
COMMUNICATION =O TECHNOLOGY TRANSFER IN AGRICULR
(CTTA)

Integrated Action Plan

AID/S&T Project 936-5826

- U.S. Agency for International Development (USAID)
- Academy for Educational Development (AED)- National Institute for Agricultural Research and
Development (INIPA)

Prepared by:

Josd Ignacio Cruz, Implementation Advisor, AED

Martha Cruz de Yanes, Evaluation Advisor, ACT

Lima, Peru; May 1987



PROJ NUMBER 5)-L
Sub Proj no;

2

3

DOG ID:ih 9
BIB TYPE CODE. 4 --

AID GEO TYPE CODE: 5>7
BIBLEVEL -DOC UNIT: (y)

gen doc- -

INST - DOC UNIT" C)

ROLE Oc +uK/ (.

3 0oX I 60' 0

Title serial',

Lang text:

Coll notes:

Report no:

Major subject: N\'-P-.C- ,-/

Ancillary data:

Evaluation Period* .-* -,-

AID Cont No.- authorship

evaluated

Subject category

Primary subj

Abstract/Index '

Sp. Proc instructions -

Additional -

b614 Pub code

b660 ISBN

b650 Lang of summaries

b710 Meeting

b240 English title



TABLE OF CONTENTS

I. Location

II. Time period of the plan

III. Institutions involved

IV. Background

V. Project authorization

VI. Aczivity Plan

VI.A. Research
VI.A.1 Identified technologies
VI.A.2 Researching the (potential) UserVI.A.3 Agricultural infra-structure and policy
VI.A.4 Communication infra-structure
VI.B. Strategy and development of the plan
VI.B.1 Testing the concept
VI.C. Methods and materials
VI.D. Production of the materials
VI.E. Information diffusion
VI.F. Monitoring and feedback
VI.G. Formative evaluation
VI.H. Inter-institutional coordination
VI.I. Training of personnel
VI.J. Administration and management
VI.K. Institutionalization

VII. Technical assistance

VIII. Activity calendar

IX. Circumstances that could affect the development
of the plan

- APPENDIX - Marcara Agricultural Calendar

2



COMMUNICATION FOR TECHNOLOGy TRANSFER IN AGRICULT

INTEGRATED ACTION PLAN

I. Location

This plan refers to CTTA Project activities in Perd. The siteselected for development and testing of the communicationstrategy to be used in the rest of the country through INIPA isthe area that corresponds to CIPA V. INIPA's sphere of influencecovers the region of Ancash. The agency of Carhuaz was selectedfrom within this region (in the Callejon de Huaylas).

CIPA V has offices located in the center of the city of Huarazand its sphere of influence includes thirteen implementedextension agencies, which are, in turn, subdivided into sixty-eight sectors. This does not include the Experimental Stationbecause it was invaded by the peasants in 1982. This occurredbecause most of the research was done in lands taken from thesepeasants. However, there is a sub-station in Tingua where someprograms in cultivation and breeding have been developed. Theresearch program has initiated an investigation into traditionaltechnologies and has already obtained some results. The actionof generating technologies is as much a part of office work as itis field work and both are integrated with agriculturaltechnology transfer through agricultural extension andpropaganda. The actions pointed out earlier are supported byagencies such as the Office of Agro-Economy and Rural
Commercialization.

1.1 General Description of the Ancash District

Generalizations:

The District of Ancash is located in the central region of Peru,between 8 CO' 20" and 10 45' 10" latitude South and between 7644'12" and 77 38'13" longitude West of the Greenwich Meridian.The District of La Libertad is on its northern border, Huanuco ison its eastern side and the Pacific Ocean is on its west.

The terrain of Ancash is uneven and hilly owing to the presenceof the Cordilleras Negra y Blanca (White and Black MountainRange). These run parallel to each other and form the Callejonde Huaylas which divides the district into two geographicallywell-defined areas, the coastlands and the mountain ranges.
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The Andean Mountain Range is rough territory consisting of achain of mountains with snow-covered peaks that reach the highestaltitudes in Peru. Deep valleys, such as the Marahon areinterspersed among these mountains as are shallower ones such asthe Callej6n de Huaylas and the Callej6n de Conchucos. The first

is a typical Andean valley that is responsible for the highs andlows of the Rio Santa flow, ranging from 2,180 qsnm. up to 3,700.

1.2 Description of the Callejon de Huaylas

Generalizations:

The Callej6n de Huaylas, located about 400 km. from Lima,belongs to the Ancash district and extends to 6,422 km2 . Thisarea has the Cdtac district to its South and the Huaylas districtto its North. It is bordered by the Cordillera Blanca on theEast and the Cordillera Negra on the West.

Politically, it includes the provinces of Huaraz, Carhuaz, Yungay
and Huaylas.

The Rio Santa constitutes the principal hydrographic element andruns from South to North. This river begins at 4,100 msnm and hasa longitude of 331 km; its annual median flow is 0.890 m3 , withthe heaviest flow occurring during the months of December and
April.

AQriculture:

According to the data from the Agricultural Census in 1972, inthe Callej6n de Huaylas, 29,778 agricultural units exist in anarea of 152,231 Has. The land is distributed in the following
manner:

Cultivated land 22%

Irrigated land 12%

Dry land 10%

Natural pastures 53%

Mountains and forests 1%

Other Areas 24%

100%

The crop distribution varies in each ecological step, but the
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basic unit of cultivation consists fundamentally of maize, sweetor grain corn (choclo or grano), barley, wheat and potato.

The surface area and production of the potato, corn, grain, sweetcorn, wheat and barley was distributed in the following manner in
1982:

CROP REA(Ha) Y (Kg) PRODUCTION (TM)

Potato 7,700 3,700 28,490Grain Corn 1,700 1,900 3,230Sweet Corn 1,400 19,800 (+) 27,720 (++)Wheat 5,350 900 4,814Barley 2,100 1,230 2,583

(+) expressed in units
(++) expressed in miles of units

At the level of the provinces of Callej6n de Huaylas, production,in terms of percentages, was distributed as following:

Grain SweetProvince Potato Corn 9= Wheat Barley

Recuay 9 - - 23 30

Huaraz 16 5 41 11 8

Carhuaz 50 23 43 24 16

Yungay 14 13 52 5 13

Huaylas 11 59 1 37 33

TOTAL 100 100 100 100 100

The main production of potato is located in Carhuaz, seed cornand wheat in Huaylas, and sweet corn in both Huaylas and Yungay,
and barley in Recuay and Huaylas.

Livestock in the Callej6n de Huaylas consists of sheep, guineapigs, cows, pigs, rabbits and (capri.nos ??). On both shores ofthe Rio Santa, cattle raising has been developed with theobjective of producing meat and milk. At higher altitudes, sheep
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and caprinos are dominant; the guinea pig is a native animal ofthis entire region.

1.3 Description of the Carhuaz Agency in the Marcara Sector
It was not possible to find specific data about this agency andsector among the sources of information we consulted, becausemost studies are conducted on the Callej6n de Huaylas in general.The socio-economic, climatic, etc. characteristics are similar tothose of other provinces in the Callej6n, according to writtenobservations. This information can be used in examining the
agency.

The region covered by the extension agency of Carhuaz is thelargest potato producer in the Callej6n and the second largestcorn producer (both grain and sweet). An approximate total of2,000 Has. is reserved for the potato crop (1600 in irrigatedland and 400 in dry land) and 4,800 Has. of irrigated land isused to grow corn. Approximately 2,260 farmers grow potatoes and5,500 farmers cultivate corn. 1,500 Has. of dry land i3 used forwheat, which is grown by 1,500 farmers.

The Carhuaz Agency is divided into six sectors, each beingassigned to an agricultural specialist: Yungay, Mancos, Amashca,MarcarA, and Carhuaz. The Agency covers the province of Carhuaz(population of 71,700) and part of Yungay.

The town of Carhuaz is located 32 km. from the district capital(Huaraz) and 8 km. from MarcarA. The road between Carhuaz andHuaraz is a paved one. Marcard is where the Agency headquartershas been established and where the Project will work.

II. Time-span of the Present Plan

The present plan will be in effect in the time between June, 1987and June, 198 . This period corresponds with the first andsecond approximations. Afterwards, a new plan to cover theextension activities of all the CIPAs in the country will be
created.

III. The people in charge of the plan

This plan is presented by the long-term project advisor of AED,Mr. Josd Ignacio Mata and the evaluator, Sra. Marta Cruz.
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IV. Background

Representatives from the CTTA Project visited Peru during themonths of January and October of 1985, as a result of telephoneconversations between the AID/Science and Technology Office andUSAID/Peru. These conversations led to an interest on the partof the local USAID Mission and the Peruvian government agency ofINIPA in the CTTA Project.

AED prepared a proposal in November, 1985 for consideration byUSAID/Peru that included the tentative separation (desglose??) ofthe USAID/Peru and AID/Washington pronouncements. One monthlater, a new group from AED traveled to Peru to choose a pilotsite and, with help from INIPA personnel, chose Huancayo. Thisselection was later changed in December 1986 and CIPA V-Ancash
became the new pilot site.

In February, 1986 the AED team came to Peru to prepare theImplementation Plan and Letter of Understanding No. 41, which hadbeen written in May of the same year. The long-term Resident
Advisor arrived in November.

The objective of the CTTA Project, in working with INIPA, is tocreate a tested methodology that would be used in the technologytransfer programs. The actual extension system has variousbarriers to an optimistic outlook, one of them being limitedcoverage due to a lack of enough personnel to work with a greaternumber of farmers. Another problem is that the shortage ofcommunication mediums and poor education have an impact on theextent of adoption of the technology transfer on the part of the
farmers.

The methodology will be prepared and tested in action as itapplies to the CIPA V-Ancash and the programs it has alreadyestablished. It is hoped that in the development and testingstage, more adoption and application ratings of CIPA'stransferred technologies (on the part of the farmers) will be
obtained.

On the other hand, the CTTA Project will reinforce theinstitutional capability of CIPA-Ancash and those with whom theproject will work during its development. This will occur as aresult of the training of personnel and implementation of theOffices of Technical Communication at the central level as well
as at the regional.

