rationally

the available resources.

13



3. PROFOSALS

The Commitee made some comments on:

3.1, THE INTERNAL ORGANIZATION

3.4.4. The proposal for the intevrnal organization reflects the

ojectives and strategies of action. Basicaly the technical
and scientific ovganization of CFATSA includes two big
segment s

- irvigated agriculture;

-~ dryland agriculture (activities).

The main points of reseavch which weve identified ave.
= For drvigated agriculturve:

a}) the technologies and covopping sqdstems (management of means

and YESOUWrCes);

b)Y the problems linked to the quality of the product and to the

market .

= Ffor dryland agriculture:
al the relationship among livestock, =zagricultuvre and Fforestyy;
by the water resources Chuman and  animal consumption, and

irvigation).

i4
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For each one of these segments, the Committes suggests
the formation of a technical coordination, under the
supervision of a sub-divector of CFATSA who would be
responsible for the technical subjects. The coordinations
would gather in research scientist teams in a global,
multidisciplinary and integrate progvam (aroup of

projectsy.

The sub-dirvector and coovdinations would be selected by
the vyesearch scientists and their mission would have a
cevtain duration (about three 4gears). The SETVICE
functions, including the lsboratorvies, would be managed by

the Supporvting Assistant Divector.

The Coorvdination of Irvrvigation would have to obtain funds
to develop vesearch from the private enterprises. The
existing Financial ryesouwrces would be used Ffor the
draland =agriculture veseavch. About 75% of the available
financial vresources (after deducing the expenses  with
maintainance of the building) will be =allocated for
reseavch  projects.  The research scientists must  submit
research projects to the Coordination for obtaining money

from this source.



Lpe ]

2.4.3. To assure the optimization of the vesources (financial and
human)  of the Cooperative Resevach  Frogram, it is
necessary 2 planning action program. The Commitee sugaests
the establishment of a Flanning and Allocation of Resouwrce
Committee which would be formed by the Divrectors of the
Coopevative System, which would be headed by CFATSA.

Concerning its mission, the Commitees would:

- APRTOVE multidisciplinary and multi-institutional
research PrOgrams. It is necessary to compatibilize
these  programs  with the activities of eackh Reseavch
Institution which is part of the Committes. & planning

£

proposal i1s presented in Appendix 1.

EMBRAFA  wi1ll khave to incvease the Jfinancial VYESOUYOES

giving 41@% beyond the budaet of each
“"Researoch  Center”  which  have to  be used only in
Expevyimental Stations as parvt of its  pavticipation in
the projects coovdinsted by CPATSA, described aboved. IF
the allocated yvesources wers not wused totally by the
Center, they have to be transfervved to CFATSA to be used

in its normal research program.

=~ Supervias and evaluate the development of these
PO v RIS | This Committee would have membevrs of other

institutions (Universities, etoc.).

id



3.1.4.

3.1.5
3.1.6.

To develop its function, and in the perspective of a close
relationship with different vyural development sectors of
Northeast, the Committee would have the support of the
FRegional Unit to the ATER and vural development. This unit
would be located in CPFATSA. This Sevvice Unit, by its
function described in the document of EMBRAFA "Flano de
Acio Estratégica da Secretaria de Assiténciz  Técnica e
Extensio Rural”, has to provide the elements about the
‘demand in reseavch’ , and the viability of the submitted
projects  to answer this demand, considering the existent

social and economical conditions in the TS5A.

The Committee Judges that the success of the LCFATSA
miession depends on the pevformance of these proposals

(Committes + HRegional Unit for cuppovting the ATER +
Technical Coordinations) and  the quality o F the

velationships among them.

Independently of the proposals, the Committes  Judoes
necessary a reinforcement of the technical team of CFPATSA,

quantitatively and Ffrom the point of view of capacity.

From the proposal of closing down the ONFAI, the Committee
suguaests the tvransfevence of the attributions of the
technical team to CFATSA. The CHNFAI styucture would be

researvch unit of CFATSA.

-
i
i
Iy
W
i
o

An at

o
-

ached flow chart shows the proposed modifications .
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3.2. THE EXTERNAL ORGANIZATION

The emphrasis for the velationship of CFATSA, particularly,
and of Research Cooperative System, in genevral, with the
different rural development sectors, made the Committee to

veflect about the necessary articulations.

These intevactions have to come in two levels:
- at the reseavch planning level;

- at the research execution level.

For the planning, the vole of the Regional Supporting Unit

to ATER was already described.

For the execution of the research, the organization has to
take into account the extvems diversity of the physical
envivonment of the TS8A. This implicates in the civculation of
technical and scientific information among the diffevrent
components of the cooperative sdstem, being move associated to
the methodologies than to the final products, giving space to the
necessary adequations to the different ecosustems which form  the
TEA . Fov this, the agro-ecological zoning will be & fundamental

element .

All the informzation obtained in the adaptation to the
grosystems  would be centvalized in CFATSA, being a sum of the
refevence defined as technologies, analysed in their local of

elaboration.

i8



For a better adequation of the products and services, to
the demands, it seems  important that the research work
participates 1in projects of development, leaded, either by the

extension agencies and municipality ov other institutions.