V. Authorization of the Project and Participating Institutions

The CTTA Project is a project of the Office of Science andTechnology of the Agency for International Development of the
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United States (USAID). The Project number is AID/ST Project 936-
5826.

The CTTA Project is authorized by Contract No. DPE 5826-00-5054-00 between the Agency for International Development of the UnitedStates (USAID) and the Academy for Educational Development (AED).The National Institute for Agricultural Research and Advancement(INIPA), an agency of the government of Peru, and the localMission of USAID signed Letter of Understanding No. 41 with theframework of AID Project No. 527-0192, Project of AgriculturalResearch, Extension and Education in May 1986. The Activity Planof the Project and the Implementation Plan were prepared by ateam from AED and from INIPA, with the technical assistance of
AID, in March 1986.
Participating Institutions

The Project will be implemented through the Office of TechnicalCommunication (OCT) of INIPA, where the national headquarters ofthe Project will be located. The pilot site activities will beincluded in the activities of the OCT of CIPA V, which isdirectly responsible for their execution.

The Project's training program will include representatives fromother CIPAs, as well as other development institutions in theregion such as the Development Corporation, the Regional Officeof the Ministry of Agriculture and the National University ofSantiago Antunez de Mayolo (UNASAM) of Huaraz.

As part of its sources of technical information and validation,the Project will coordinate communication channels with theInternational Center of the Potato (CIP).

Coordination mechanisms will be established with the AgriculturalResearch, Extension and Education Project (IEE) and its variousprograms with the goal of integrating mutual technclogy transfer
objectives with CTF2A strategies.

On the International Level

In addition to the Academy for Educational Development, CornellUniversity and Applied Communication Technology (ACT) will alsobe working on the project. They will be subcontracting agenciesand will be in charge of the summative evaluation.

VI. Activity Plan

VI.A. Investigation
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VI.A.1. Actual Behavior and the Technology Offered

CIPA V- Ancash is not included with the Experimental Stationbecause its research is basically carried out in the fields ofcertain farmers who agree to it. The farmer lends his land anduses his labor, and CIPA provides the seeds, tools andtechnological assistance. At the end, the crops produced aresplit according to pre-set percentages between CIPA and thefarmer. This system has the advantage that the technology isresearched and tested in the farmers' fields -- the technologiesthat come from this procedure have already been tested and their
results are known.

Nevertheless, we have to take into account that the results wereachieved with technical assistance and the necessary tools fromthe researchers, and may not have been possible for the farmersto achieve alone. This is not researching the actualcapabilities of the farmers' adoption and application of the
technologies.

In the same way, research into the adaptation of the technologiesto the capabilities of farmers who do not have access toagricultural tools does not exist.

Nevertheless, some basic behavior patterns, which have not beenaffected by tools or monetary contributions, have been identifiedand can noticeably increase crop production.

The agricultural technologies that have been proposed by theresearchers of CIPA do not indicate revolutionary changes in thefarmers' activities or behavior with respect to how they act now.
The aspects which have been researched are the preparation of thesoil, fertilization, and the control of pests and diseases. Theproposed methods require more work on the farmer's part inpreparing the soil, and require the acquisition of tools that thefarmer realizes are a necessity but cannot buy because of a lackof funds. Even if these tools are purchased, often they are notused in a correct and efficient manner. The most important cropsof the region, which are CIPA's focus, are corn, potato, and on asmaller scale, wheat.

In this chapter, it is important to point out how thetechnologies are selected. The first step was to meet with thehead of the Technical Unit and the crop specialists to decidewhich would be the prioritized crops. Corn, potato and wheatwere chosen because they were planted over the greatest landarea. Later on, a second meeting took place with the specialistsof each of the selected crops.

In the second meeting, each specialist was indicating thetechnical aspects of those who, according to experience and zonal

9



characteristics, needed technological improvement. This gave usan idea of the technologies that were going to be transferred.

Finally, a meeting was held with each specialist for theseparation (desglose??) of the technologies and to visit farms.The results of these successive meetings have been systematizedand are presented in the following pages.

1.1 Potato

The aspects prioritized in the potato cultivation are:

o Preparation of the soil
o Density
o Seed
o Fertilization
o Control of pests and diseases

1.1.1. Preparation of the soil

Actual Problems and behavior

The farmers are accustomed to making only three crossings(cruzadas??) with the oxen in the soil, that is: first plowing,
crossing (?), and furrow (?).

Technical recommendation

The recommendation is to make 5 crossings: first plowing, threecrossings and one furrow; this is especially true in the fieldswhere there is corn. However, if there are clumps of sod(champal?), (for example, where there is alfalfa) it is necessary
to make at least ten crossings.

1.1.2 Densit,

Problems and actual behavior

The farmers do not know exactly how many square meters they havein cultivated land. They calculate it according to the amount ofseed that they use. The farmers know that each sack of seed,which they call "cargas", weighs between 70 - 72 kg. or 6 arrobas(measure of weight -- each arroba is 12 kg.) In the region, thefarmers normally plant between 12 -16 "cargas" per Ha., that is,864 kg. per Ha., using third (tercera?) seed.

Technical recommendation

Ancash has determined that the average amount of seed is 1200 kg.per Ha., but the recommended amount is 2,000 kg. or 30 "cargas"
per Ha.
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1.1.3 &"a

Problems and actual behavior

The problems with the seed are in relation to quality. Thefarmers do not take into account the characteristics that a seedof good quality should have.

Technical recommendation

A seed of good quality should have the following characteristics:

a. With respect to the size: the ideal is the size of achicken's egg, which is the "papa de tercera', (inorder that farmers use the papa de tercera, they have
to be told to use the papa de segunda).

b. With respect to shape: it should be typical of the
type of seed, if it is "Revolucion", it should be well-rounded, without any deformations; the "Mariva" type
should be flat.

c. With respect to color: the "Revolucion" should bewhite with red or reddish eyes, without red or streaksof red (machas??), which would mean it could have"Rizoctonia Sp." or another disease that would beaffecting it. "Mariva', should be a brilliant purple.

d. With respect to appearance: the potato seed should bewhole, with a firm shell. It should not be "pelona"
(immature potato) that has been harvested before it is
ready.

e. With respect to the buds: they should be numerous,
robust or thick, but if they are potatoes withoutshoots, they should be stored with diffused light. Thepotatoes with few sprouts or stunted, weak shootssimilar to thin strands of hair should be eliminated
because they could contain microplasm and/or a virus.

1.1.4 Fertilization

Problem and actual behavior

The farmers do not manage the sources of fertilization well, donot know the adequate quantities of fertilizer nor the propertime and proportions for their application.
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Technical recommendation

The ideal would be to recommend a fertilization formula according
to the results of the soil analysis.

In general terms, if there is no soil analysis, the technological
recommendation would be:

o A minimum formula of N-P-K of 100-90-60
o A maximum formula of N-P-K of 120-100-90

If we take the minimum formula of 100-90-60 into account and we
translate it into bags of fertilizer, the alternatives would be:

o 5 bags of Urea
o 4 bags of triple Superphosphate
o 2 bags of Potassium Chloride

o 6 bags of Ammonium Nitrate
o 9 bags of simple Superphosphate
o 2 bags of Potassium Chloride

For the maximum formula of 120-100-90, the alternatives are:

o 6 bags of Urea
o 5 bags of simple Superphosphate
o 3 bags of Potassium Chloride

o 8 bags of Ammonium Nitrate
o 10 bags of triple Superphosphate
o 3 bags of Potassium Chloride

1.1.5 Controlling Dests and diseases

Problems and actual behavior

The farmers do not know which are the best products to use incombatting pests. They also do not know when is the right timeto begin their application in order to achieve the mosteffectiveness and to economize on the amount of product used.

The farmers do not use adequate methods of applying the productand do not mix them well within the "bombs". It has also beenobserved that the products are not applied in a correct manner.

In the area, the most common problems are:

o Plagues:

Earthworms (cortadoras, Rakee or Wisoc)
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Epitrix (pulgilla, pulga saltoma, piqui,piqui)
Grubs, weevils of the Andes (white worms, papa

kuru or Shaclla)
Moth/grub/destructive larva (Inacco)

o Diseases:

Marchitez bacteriana or seudomonas (Tocto, Pokia)
Rancha (black rancha)

Technical Recommendation

The recommendation in reference to pesticides would be GUSATHIONand the proportion would be: 2 - 3 measures of Bayer or 3 - 4spoonfuls per pack of bombs; or one liter per cylinder of waterfor 1 ha. of land or 30 "cargas" of seed. But the followingwarning is necessary: the application should be to theneck/root(cuello) of the plant and to the wet plants; it should be donetwo days after irrigation and it should be done early in themorning. If it is applied to soon after the rain, theinsecticide will be lost; however, if it is applied two to threehours before the rain, that will give it enough time to penetrate
the plant.

Alternatives for the control of pests are: Furadan 4F, Ripcord,
Ambush or Belmark.

The most effective is Ripcord, although it is somewhat expensive;2 liters per ha. or one liter per cylinder or 3 spoonfuls perpack of bombs are used. Belmark can also be used and is similarto Ripcord in its manner of use and efficacy.

If we take into account that during a short season, there aremore pests and less diseases and the opposite is true during thelong season, applications would have to be increased during longseasons. This would not be achieved by prolonging insecticides,
but by adding fungicides.

The recommendations as far as the time of application would be:
For all pasts, at the time of emergency (that is, when all theplants have appeared in the furrow), the first application is
made.

The second application is made at the first "aporque" or "ureada"
after forty days.

The third application is twenty days after the first one or atthe second aporque ("to earth up -- aporcar?) and the fourtha plication is at the blooming. But the most important ones arethe first three while the last one is optional.
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After the first application, the Epitrix finishes off theearthworm and some adult "gorgojos". After the secondapplication, the "gorgojos" larvae and the moths/grubs will be
gone.