The reseavch function of these pyojects includes:

- the identification of the potentialities and limitations
of the popular knowledge;

- the adaptation of the technologies fto the local
conditions;
the accompaniment of the actions of developmesnt in  the
pevspective of 3 global veflexion about the definition of
the components of an agricultural policy (oredit, market,

funding, training. ...

3.3, DRGANIZATIONAL AND OFERATIONAL STRUCTURE

CFATSA has given a great contvibution to the reseavch in the
semi—-ar-id TEgLon . It could be considered vresponsible for its

work , despite the following problems:

2a) The recsearch in  CFATSA 1s cavvied out in 24 (Ffour)
Expevimental Stations, which are not adequate More
Expevimental Stations are necessary for vealizing research  in
all ths semi-arid vegion. A& cooperation with othery rvesearch

institutions would help to solve this problems;

i9



b?

e

d)

e}

)

It is necessary a great number of Stations to cover the big
differences in vainfall amount and in soils of the ERrazilian
Northeast . These stations would need financial resources to

opevrate;

CFATSA 18 located in a central situation, as comparvred to the
other research institutions. It is a strategic position for

coovdinating research projects in the Brazilian Northeast;

The equipments in  the Experimental Stations are old and need
to be vyepaived. This veflects a limited budget for the
opevation of the Stations, which has a negative effect on  the
impact of the quality of the research developed by CFATSA  and

dizgust the vessarch scientists;

The Libvrary has a good quality, with space for expansion.
Howesvey , new publications have not been acaguived, due to  a
shortage of Ffinancial resources . Translation of important

documents  for the Fortuguese languags would increase the use

of the Library by the reseavrch scientists;

1

The Technoleogical Diffusin Sector nesds new eguipaments also.
The production of scientific papers would be improved by the

use of computers, using appropriate ftext editors for this

means .



3.4. HUMAN RESQURCES

The human resources, in terms of number and training of

scientists, are in Table I.

In general, the reduction of the financial resources seems
to have affected, in some way, the training and the motivation of
the employees of CPATSA. The emplovyees seem to be accomodated.
There is a lack of financial vesources to bring in  foreign
consultants =and to <send out CPATSA staff Ffor conferences,

workshops, which is affecting the motivation.

The salary level is low, which resulte in disinterest of the
research  scientists in developing vesearch, and, in some Cases,
1.t is necessary that research scientists look for othey SOUVCES

of money to maintain their families.

As  a special incentive, it is vecommended that the Sub-
Director and Adiunct  Divectors of Irvigated and Iryland
Adaricultures be  chosen by the reseavch scientists in each  three
year peviod. These positions would be replaced at the end of each

peviod.

It is recommended , yet, that the research scientists have
the contvrol of the financial vesources =allocated thryough new

proposal .

There 1is a valuation system in which the impacts are not

known .

21



Table 1. Statf of the Northeastern Research Units
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The numbery of reseavch scientiste is coming to a critical
level that the additional losses will bring the numbey below the
"critical mass” necessard to realize the reseavch propervly with

the approval of CFATSA.

The numbey of emplodees that supports the research work is
adeqguate; howsver, the number of persons in the administrative

sevvice seems Lo be excessive.

As EMEBRAFA evaluates and controls the total number of human
VYESOUTCES in the Northeast, it has to considey the transference

of an appyvopriate numbery of reseavrch scientists, with an adeguate

hudaet , for LCFATSA having conditions to support the  i1rvigation
PYOgyam. The closing down of DINFAI seems to be an oportunity to
transfery  veseaych scientists to CPRATSAS. This has to come  with

adequate Financial vresource.

2.5, FINANCTIAL RESOURCES

The Ffinancial veasources  for funding the veseavch and

research scientists arvre not sufficient .

The limited Financial rvesources avre allocated in a way that
the researvch scientists do not know what is available to thedir

projects.

The Committee vecommends that each rvesearch scientist be

responsible for a budget to manage.



This process would be used for the projects funded by  the
ageneral budget (EMERAFA) and for the projects funded by the
incentive funding or by contacts with intevnational agencies

and/or institutions.

As 1t was said earlierv, EMERAFA would establish a fund of
10% (ten pevcent) from each budget of the Novrtheast Institutions
to be used as incentive for the development of inteyr—

institutional coopevation.

4. SYNTHESIS AND CONCLUSION

"~
-

The Committes judged that e action of CPATSA in 1ts Fifteen

1

years of existence, acording o the qualified results, which
clavified the technological way of the semi-avid, obsevrved

significant faults azsociated to:

- deficiencyd of planning;

- deficiency of managesment of the veseavoch in geneval;

i

— uwnadequacy of the vrvole of the vesearch scientists in  the
society (lack of political and social knowledge);

- insufficient sensibility to the veal problems of the TSA
(lack of method for realizing the diagnosis seems to  be

impovtant ).

The iack of financial resources in the last 4years strongly

affected the productive capacity of CFATSA.

c4




[lespite "restrictive diagnosis"” done, in geneval, to most of
the research institutions, the Committee points out the great
demand of the civilian society in relation to the action of

CHRATSA .