For the control of diseases:

o Marchitez bacteriana: more than a cure, it has to beprevented and the recommendation would be to use seed
produced on the slopes where there is no infestation.
But if it does appear, there will have to be a croprotation for a minimum of three years. Corn, cereal or"col" (cabbage, kale, sprouts) may be used as rotation.

o Rancha: in this case there are two possibilities, one
is preventative and the other is curative:

Preventative: Dithane M 45, 2 kg. per Ha or 1 kg. percylinder or 3 spoonfuls per pack of bombs of 15 liters. Itwould have to be applied one day before the first and second
aporques.

Curative: Ridomil MZ or Fitoraz PS, 2 - 3 kg. per Ha. or 1kg. per cylinder or 4 - 5 spoonfuls per 15 liter pack ofbombs. This must be applied when a black stain appears on
the leaves of the plants.
o Virus: to control the virus, the most efficient

alternative is natural selection and better storage in
diffused light.

In general, and this was confirmed by the research, the potatocrop is the one farmers know most about and manage best.Regarding the density of the sowing, the differences between the"cargas" of seed used and that recommended does not have anythingto do with the quantity of tubers to be planted. It is theinadequate size of these tubers that affects the weight (in"cargas") of the seed utilized for a determined plot of land.

The farmers are informed as to the best distances between plantsand between furrows and are encouraged to act accordingly. Also,cultural workings such as the aporque and weeding are known andused, but it is pest control and diseases which cause the mostproblems because of a lack of or inadequate use of agricultural
tools/supplies. Alternative technologies researched by CIPA aspossible substitutes for chemical products used to control pestsand diseases do not exist. This excludes the use of thecertified seed, which is not always attainable or within reach of
what the farmer can afford.

1.2 Cor2
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The prioritized aspects of the corn crop are the following:

o Soil analysis
o Sowing density
o Variety and quality of the seed
o Fertilization
o Pests and diseases

1.2.1 Soil Analysis
This technology is a priority in all crops for tV7.b use of
efficient formulas of fertilization.

Problem and Actual Behavior

Farmers do not know the characteristics of their soil, as isapparent from their arbitrary estimations regarding the type and
the quantity of fertilizer to use.

Technical recommendation

The soil analysis is necessary to plan fertilization. CIPA V has
the capability to respond to a high demand for soil analyses.

1.2.2 Sowing Density

Problem and Actual Behavior

The type of sowing most widely-used in this area is the "cola debuey" (siembra loca/crazy seed). This system implies less manuallabor for the farmers because only one person is needed to walkbehind the oxen to disperse seed. The seed is approximately 10-15 cm., that is "al ojo"; sometimes one and sometimes two seedsare used. The process is repeated as the oxen turn around and
begin another furrow.

Technical recommendation

The alternative technology proposed is the sowing in furrows.For a system of furrows, first, the furrows must be dug, then ahoe/spade is used to dig a hole. Three or four seeds are placedin the hole and it is covered up again. This assures an even
depth in the sowing process.

The advantages of this system are the following:

o control of the density to know the number of plants
there are per Ha.
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o uniformity in the depth of sowing and in the
germination

o better efficiency in the use of water
o better control of pests and diseases
o better ability to do the "aporque,,
o better ability to use fertilizers
o better ability to control weeds

These advantages are the disadvantages in the "cola de buey"
system.

The recommended density depends upon the variety/type:

Early variety (precoces???): Should use between 40 - 50 kg. ofseed per Ha. with a separation between furrows of 80 cm. andplants should have 50 cm. between them, with two plants at eachspot. Sowing three seeds per hole is necessary so that later on,with natural selection, there will be a total of 50,000 plants
per Ha.

Late variety: Should use 70 kg. of seed per Ha. with aseparation between furrows of 80 cm. and plants should have 60cm. between them, with three plants per hole. In this case, fourseeds are required at each hole in order to achieve a total of
62,000 plants per Ha.

Some considerations with respect to technology:

o Farmers that sow "cola de buey" do not fertilize anddo not consider corn a commercial crop. On the otherhand, fertilizers are not easily available to the
farmer.

o The majority of the crops cultivated "cola de buey" aregrown in only one season -- the rainy season, althoughthey are completed with irrigation. (riego??)

o With adequate management of sowing in furrows, 30% moreoutput is assured if it is complemented with a minimum
amount of technology such as using two bags of
fertilizer.

o The system of sowing in furrows allows for a moreefficient use of water management. The furrows shouldbe made with a minimum amount of incline to avoiderosion, but with enough of a slope so that water can
run.

In the "cola de buey" system, there are no furrows and in orderto irrigate, the land must be flooded, which causes the waste ofa great deal of water. This could make the seed rot and notgerminate. Since there is no uniformity with respect to the
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depth of the seed, the seed that is buried very deep will stay
there and will not emerge.

1.2.3 Weeding

Problem and Actual Behavior

Farmers allow weeds to compete with plants and make the firstaporque soon after forty days; this results in the weeds notallowing the plants to develop and accounts for a 50% reductionin output. The farmer does this to use the weeds as fodder for
animals.

Technical Recommendation

If the farmer sows in furrows and uses 3 - 4 seeds of goodquality, they will all germinate and can be "selected"(seleccionar?) later. Then there will be sufficient fodder forthe animals -- the plants that are pulled out. The first weeding
is recommended before twenty days, so that when twenty days havepassed, the cleared field can be fertilized without fertilizing
the weeds.

1.2.4 Variety and ouality of the Seed

Problem and Actual Behavior

The farmers in the area keep their seed from the harvest and thatis what they use. The negative aspect of this practice is thatthe purity of each variety/strain is not kept intact. The seeddegenerates, which results in a reduction of output. The farmer
is very unwilling to change his seed.

Technical Recommendation

It is suggested to give the farmer a similar variety/strain ofseed, but one that has 50% more output.

The recommended varieties/strains would be:

Early Varieties (precoces?):

Morocho 501 (yellow hard serrano)
Canchero 301
Choclero 101
PMS 635 (canchero)

Late Varieties:
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Blanco Urumbamba
PMC 561 (choclero)

The Experimental Station has seeds of these varieties in enough
quantity to provide all that is required.

o It is important to maintain the purity of the strain
because, for example, if the corn "Pacchu de Caraz"mixes and toughens, it looses its commercial value.

o The farmer, sowing the same corn, can increase
production by improving the crop management.

1.2.5 Fertilization
In this aspect, the season, the method of fertilization and the
sources or types of fertilizers all constitute a problem.

Problem and Actual Behavior

The majority of the farmers only use nitrogenized fertilizationand almost always mix Urea and Ammonium Nitrate. Since Urea is(nigroscopica??) when mixed with Ammounium Nitrate, it turns into
water.

Technical Recommendation

The recommendation is to fertilize with Nitrogen and TripleSuperphosphate of Calcium; the Potassium depends upon the soilanalysis, since most of the soil in the Callejon de Huaylas
region are rich in Potassium.

Problem and Actual Behavior
Most farmers only fertilize once at the aporque (?) of about 40-
50 days after sowing; this method causes the loss of fertilizers.

Technical Recommendation

The recommendation would be to first do the weeding and then thefirst fertilization 20 days after sowing. When the plant hassprouted is when the entire dosage of the Superphosphate, all ofthe Potassium and half of the Nitrogen should be applied. Thesecond fertilization - the other half of the Nitrogen -- should
be applied at the aporque.

Problem and Actual Behavior

Farmers fertilize by the fistful (por "pufiadas") but, since theyhave not seeded in furrows, there is no way to measure out the
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fertilizer.

Recommended Technology

The recommendation is that the first fertilization is done by"puyadas" (??)(jabbed in the ground), about I0 cm. from theplant, according to the slope or the direction in which the waterruns. This way the fertilizer is diluted before reaching theplant because if it were too close, the plant would burn. Thefertilizer should be a mixture of Urea, Superphosphate, and
Potassium.

In the second fertilization, the Nitrogen will be applied at thesame distance of 10 cm. from the plant but in fistfuls (golpes de
mano??).

Problem and Actual Behavior

Farmers are not knowledgeable as to the percentages of fertilizer
necessary for their crops of corn.

Technical Recommendation

Even though the formula should depend on the soil analysis, incase this is not done, the recommendation would be:

Early Varieties (precoces): N-P-K = 80-80-30Late Varieties : N-P-K = 120-60-30

1.2.6 Pests

Problem and Actual Behavior

The most serious problem is the white worm of the corn orHeliothis. The "choclero" farmers generally apply someinsecticide once, some do not even do that. A problem with theinsecticides is that many farmers use Parathion, Tamaron,Metasystox, which are all phosphorized systematically and have aresidual period of 15 days. There are residues that remain andare eaten later by humans. The accumulation of the residues in ahuman could be toxic.
The farmers also do not apply the products in an adequate manner
and with the correct dosage.

Technical Recommendation

The insecticides that are recommended are not toxic and do notpose any danger in case of human consumption. These insecticides
would be:

o SEVIN 85 PM (a powder that can be mixed with water) in
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a dosage of 1.5 kg. per Ha. or 60 g. per pack of 15liters, with the application directed towards the chin(barba??) of the choclo. The time to apply it is when10 - 15 % of the eggs (???) (postura o huevos -p. 14)appear. Generally, three applications have to be made
with 10 day intervals between each of them.

o AMBUSH, (liquid), is apparently the most expensive--one liter costs 1,600 Intis -- but it is used in lesser
quantities. The dosage is 50 cc. per Ha. or 10 cc perpack of 15 liters. It is enough to make twoapplications with ten days in between each one.

1.3 W

The prioritzed aspects of the wheat crop are:

Preparing the soil
Fertilization
Controlling pests and diseases

1.3.1 PreDaring the soil

Problem and Actual Behavior

The farmers only make one crossing (cruzada???) to prepare thesoil for wheat. This does not grind the soil as finely as itshould be and it causes less plant germination than should bepossible according to the amount of seed used.

Technical Recommendation

The farmers should make a minimum of two crossings so that the
soil is well-prepared.

1.3.2 Fertilization

Problem and Actual Behavior

The farmers are not inclined to fertilize wheat crops whichreduces the possibilities of achieving a better output.

Technical Recommendation

Fertilization should take place. The recommended formula is the
following:

Maximum formula: when the soil conditions are good, it would be
80-80-0 of N-P-K.
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Minimum formula: when the soil conditions are medium-poor topoor, such as on a hillside, the formula of N-P-K would be
40-40-0.

In case wheat is planted after potato, the formula would be
40-0-0 of N-P-K.

In the case of fertilization during sowing, the basic conditionis that the soil be moist; then the formula would be:
Prepare the soil
Volley (Volear (??) the Uruea and Phosphorus
Volley the seed
Use the plow

1.3.4 Control of Weeds and Pests

Problem and Actual Behavior

The wheat producers do not control weeds and do not know how to
combat pests that attack the wheat.

Technical Recommendation

There are two types of weeds and there is a method of controlling
each one.

o Weeds with wide leaves are generally controlled by:Hedonal 2.4-D. The preparation is: two liters per Ha.or 75 cc. per 15 liter pack of bombs or 5 spoonfuls perbomb. The ideal is to apply it when the plant's firstbud (nudo (???) appears or when it is between the
macollaje (??) and the encaflado, that is between 30-
45 days when the wheat has 4 - 5 small leaves.

o Weeds with narrow leaves, "cebradilla" or "avena loca"and some "gramineas" (??) are controlled with FINAVEN
or CYAVEN, 3 liters per Ha. 7 soup-spoonfuls per 15

liter bomb, plus the adherent. The adherent isespecially necessary during the rainy season.

Weeds are fumigated directly. The herbicides can be mixedtogether if there are weeds with wide and narrow leaves in thesame field. It should be taken into account that some herbicidesused for corn contain TRACINA which is fatal for the wheat.

o As far as pests, the problem is mainly the plant louse.
To control it, Metasystox must be used, 1 liter perHa., or the equivalent of 2% spoonfuls (??doesn't make
sense) per 15 liter bommb.
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Wheat cultivation requires the least amount of dedication fromfarmers and this is demonstrated by a low index in the use offertilizers, pesticides and cultural workings on the part of theproducers. Nevertheless, it appears that the plant louse is anincreasing problem in the region and perhaps the Project shouldmake a dedicated effort to research and diffuse information on
methods of controlling it.

VI.A.2. ANALYSIS OF THE TARGET AUDIENCE DEVELOPMENT RESEARCH

According to the results of the development research, farmers inthe region selected to initiate CTTA activities have thefollowing characteristics:

Land tenancy and size of the plots

Most of the farmers of the region are "comuneros", that is, theyare members of "comunidades campesinas" (farming communities) andas such, have certain rights and duties within theseorganizations.

The land they own has been inherited from their ancestors or hasbeen given up by the community so that it will be farmed. No onehas paid a great deal of money for these holdings -- in legalterms, they have the right of ownership of these lands, but notof property. (This doesn't make sense; Span. p. 17) Nevertheless,
the farmer considers it his own.

A smaller number of farmers are individual owners, that is theypossess their own land, acquired through the system of buy-and-sell either by their ancestors or themselves. In most cases,these lands are located within the property of a farming
community.

Both categories, that of communal and individual ownership, arenot exclusive. Although in terms of land tenancy, there is adifference between the farmers, in reality the difference doesnot exist. This is because both groups relate to the land in thesame manner, that is, as individual proprietors, with the samepractices, attitudes, behaviors and limitations in confronting
problems.

Most farmers in the region are small landowners of less than oneHa. of land, fragmented in disperse parcels, in which theypractice subsistence farming that puts a strong pressure on the
land.

Because of the small size of the farms, the majority of thesefarmers are not in debt to the Banco Agrario (Is there a special
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word in English for this?? Agricultural Bank? Agrarian Bank??)because they do not meet the bank's requirements. This meansthey do not dispose of enough resources to agree to theagricultural tools or aids that would allow them to improve theirlevel cf technology and as a result, their productivity.

Educational Level

The percentage of illiterates in the region is approximately 50%with close to 36% pertaining to the head of the family.Nevertheless, as far as the objectives of informationdissemination by graphic and written materials are concerned, theresearchers found that in 88% of the families, there is at least
one person who is able to read.

Main crops and related common problems

The main crops of the region are corn (85% of the farmers growcorn), potato (80% cultivate the potato) and wheat (77%). For99% of those who produce potatoes, 93% that produce corn, and 94%who grow wheat, the attack of pests and diseases are the problemsconsidered most important. These farmers believe this is thearea in which they would benefit most from expert assistance.Nevertheless, when the researchers increased the depth of theirstudy into the systems of production, they discovered a series ofbehavior which is incorrect and affects production. The farmersdo not consider this incorrect behavior a factor in limiting
their production.

Use of Agricultural Technology

o Crop Rotatioi:

Researchers found that in a majority of the cases (70%), thedecision about which crop to sow is taken by the head of the
family. Results of the research show that the farmer in thepilot site (an irrigated area), rotates his crops accordingto their vegetative cycles since the harvest seasons of some
coincide with the planting seasons of others.

o Selecting the seed:

63% of the farmers interviewed do not use a chosen and/or
certified seed. 51% of them do not use it because they donot have the money to buy it. The ones who do use this typeof seed do so because they know their output will be
greater. The majority use their own seed from previousharvests; those that do not, buy them in the markets frommerchants who do not guarantee their products as being free
from diseases. The selection of their own seed is not made
according to any technical criteria.
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o Preparing the soil and sowing:

The farmer in the region generally prepares the soil and thesowing on the same day and this preparation is not donecorrectly. Not enough soil is removed nor is it left to sitfor a long enough time so that natural pest control can act
upon it.

The seed for the potato is handled correctly in most casesas far as density is concerned (distance between furrows andamong plants). This is not true for corn in that the methodof sowing named "cola de buey" places the seed in rowsbehind the plowed land. When this is combined with thedeficient soil preparation, it results in an irregular
density of germination.

Most farmers use less seed than is recommended for theamount of land being cultivated. This fact, combined withthe problems mentioned above, reLults in negativerepercussions for the production level of the farms.

o Fertilization:

There is a relatively high number of farmers in the area(65%) who use some type of fertilizer, generally from anitrogenated source. This does indicate an effort on thefarmers' part given the low economic conditions of the area.The problem is that the best combination of fertilizers(Nitrogen, Phosphorus and Potassium) are not used -- neitherin recommended percentages nor in adequate quantities.

o Cultural workings:

In the potato cultivation, the farmers generally handle thecultural workings well (aporque, weeding, irrigation, etc.).This is not true for the production of corn and wheat, inwhich the weeding is not done effectively nor at the correcttime. The end result is that the weed growth competes withcrop development at the expense of the crops.

o Controlling pests and diseases:

55% of the potato producers, 87% of corn producers, and 96%of wheat farmers, do not use pesticides or any other type ofpest and disease control. The most obvious causes for thisbehavior are a lack of economic resources in order toacquire the tools or means to apply pest and diseasecontrol. In addition to this, there is a decreasing levelof confidence in the effectiveness of the products based onpersonal or second-hand experience. This lack ofeffectiveness is generally due to the fact that the rightproduct was not used for the particular problem, the
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necessary quantity was not applied, the recommended form andcorrect time to use it were not taken into consideration,
all of which account for diminished or completely negated
effectiveness.

Technical Assistance and Sources of Information

26% of the farmers surveyed do not ask advice from anyone abouttheir problems with crops. Of those who do request advice, 28%
ask the experts at CIPA, 29% ask relatives, 17% consult thevendors of agricultural equipment and 16% ask advice from friends
and neighbors.

77% claimed not to have received any kind of technical
assistance. Among those that did, 43% received it from CIPA, 27%from the (Banco Agrario????), 6% from the Minis y of Agriculture
and 24% from other development institutions XDA and specific
projects).

80% of the technical assistance received has been in the form ofvisits, depending upon the availability of an expert. Of thosewho said they did not receive technical assistance (77%), themajority (70%) revealed that it is because no expert comes totheir farms, and 15% said it was because they did not know where
to look for this type of assistance.

93% of those interviewed were convinced that if they did receiveexpert assistance, their crops would improve. There does notappear to be a credibility barrier against technical assistance,however, the problem lies with the large amount of farmers thatneed it. The coverage provided by the experts is low because ofthe limited availability of institutional resources.

When farmers were asked who they believed could offer them thebest advice on their agricultural problems, 90% stated that itwas the expert at CIPA who was the preferred source ofinformation. Only 24% of those interviewed receive credit fromthe (Banco Agrario??). Of those that do not use credit at thisbank, 51% do not ask for it because they are concerned about notbeing able to afford it. 24% cannot be given credit because theydo not meet the criteria necessary with respect to the size ofthe farms. 9% do not know the official channelr to go through,7% have difficulties resolving the official documents and 7% do
not have any interest in attempting to get credit.

Use of the Communication Mediums

85% of those surveyed listen to the radio. Out of these, 99%prefer Radio Ancash mainly for their news and music. The
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preferred listening hours are:

In the morning -- 93% listen to Radio Ancash as a first
choice (between 4 and 8 a.m.)In the afternoon -- 50% listen to it as a second choice
(between 4 and 7 p.m.)

Among the farmers' favorite programs, they emphasize the news(83% made this their first choice), musical shows (70% of thesecond choice), and "Amanecer Campesino" ("Good Morning, Farmer")(a program of CIPA) which has 50% of the third choice.

Those interviewed selected Andean folkloric music as theirfavorite (86%). The actual program of CIPA "Amanecer Campesino"(Good Morning, Farmer) is listened to by 70% of the peoplesurveyed. 72% suggested it be extended and that quechua be used
more often.

As far as preferences in graphic materials, 23% were said toprefer those with drawings and 15% preferred photographs asillustrations. 35% liked the graphics in both types ofillustrations while the rest said they did not like any type of
graphic material at all.