In the perspective of the regional inequalities in  EBrazil,
CHFATSA 1t a basic institution for the T84, becauss it plays a

fundamental role in the Northeast .

The recommendations of the Committee tried to conciliate the
answey to the demands, aiming to eliminate the main difficulties

pointed out .

Tt is  wvalid to say that a better research  planning and
management is necessary, Howesver, CFATSA will not accomplish its

mission without a substantizl increase in its finantial means.
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AFFENDIX {

ELANNING ERQEQSAL

According  to the suggested flow-chart it will be formed a
Committee composed by the Head Divector of the other EMERAFA
Reseavrch Units in the Northeast . This team will meet once a yeav .
Fach member of the team (Head Divector of Institution) will have
to present @& list of the research priovities for his unit,
accovding to  the vesearch scientists in connection with  the
farmer & nesds  and technical advising of the rural extension
seyvice. The Head Divectors will approve the priovities of  ezach
research unit . The team will also approve the vessavoch priovities
for CFATEA. The priovities of CFATSA will be sent to all CFATSA
reseaych scientists. It will have a call for submitting vesearch
project  proposals. The reseavch scientists of CPATSA will form
teams, which will include veseavchers from other  institutions,
which will submit the proposal for future vreseavrch. The advisory
team will decide which projects to approve, according to  the
demand of the farmevrs. If theve is similavity in the submitted
projects, the advisers will consolidate those projects. The final
proposal  will be analuysed by = number of selected reseavrch
scientists.  External financial resouwrces have to be obtainsd to
complement the exceeding financial costs of the projects. The

irrigation projects will have to be funded by outside souvces.



The final selection will be done by the majority of the
advigsory team, with the sub-divector of CFATSA keeping the power
to disapprove. The advisory team can disagree of a decision,

having the avyes of 374 of the components.
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AFFENDIX 3

Specific technical suggestions for CFATSA achieving its

strategies through research and development .

i Goal: Expand the animal production.
Method: Apply the existing vesearch reults, together with the

new research in the follwing areas:
a) Watevy supply;
by Fovagse supply;
c) Breeding and disease control;
d’) Reseavch on post-harvest and marvketing.

c. DGoal Apcly the existing reseavch results =zand develop new

methods in the follwing aveas:

a3 Building of separate cisterns/ponds Ffor human
consumption and animal consumption | without the
sk o wak sy loss by infiltvration and/or
evaporation. The  farmeve will uszse the existing
water veservrvoivs in the farm  for supplementary

irvigation during and immediately

’
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SEHSON;
b: Improve the ugse efficiencyd of big resevvoirs by
compartimentalizing. This efficiency is close to zevo

in most of the rvreservoivs;

{5

The technology of propelling powsery pump can be uwused to
improve the watey pumping efficiency with low pressuve

in big and small i1vrigation avess. These pumps can be
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d)

€

3

Ia]
e

Fr

ten times more efficient than the centrifugal and low
PrESSUre pPUmMpSsS;

Ievelop electrical cultivators which can be used in
amall farms by the use of solar energy, wind powsr or
recharge station. These are one kind of low energy
comsumption cultivation which CARN use the
agricultuwral implemente already developed by CFRATSA;
levelop vesearch on post-harvest and marketing to
demonstvate how the marketing sustem developed in the
irrigated areas of the 3o Francisco River Valley
would be uwuse by coopevatives of small farmers;
Utilize the techknology developsd by the conventional
irvigation arvez for the small farmevs;

Expand the works on water catchment "in o situ”in
diryland agriculture arveas. Try to simulate bigger
water catchment area in computers and then test  them

in the field;

Expand the works with supplementary irvigation of
vainfted cvyops uwusing the Ccompartment” YESETVOLY
met hod .

ovide financizal mezans for the small farmevrs.

Work with the Banks for expanding the loans where the
farmers can pay with the crop products equivalent in
mones . The farmev can understand this form of  loan

payment .
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4. Goal: Reduce the migration of rural zone population duving the

drought periods by increasing the water supply for human

consumption.

Method:

a)l

bl

]
S

Use new treatment of low reverse pressure with
osmotic membrane called nanofiltration to wutilize
in ponds;

Use nanofiltration to treat water for human

consumption;
Seavch improved methods  for  cistern and  pond
construction using cover of cement capsules coated

with isopropylens plastic and/or clay.

ncvrease the financial resowrces of CHRATS

Froduce and sell technologies in the following aveas:

az

b)

ol

d)

)

Floating propelling powsr pumps  which can  be
attached to tractor;

Eletvical cultivator poweved by solar  enevgd  and
ACCESS0V 1S ;

Small  pumps poweved by solar enevgy for domestic
LEE ;

Nanofiltration system for ponds and superficial
water treatment;

Contvol of evaporation and infilitvation;

Seed production.
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6. Goal: Expand the use of big irvvigation systems.

Method:

/mics

Search and demonstrate new lines of polyethylene
high density with mortar or granite cover.
material can be used in big ivvigation channel or
cCovering secundary  channels. It will make

economically feasible.

with
This
for

them