Mobility between locations

92% of farmers interviewed leave their communities at least onceto go to larger, more populous centers for various reasons.Among these reasons are, to buy food (74%), to purchaseagricultural supplies (10%), to sell products (7%), visitrelatives (9%) and to work (9%). This high index of mobilitydoes not (seems like the opposite should be true) permit(preveer???) a high access to promotional materials placed inmarkets, shops and key points on travel routes.

Expectations of imDrovement

61% of those surveyed said that if they had good harvests andbenefitted economically from them, they would use this profit tobuy agricultural equipment and continue, in this manner, toincrease their production. This indicates a certainpredisposition towards investment which could be adequatelymotivated and channeled to achieve gradual progress.

For a more detailed analysis of the research results please referto the document, "Informe Tecnico No. 2: Resultados de laInvestigacion de Desarrollo en el Sector Marcard."

Advice from the Farmers
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o Train a farmer from the community to be an agricultural
promoter so he can permanently give expert advice.

o Disperse information about the use and benefits offertilizers and pesticides through variouscommunication mediums such as radio, brochures, etc.
o Establish land plots as demonstrations according tocrop so that the farmers can learn from the practice.

o Given the deficiency of experts, advice should be givenover the radio at the proper time and in quechua. Theinformation should be timed according to the sowing,aporque, weeding, etc., indicating if and whenfertilizers and pesticides should be used.

o Brochures should be available and these should be
explained in theory and in practice.

o More advice on technical knowledge regarding
agriculture is needed.

o Expand the "Amanecer Campesino" program with more
information on agricultural problems.

Advice from the agricultural equipment salesmen

The salesmen agreed that it is necessary to diffuse informationabout insecticides, pesticides and fertilizers because mostfarmers are ignorant as to their proper use. They are especiallyunaware of the benefits and effects of pesticides andinsecticides. Also, for economic reasons, they often choose aproduct according to its price rather than its quality, and willthen proceed to use less than the recommended minimum. Later on,they will not achieve the results they expected and attributethis to the product used. They also do not know the rightcombination of fertilizer required to achieve the best results.

The proposed strategy tries to combine all this advice to attainthe proper focus according to the research. This strategy willuse mass mediums which will integrate the available knowledge onprnblcns with the crops. It will be presented at opportunemoments according to the agricultural cycles of the crops andwill be complemented by parallel sources of information. Inaddition to this, it will be verified by selected farmers andextension activities taking place in the field.

The agricultural supply salesmen will be a source of diffusionfor the instructions on how to use their products. Pertinenteducational materials will be given to them for this purpose.
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VI.A.3. Agricultural Infrastructure and Politics

INIPA

The National Institute of Agricultural Research and Promotion(INIPA) is represented at a regional level through the Centers otAgricultural Research and Promotion (CIPA). They are responsiblefor researching agricultural technologies to be transferred tothe farmers through programs such as the Extension and Promotionof the Farmer Community (Extension, Fomento y Promocion de la
Familia Campesina).

CIPA V-Ancash information comes from an experimental substationwith research programs in the field. They take place in plots ofland that belong to farmers in the region who agree tocollaborate with CIPA. CIPA provides seed, tools and technicalassistance and the farmer contributes the land and the labor;later on, the harvest is shared. The part of the harvest thatbelongs to CIPA is used as seed for other farmers.

CIPA V is divided into extension agencies under theresponsibility of an agricultural engineer. Each agency isdivided in turn, into sectors (68 as a total for CIPA) which arerun by an agricultural expert (sectorist).

CIPA also promotes Junior Agricultural Clubs in schools whichdevelop agricultural projects -- CIPA provides the seed and
technical assistance.

The Ministry of Agriculture

The Ministry of Agriculture works at the regional level throughthe regional offices of agriculture. Its actions are focussedprimarily on the implementation of government agriculturalpolicy, summaries and statistics of production, and marketing inthe region. The Ministry is interested in these aspects as theypertain to the Law of Agricultural Policy Reform (Ley de ReformaAgraria) and animal health programs such as livestock vaccination
campaigns.

National Office of Nutritional Support (ONAA) (Oficina Nacional
de Apoyo Alimentario)

ONAA develops production projects with the communities andorganized agricultural groups in the region. They work with thesystem by supplying the agricultural tools, seed and food staplessuch as oil, sugar, flour and milk. The farmers provide the landand labor. The harvest is divided into previously agreed upon
percentages.
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Rational Use of Slopes/fHills Project (Proyecto Uso Racional de
Laderas)

This project searches for land that has possibilities of becomingsuitable for farming with the help of terraces to stop erosion.The project works with communities and organizations by providingsupplies for the construction of the terraces. Once these arefinished, seed and agricultural tools are given to thecommunities which are allowed to keep the entire harvest.

Reforestation Project (PRA) (Proyecto de Reforestacion yArborizacion)

The PRA Project of the Reforestation Center (CENFOR) relies uponNational Institute of Reforestation (INFOR). Its objective is topromote reforestation in the communities to control erosion andmaintain the climatic equilibrium, as well as supply combustiblesources which were rationally exploited in order to preventmassive and indiscriminate deforestation. CENFOR hands out seedto the communities which, after promotion and motivationcampaigns, have begun asking for them. The communities createnurseries with this seed. CENFOR supplies them with food, fuel,and other necessities while they are tending the nurseries. Oncethey have seedlings/cuttings of trees, these are distributedamong the farmers in the community or organization. When acommunity directly solicits seedlings, CENFOR sends an expert whomakes a diagnosis of the selected area to be reforested and thenecessary number of seedlings. Seedlings of trees are also soldfor a token price (precio simbolico) to individual farmers whoare also given technical assistance as to their planting and
care.

Caritas Huaraz

Caritas develops small projects of family and communal gardens.They supply farmers with seed and work supplies. They workprimarily with the Mothers' Clubs which rely upon the Development
Corporation (CORDE).

Agricultural Tool Marketing Enterprise (ENCI) (Empresa deComercializacion da Insumos)

ENCI is a semi-autonomous government enterprise responsible formarketing agricultural tools/aids (mainly fertilizers) at lowprices. They are also in charge of buying the farmers' produceat guaranteed prices in accordance with government policy whichregulates agricultural production.
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University of SantiaQo Antunez de Mavolo

UNASAM offers superior training in agriculture in courses of
study for Agricultural Engineering and Nutrition Industry.

Institute of Higher Technological Learnin of Huaraz

This institution offers a course of study, at the mid-level, in
Farming Expertise.

VI.A.4. Communication Infrastructure

Communication Routes

The Callejon de Huaylas is connected to the PanAmerican Highwaythrough a bypass from Pativilca to Huaraz. This highway iscompletely paved and is 200 km long. It is used for transportingheavy cargo and passengers. This is a principal route for theCallejon de Huaylas and ties together the capitals of theprovinces of Recuay, Huaraz, Carhuaz, Yungay and Caraz. Thefinal point of its route is in the city of Caraz; along thisroute, there exists a series of secondary road networks.

RADIO DIFFUSION

There are eight radio stations in the Department of Ancash, threecome from Huaraz, two from Santa and the rest from Huarmey, Casma
and Caraz.

The radio stations from Santa are: Radio Bahia and Radio ElMundo. The stations from Huarmey, Casma and Caraz have the namesof the places where they are located (Huaraz, Radio Ancash,Huaraz and Huascaran).

The most important is the Radio Ancash with the potential of3 kw. of medium wavelengths, 5 kw of short wavelengths and 500 win FM; which allows regional coverage of medium waves and almostnational in shortwave. To the North, in the city of Chimbote,Radio Bahia covers the province of Santa and the coastal zone ofthe Department.

PERIODICALS

All the daily newspapers published in Lima arrive in Nncash and
have a special section "for the provinces" whose content varies
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from those which are sold in the capital in that they carry morenews about the provinces and less international information.We could not say that these newspapers have a wide coverage amongthe farmers given the illiteracy rate in the mountains, but anynewspaper that arrives at the market is accessible to them.

In addition to the daily newspapers, two weekly publicationswhich are not of great importance nor have much coverage arepublished in Huaraz (and printed in Lima).

OFFICE OF TECHNICAL COMMUNICATION OF CIPA V - HUARAZ

The OCT of CIPA V has twelve employees -- nine technical workers,two secretaries, and one chauffeur. Of the twelve employeeg (IDO NOT UNDERSTAND THE REST OF THIS SENTENCE... six are appointed??nombrados... three are temporary (eventuales) ... two are contractedand one is a freelancer?? destacado...) (Span. p. 24, bottom
section)

In order to fully develop its work, the OCT believes that inaddition to relying on the people who are actually contracted orare temporary, the staff would need to be reinforced by eightmore people in the areas of radio transmission and printing.

OCT has adequate office space when compared with other branchesof the government and has been supplied with some basic printing
and radio equipment from the World Bank.

In actuality, with the new focus on technical communication, thisoffice is not in charge of training, documentation orinformation. It is responsible only for the functions related tothe diffusion and support for technology transfer.

In order to achieve this goal, the OCT publishes differentpublications such as: "Advances in Research", brochures,leaflets, teaching guides, informative notes and presssupplements, in addition to an informational series such as "CIPAInforms" and "Press Notes". These are expected to reach adiversified audience of extensionists, farmers and the general
public.

OCT has a daily radio program on Radio Ancash (the radio stationwith the largest audience in the region) in Quechua and Spanishwhich is 15 minutes long and is called "Good Morning, Farmer"(Amanecer, Campesino). The local extension agency of Chimbote,which is a city on the north coast of the region and hasagricultural problems specific to the area, also produces a dailyradio program on Radio Bahia titled "The Voice of CIPA". TheRadio Ancash program is taped beforehand at the radio station.The one on Radio Bahia is transmitted directly because it doesnot have the facilities to prepare it before transmission.
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CUADRO DE RADIOEMISORAS MAS IMPORTANTES DEL DEPARTAMENTC -- CHART
ON SPAN P. 26 AND 27.

VI.B. Development of the Plan and the Strategy

General Description of the Strategy

VI.B.1

The actual methods of transference in INIPA through the extensionprogram has limited coverage because of the small number ofextensionists compared to the larger number of farmers. Thismakes other methods of extension necessary to extend coveragewithout losing, as much as possible, the impact of individualized
face-to-face training.

The mass media has the advantage of a wide reach and ofcredibility in the field, especially when its transmissions areabout public interest and focus upon specific sections of thepopulation. Its limitation in education is that in radio andgraphic materials (except for TV which is not applicable to ourcase), only the one sense (either the visual or audial) is beingappealed to. This limitation is determined by the level of
illiteracy in the audience.

A transference strategy that utilizes the mass media should do sowith the idea of integrating its many aspects so that they act ina complementary manner to decrease individual limitations. Thisstrategy would integrate the three main components of the massmedia: radio and the graphic materials which complement it, andface-to-face training to reinforce the message of the first two
communication forms.

All these mediums should cover, in an integrated form, thenecessary information, motivation and training of the farmers asto technologies to be transferred. In this manner, not only willfarmers be aware of the technology's existence and feel motivatedto test and adopt it, but they will also be capable of using thetechnology correctly to obtain the desired results.

The strategy proposed by CTTA in Peru would integrate the use ofradio with graphic materials and face-to-face training aselements of an educational program for farmers on the selected
technology to be transferred.

This integration of mediums will be made progressively through
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two approximations to eventually become a long-distance
educational program:

In the first approximation, the technology will be promoted andits adoption will be encouraged through the mass media as acomplement to the extension activities and programs. Theobjective is to inform as many farmers as possible about thetechnologies that can be used to increase production and resolvesome of the actual crop problems. At the same time, the services

offered by the institutions of technical assistance and theactivities of extension programs will be promoted.

During this first approximation, research into the farmers'behavior associated with each technology will be developed inorder to study their actions and compare them with the suggestedones. The feasibility of applying the proposed technology willalso be studied and a profile of the expected behavior will be
formed.

At the same time, educational materials will be prepared,designed and produced for the second intervention (radio programsfor long-distance education and teaching guides on each of the
technologies).

The second approximation will consist of the implementation ofeducational activities through the methodology of long-distance
education. This will complement the communication activitiesdeveloped in the first intervention with programs such as long-distance radio education, teaching guides, and face-to-face
training through extension activities.

1.1 Users

The strategy is to divide the program's users into two bigblocks: those who already use agricultural tools/aids in somemanner, and those who, basically because of economic barriers, donot have access to them. The fundamental problem among those whoalready use some agricultural tools/aids is that they do not usethem correctly (with respect to time, dosage, manner in whichthey are applied, etc.), and as a result, do not obtain theexpected results which would compensate their investment. Amongthose who do not use agricultural tools or aids, the main barrier
is the economic inability to obtain them.

In a way, each crop receives a different treatment:
The potato, for example, is a crop that the farmer in the zoneconsiders more commercial or marketable than corn or wheat, whichare, in most cases, products consumed by those who grew them. Asa result, these crops do not receive as much attention from thefarmer. However, it is true that the potato is a crop that
requires more agricultural aids in its production.
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1.2 General Objectives

o To increase the farmers' knowledge to a certain level oftechnological use of the best and most convenient way to use
agricultural tools.

o To promote alternative technologies that are available tothose farmers that do not use agricultural tools and do nothave access to them because of economic barriers.

Objectives of the First Approximation

Communication Objectives

o That the producers of potato, corn and wheat in the pilotregion become familiar with the agricultural technologiesthey can put into practice to resolve some of the problemsthey face in their crops. In this way, their actual level
of production would rise.

o That the farmers become motivated to adapt these suggested
technologies.

o That the farmers know about and use the expert assistanceand extension activities available at the regional
institutions.

o To present the farmers with orientation on the adequateusage for applying the suggested technologies and
agricultural tools.

o To supply the farmers with useful information for betterdecision-making on aspects related to farming(commercialization or marketing, prices of agriculturalsupplies, planting seasons and the correct use oftechnology, government agricultural products, etc.)
o To promote organizations and communal work among thefarmers, in order to take better advantage of the extensionactivities and to increase their capacity for acceptingagricultural tools and expert assistance.

Stratecv Objectives

o To deepen the analysis of the workings and feasibility ofthe proposed technologies through research of theirapplication by the farmers. Also, to compare this withtraditional behavior of the farmers at different moments inthe agricultural cycle of each crop.
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o To test the feasibility of the proposed strategy and thevalidity of the diffusion messages with the goal of not onlygetting feedback from their contents, but also of readaptingthe messages to be included in the second approximation.

o To prepare the educational material to be used in the secondapproximation (radio course and teaching guides for each
technology).

o To organize and train the technical communication team incharge of the project in the future, after
institutionalization.

o To identify those farmers that can be radio announcers

(irradiadores??) in the second approximation.

Objectives of the Second Approximation

Communication Objectives

In addition to maintaining the objectives of the first
approximation, our goal is:
o That the producers of potato, corn and wheat in the pilotregion learn the correct usage of the available agriculturaltechnologies and that they become capable of putting them

into practice with their crops.

o To promote the liasion farmers as sources of information andconsultation for the others.

Strateav Objective

o To develop the activities of the long-distance educational
radio course by integrating the use of the radio, teaching
guides and face-to-face training.

o To extend the Project's coverage to cover the whole CIPA V
Ancash area.

Behavioral Objectives

Potato:

For farmers who use aricultural tools/aids --

Adequate use of fertilizers:

o When they should fertilize
o How they should mix the fertilizers
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o How they should apply the fertilizers

Adequate use of insecticides and fungicides:

o Which products to use
o How to mix and prepare the product
o How to apply and when

For farmers who do not use agricultura. aids --

Adequate selection of seeds (shape, size, appearance and quality)When and how to correctly use aporque (??)Good preparation of the soil for seeding number of crossings
(cruzadas?) necessary

For both types of farmers --

To promote the correct form of storage using diffused light.To provide information related to commercialization or marketing.Promotion of sources of expert assistance.

Corn:

Correct way to plant the seeds: density of the seeding and depth
of the seeds' position.
Use of a better seed.
Promotion of a minimum level of fertilization.Pest control: promotion of a sampling as a way of knowing whento apply the insecticide to control the Elliothis.

Wheat:

Promote correct soil preparation until the right consistency is
achieved.
Minimum level of wheat fertilization

1.3 Educational Contents

Potato:

For farmers who already use agricultural tools/aids --

Correct use of fertilizers

o How much fertilizer to use:

If using third potato (de tercera???) as seed, therecommendation is the following for one Ha. of land, or 30
"cargas" of seed:
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6 bags of Urea (or 8 bags of Ammonium Nitrate)10 bags of Simple Superphosphate of Calcium (or 5 bags of
Triple Superphosphate)
3 bags of Potassium Chloride

o When to fertilize:

Two applications should be made -- the first at the time ofseeding and the second at the first aporque, forty days
after seeding.

In the first fertilization, half of the Urea or AmmoniumNitrate should be applied, all of the Phosphorus and all ofthe Potassium. In the second application, the rest of theNitrogen must be applied.

o How to apply fertilizer:

At the moment of seeding -- mix the different products
uniformly in the field and apply.

When doing the first aporque, apply a fistful of theNitrogen 20 cm. below the plant in the direction in whichthe water runs. In this way, the fertilizer will reach theplant already diluted. Earth it up (aporcar??) around the
plant afterwards.

Correct usaae of insecticides and fungicides

o Which product to use:

"Gusation" as a preventitive product.
"Ridomil", "Fitoraz", "Ripcord" as curatives.
Three measures per 15 liter pack (mochila) (3 or 4spoonfuls), or one liter per water cilinder for one ha. of
land (30 "cargas" of seed).

To prevent the "rancha" -- use Dithane M45; three spoonfulsper 15 liter pack of bombs. To cure: use 4 -5 spoonfuls ofRidomil MZ or Fitoraz PS per pack of bombs.

o How to mix and prepare the products:

The product should be mixed first in a bucket of water andstirred well with a stick. Then the contents should beadded to the bomb and water added until it is filled.

o When and how to apply the products:
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Preventatives (Gusation):

When the plant emerges, the first insecticide applicationshould be made to attack the "Epitrix", the earthworm and
some adult grubs.

One day before doing the first aporque, Dithane must be
applied to prevent the "rancha".

The second application of insecticide will be made at thefirst "aporque". This should complete the task to kill the
grub and moth larvae.

One day before the second aporque, the second application of
Dithane M45 must be made.

At the day of the second aporque, the third application of
insecticide will be made.

Curatives:

Ridomil MZ or Fitoraz PS is recommended to cure the"rancha". It has to be applied when black stains arevisible on the leaves of the plants.

The products mentioned for pest control and diseases shouldbe applied to the neck of the plant when it is wet. Thisshould be early in the morning two days after irrigation--this is the best time because it allows the product topenetrate the plant before the rainy season eliminates it
and decreases it,; effectiveness.

The messages referring to pest control and diseases willinsist upon the necessity of using the recommendedquantities, correct mixtures and manner of applying theproduct. If this is not done, there will be no results andthe money invested in this agricultural tool/aid will be
wasted.

For famners who do not use agricultural tools/aids --

SelectinQ seed

o Characteristics of a good potato seed

Size: the size of a hen's egg (potato of the
tercera)

Shape: typical of each variety, with no deformities
Color: the "Revolution" is white with red or

reddish eyes, without stains
Appearance: should be whole and with a firm shell;

38



should not be cracked or peeled.Shoots: should be numerous and robust.

The seed should be stored with diffused light and they shouldhave shoots before they are planted.

Aporue s

When to dig up the earth (aporcar??): At least two aporquesshould be made because it protects the plant from pests and helpsit absorb fertilizer and water better. The first aporque shouldbe done forty days after seeding. The second should be donetwenty days after the first, that is, sixty days after seeding.
How to dig up the earth (aporcar): First the neck of the plantshould be covered to protect it and prevent any harm to the mostcommon roots of the plants. At this time, fertilizer is applied.The way to do it is by placing a fistful of fertilizer about 20cms. from the plant in the opposite direction of the water flowfrom irrigation. Later on, the soil is dug up so that thefertilizer will mix well with the soil and reach the plant in the
best condition.
PreparinQ the soil

To prepare the soil, the message will be to make three crossings(cruzadas) after ploughing. It is best to let a few days go byso that the sun, birds and other animals will eliminate thelarvae and pests which may remain from the previous crop. Oncethe ploughing and the three crossings are done, and the field hasrested for a few days, the furrows for the seed should be made.

Good soil preparation results in the following benefits:

o clumps of soil are eliminated which facilitates the
emergence of the plants

o there is better ventilation of the soil which keeps it
loose enough for the sprouts

o more larvae and pests are eliminatedo the potato estolones (???) can develop normally,whereas they would have broken if the soil had not been
well-prepared

o there is better absorption of fertilizerso irrigation is more effective because the water flowdoes not get clogged with clumps of soil

Storage

The message here refers to the technique of diffused light tostore potatoes, keeping them in a certain location and addingtraditional products such as the "muha" to combat pests such asthe grub. The seeds should be laid out in layers rather than in
piles.
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Corn:

For farmers with a low level of technology --

Correct seeding density

The goal is to promote seeding by hits (golpes??) instead ofseeding "a cola de buey". The suggestion made to the farmers isthat, instead of throwing the seed into furrows behind theplough, they should make holes every 50 cms. and place three
seeds into each one.

This results in:

o control of the density, in order to know how many
plants there are per ha.o uniformity in the depth of the seed and in germination

o increased efficiency in water usage
o better pest control
o greater ease in using aporque
o greater ease in fertilizing
o better weed control

These advantages are, in turn, the disadvantages of using the
"cola de buey" system.

When placing three seeds in the manner indicated above, threeplants will be obtained in each hole -- later on, one of them canbe pulled and used as livestock feed.

Depth of the seed

The seed should be placed at a depth of 5 cm. to even out theemergence of the plants and to assure as great a number of plantsas possible. If the seed is deeper than that, it cannot emerge;if it is at a shallower level, it will be eaten by birds or willrot rather than sprout. The only system that assures the correctdepth of the seed is the "por golpes" system.

Weeding and anoraues

The first weeding should be done in the first twenty days afterseeding so that weeds will not compete with the corn and so thefertilizer will be used exclusively for the corn.

The farmer will allow weeds to grow in order to use them to feedhis livestock; with the "por golpe" seeding system, by placingthree seeds in a hole, he can later pull one out for fodder.This way, he can still provide his livestock with fodder without
depending upon weeds.
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The aporque is done 40 - 50 days after seeding.

Improvement of the seed

The farmer at a low technological level does not spend money tobuy improved seed and instead, uses his own. Going on thisassumption, the following must be promoted:

o selection of only one variety of seedo seed with a uniform color, which has a higher market
value

0 utilization of at least in one out of every threeseasons a type of improved seed; this will improvetheir own seed without a great cost increase

For farmers with some level of technology --

Use of improved varieties of seed

The recommended varieties would be:

Early (??Drecoces) varieties:

Morocho 501 (hard, yellow, coarse)
Canchero 301
Choclero 101
PMS 635 (canchero)

Late varieties:

Blanco Urubamba
PMC 561 (choclero)

The recommended density depends on the type of seed:

Early varieties: Use between 40 and 50 kg. of seed per ha.with a separation of 80 cm. between furrows and a separationof 50 cm. between plants, with two plants in each "golpe"(hole??). Three seeds must be planted in each hole so thatsome plants can be removed later leave a final total of
50,000 per ha.

Late varieties: Use 70 kg. of seed per ha., with aseparation of 80 cm. between furrows and between plants (pergolpe, per hole) which means 4 seeds must be planted in eachhole resulting in a total of 62,000 plants per ha.

Minimum level of fertilization

Although thi- formula should depend upon the soil analysis, in
case this is not done, the recommendation is
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o Early varieties: N-P-K = 80-80-30

o Late varieties: N-P-K = 120-60-30

Potassium, however, depends upon the soil analysis because the
soil of the Callej6n de Huaylas is in general, rich in Potassium.
It is recommended to use Nitrogen (in the form of Urea orAmmonium Nitrate but without mixing them) and TripleSuperphosphate of Calcium.

As far as the best time to fertilize:

It is recommended to do the first fertilization twenty days afterseeding, after the field has been weeded. In this first process,all the Triple Superphosphate of Calcium will be used and half ofthe Nitrogen (if Potassium is to be used, then all of it shouldbe applied). The second fertilization should be done when thesoil is turned up (aporque) or about 40 - 50 days after seeding,applying the remaining dosage of Nitrogen.

The recommended form of application:

It is recommended that the first fertilization will take placewhen sprouts have appeared. It must be placed 10 cm. from theplant in the direction in which the water plows so that thefertilizer will reach the plant in a diluted form. If it isplaced to close to the plant, it will not be diluted and willburn the plant. The fertilizer will be a mixture of Urea,Superphosphate and Potassium. Nitrogen will be applied in thesecond fertilization, also placed 10 cm. from the plant but inthe form of "golpes de mano".

Pest Control

The most serious problem with pests is the white corn worm orHeliothis. The choclero corn farmers generally apply someinsecticide, although some of them do nothing. Farmers commonlyuse the insecticides Parathion, Tamaron, and Metasystox which aresystematically phosphorized and have a residual period of 15days. A problem with this are the residues that remain which,upon accumulation, are toxic to humans. The insecticides whichare recommended are not toxic and do not pose any danger to human
consumption.

These insecticides would be:

o SEVIN 85 PM (powder that can be wet) 1.5 kg. of it tobe used per ha. when mixed as 60 g. per 15-liter pack.Applications should be directed towards the neck of thecorncob. These applications can be made with a pack or
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with a brush, wetting each cob in the correct place.Three applications with an interval of ten days between
each must be made.

o AMBUSH (liquid) is apparently more expensive -- eachliter costs 1,600 Intis -- but less is needed. Thedosage is 50cc. per ha. or 10 cc. per 15-liter pack.Two applications with a ten day interval in between isall that is needed. It is applied in the same way as
the previous one.

When to apply insecticide:

One determining factor in the positive results of insecticide isthe moment when it is applied. The practice of taking fieldsamples is to be encouraged in the farmers so that theinsecticide will be applied when 10% of the plants are infected.

Wheat:

For farmers with a low level of technoloqv --

Correct soil Preparation

o At least two crossings (cruzadas??) must be made.o The soil should be loose and without clumps tofacilitate the emergence of the plants and to have as
many plants as possible.

Correct Depth of the Seed
The seed should be planted at a depth of 5 cm. because it will
not emerge if it is deeper than that.

For farmers with some level of technological use --

Minimum levels of fertilization

The fertilization formula would be 40-40-0, that is: 2 bags ofUrea and 2 bags of Triple Superphosphate of Calcium per ha. of
land (or 100 kg. of seeJ).

Half of the Nitrogen and all of the Phosphorus is applied at theplanting. After 30 - 45 days after seeding, after weeding, theother half of the Nitrogen is applied. The fertilizer is applied
by boleo (??).

The educational matter described above will be developed in theform of messages to be transmitted through different mediums andcommunication instruments. The format used will be in accordancewith the characteristics of these mediums and the selected
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formats. This is explained in the following chapters.

VI.B.2 Testing the Concept and the Product

Given that the strategy divides the intervention into twoconsecutive approximations, it is during the first one that theevaluation of the content takes place. The success of themessages is evaluated in a comparison with actual behaviorpatterns of the farmers when faced with the new proposals
regarding farming practices.

On the other hand, before the preparation of educationalmaterial, the contents will be explained to the farmers in orderto analyze with them the best way to present it and to observetheir reactions, doubts and difficulties. In this way, possibledoubts and questions can be answered in the material itself.

To contrast the proposed contents with the point of view of thefarmers and to familiarize them with the correct terminology,techniques such as focal groups and individual field interviewswould be used. These would take place at different times duringthe agricultural cycle of. each crop and would refer to thecontents that are to be evaluated. Only in this way will thefarmers, (inmediatistas??) for nature, explain their behavior anddiscuss the advantages, disadvantages, doubts and difficulties ofthe proposed behavioral strategy.

The entire period that corresponds with the first approximationwill be converted into a testing and strategic evaluation period.When the message and the technology are tested and evaluated atthis time, it is more likely they will be successful in thesecond approximation.

On the other hand, during the first approximation, the messagesdiffused through certain mediums (demonstration days, field days,model land plots, group work) will also be put into practicethrough extension activities. As these activities take place, aprocess to analyze the knowledge, abilities and behavior requiredfor the proper use of the proposed technologies will bedeveloped. Specific behavioral objectives will be defined and anexact outline of the activities and steps that the user shouldtake to correctly follow the proposed educrational materials willbe created. At the same time, the technologies to be used can beevaluated and analyzed as to their applicability to theconditions and capabilities of the farmers.

VI.C. Materials and Mediums used in the Strategy
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The radio announcements/spots

Radio spots in Spanish and Quechua will be used fundamentally to:

o promote the use of technologies
o give information on institutional serviceso promote the listening and follow-up of the radio

programs

The radio programs

The radio program "Good Morning, Farmer" will be reinforced inthe first intervention according to the farmers' suggestions whensurveyed. Its contents will be systematized according to thedifferent stages in the agricultural cycle of each crop.
A new format of a radio program will be produced in the secondintervention with a length of 45 minutes split into three 15-minute blocks which are perfectly differentiated.

o The first block will have a news format and will be used totransmit useful information to the farmers. This willinclude news on agricultural policies, commercializationtechniques, activities of the agricultural sector, andextension activities taking place in the region.
o The second block will be educational and will consist of aradio course about the technologies; this should beaccompanied by the parallel reading in the corresponding

educational guide.

o The third block, with the format of a dramatic novel, willdevelop a story line with consecutive chapters in whichdifferent characters (farmers, sectorists, salespeople,etc.) will act out aspects of the production, its problemsand difficulties in a social (entorno???) which will includeother development factors (such as health, education, etc.).
This third block, a mixture of drama and fact, is expected tocomplete the function of identifying with the farmer and ofreinforcing the content and focus of the previous blocks. Forthis purpose, people on the radio program were created withcharacteristics of the region so that the farmers can identify
with them.

Posters

Posters will be complements of the radio spots and their functionis to reinforce the messages by making them more memorable. Theywill be distributed in strategic locations in the community, suchas schools, municipal buildings, stores, meeting houses and other
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popular, crowded places.

Technical manuals

The technical manuals are to train the sectorists in thetechnology to be transferred. This training was done in theterminology that will be used with the farmers, but on a moreexpert level. The manual format will be the same as thetechnical pamphlets and will be distributed to all theagricultural experts and extensionists in the area.

Leaflets and (DesDleQables???)

In the first approximation, the desplegables will be used tocomplement the radio programs in explaining the proposedtechnologies in the first stage. Its size will be double that ofofficial letter-size. The leaflets will deal with specificissues such as formulas for missing insecticides and fertilizersand will be handed out with these agricultural aids. Thedesplegables as well as the leaflets will be distributed throughinstitutional personnel, agricultural supply salespeople,community leaders, schools and key people in each community.

TeachinQ cuides

The teaching guides will complement the teaching block of theradio programs in the second approximation. It will be the samesize as the desplegables and technical manuals in order to createa uniformity so the farmer will identify it as an agriculturalteaching tool. This helps in the integration of mediums andestablishes an element of identification uo that the farmer knowsthe materials come from the same source and have the samefunction. The teaching guide will have an educational format andwill contain drawings and photographs to visually explain thesame messages that are presented audially on the radio programs.
These guides will be placed in different distribution points andwill be promoted on the radio and through other mediums so that amajority of farmers will be reached. Institutional personnel(such as sectorists, extensionists, etc.), agricultural aidssalespeople, agencies of the Banco Agrario, training committeesof farming communities and their presidents, as well as selectedfarmers in each community will also serve as guides because oftheir close connections with the sources of expert assistance.
The guides will also be handed out at schools with the doublepurpose of assisting to train students in social studies classesor agricultural activities and of reaching the farmers through anadditional channel of communication (especially since thestudents are usually the only ones in the family who can read).

Other Mediums

46



Extension activities such as model farm plots, field days, methoddemonstrations, etc. will act as a demonstrative complement ofthe theoretical training that the farmers will receive throughother mediums such as radic and graphic materials.

These actions, conveniently promoted, will be the time whenfarmers who are interested can test the results of the proposedtechnologies or can learn the correct application by watching howit is done in these demonstrations.

To reinforce these extension activities, some teaching materialswill be produced for the sectorists such as (rotafolios???). Inaddition to this development, teaching guides will be used aspoints of reference and as a systematization of the training thatis offered.

Other possible mediums will be exploited such as calendars which,besides containing informative and motivating messages, willinclude techniques to mark off dates for the correct applicationof agricultural aids or the dates for certain actions such asaporques, weeding, etc. (taking the seeding dates into account).
Communications Mediums for Sectorists and Institutional Personnel

Technical Manuals:

Technical manuals for each crop (potato, corn, wheat) will becreated for the sectorists and will contain information andrecommendations from specialists on the technology to betransferred. It is hoped that through the manuals, the knowledgethat institutional personnel have on available technologies willbe presented in a uniform manner. This way the farmer willreceive the same expert advice from the institutional sources andfrom the project. These manuals will be re-edited and re-adaptedaccording to the development of the research and to the feedbackfrom the field work with the technologies.

Training:

Periodically, meetings will take place with the sectorists toinform them of the results of the research, formative evaluationsand feedback. This will lead to a plan for monitoring andfeedback on project activities through the sectorists.

VI.D. Production of the Materials

Steps to follow in the production of materials

1. The contents will be taken from the technical manuals
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prepared by experts to train sectorists about the CTTA
framework.

2. The contents will be adapted to the level of comprehensionof the farmers and to the formats to be used with eachmedium. The adaptation will be made by the OCT team and thesectorist of the pilot site, at the same time that theconcepts are tested with the farmers in the field.

3. Those at the OCT who are in charge of the production ofradio and graphic materials will prepare the correspondingoutlines for the materials which will be analyzed by theDirector of the OCT of CIPA and the Surveyor. Experts atOCT Central can be counted on for their assistance.

4. The outlines will be given to the experts of the programsfor their technical review and approval from the. point ofview of the technological message or contents. If it is notadequate, the whole process will begin again at point 2.

5. Once the technological content has been approved, the OCTteam from CIPA will proceed to validate the outlines in thefield with a sample of future users.

6. According to the results of validation in the field, changesand pertinent adjustments will be made by the group and willbe passed along to those in charge of the final production.
'. The production of the materials that can be taped or printed

at the OCT will be the responsibility of the OCT.

UsinQ Validation. Formative Evaluation and Feedback

The development of the corresponding steps of the research,testing and production will provide information and direction forthe development of adequate materials of communication. However,these materials must be validated with representative groups fromthe target audience in order to test the farmers' comprehensionand adaptation to the desired objective before they are produced.

The volume of materials produced is such that it is practicallyimpossible to validate each and every one of them. This isespecially the case with radio programs which are impossible toevaluate individually because of their characteristics andfrequent production. Nevertheless, certain materials which areprototypes will be cautiously evaluated, such as the teachingguides of the radio course because of its special characteristicsand because of the high illiteracy rate in the region. Theformative evaluations will permit evaluating the impact each ofthe materials has on the desired objectives. The materials willbe adapted according to the evaluation results -- either bymaking the necessary adjustments in the contents or by
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reinforcing the messages that may not have been convenientlyassimilated. The same thing will happen with the permanentmonitors that will develop as the program progresses.

These three activities: validation, formative evaluations, andpermanent monitoring will allow feedback to create changes in thematerials, strategy, contents, distribution systems and all theelements that come into play in the implementation plan.

Quality Control of the Materials Produced

The materials will go through several technical evaluations toguarantee their quality before they are produced. The contentwill be reviewed by experts of corresponding crops to assuretheir accuracy as far as scientific agricultural specifications.

The format should reflect the different types and elements thatintervene in the production so that in the visits to the field aphotcgraphic history can be compiled as a reference for theartists and radio producers. This way it is not essential forthem to actually go to the field to take notes or makeobservations on the popular vocabulary for the radio programs.

The realization of the desired objectives will be validated withgroups representative of the target audience.

These steps will guarantee a high level of quality which will beprogressively increased as the training of production personnel
is strengthened.

Information diffusion

Radio:

The fifteen-minute daily program "Good Morning, Farmer" will beused in the first approximation; its contents will be inaccordance with the previous calendar of messages (see diagram).To promote the different selected technologies, radio spots willbe used in the first approximation and will be transmitted fromMonday to Saturday on Radio Ancash, the most listened to stationin the region (see chart). The program "Good Morning, Farmer"will be broadened by adding the corresponding part of the radiocourse and the "novel" in the second approximation. The sameradio spots used in the first approximation will also bebroadcast in the second one.

Graphic materials:

In the first approximation, posters (two for each crop) will beproduced to promote the most important aspects of each crop (seediagram). (Plegables???) will also be created to explain the
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aspects of application and use of the technologies. Leafletswill be used to teach the farmers how to mix and apply thefertilizers and pesticides; these flyers will be given to thefarmers when they buy these agricultural aids.

In the second approximation, leaflets, posters and plegables willbe maintained. The information in these will be completed in amore detailed manner by the guidebooks which complement thecontents of the radio course using graphic materials.

Interpersonal communication

The sectorists will continue to be key people in the face-to-facetraining according to INIPA's structure. If any changes weremade, it might be the specialists from the Experimental Stationor those in charge of validating agricultural technologies in thefarmers' fields who would be responsible for the training forCTTA. The activities developed would give the farmers theopportunity to test the contents of the messages they receivethrough the other communication mediums. These activities willhelp identify those farmers who would be promoted as liaisons andas sources of consultation for the rest of them.
Those farmers acting as liaisons will be promoted on the radioand will also be instruments in the distribution of graphicmaterials. Their main function will be to explain how they usethe technologies and to answer any questions or resolve andoubts about it.

The salespeople of agricultural aids will be used to diffusetechnologies referring to the correct usage of fertilizers andpesticides. The necessary graphic materials (leaflets) will begiven to them and will be handed to the farmers when they buy anyof the above-mentioned agricultural products.

VI.F. Monitoring and Feedback

Monitoring will take place through the institutional personnel inthe field (sectorist, agents) who will be supplied with smallevaluation formats with key questions to assure a continuous flowof information to the project staff. Also, periodic visits tothe field will take place in order to analyze the workings ofspecific components such as a plentiful supply of agriculturalproducts or the timely distribution of graphic materials. Oneimportant aspect of monitoring in the field would be thepermanent evaluation of the diffused technologies and theirapplication in the field. This would provide feedback for theradio as to the doubts and problems farmers encounter with theanplication of technologies.
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The personnel responsible for radio diffusion in CIPA will be incharge of monitoring radio diffusion, making sure that the radiospots are diffused in the accorded quantities and intervals.Index cards will be prepared in order to record data for the
monitoring.

VI.G. Formative Evaluation

The formative evaluation will be carried out periodically todetermine how the different elements of the plan are working andto make any necessary changes.

Since the permanent monitoring provides feedback on how certainelements are working, formative evaluations are done to measurethe impact at the end of each season's general diffusion oftechnology in the first approximation. This means that at leastone formative evaluation is made at the end of preparing thesoil, seeding and fertilization, and another one after finishingthe next stage of pest and disease control.

For the second approximation, only one global formativeevaluation is necessary at the end of the agricultural cycle of
each crop.

The formative evaluations would evaluate:

o if the messages have been understood
o the roles that different mediums are playing in the

diffusion of the messages and which medium is the best
in transmitting them

o how the farmers are using the messages
o what effect new behavior patterns are having on

production
o the role of the farmer-liaisons
o the development of the extension activities and of the

trial fields (model land plots, etc.)

The results of the formative evaluations would be used to:

o reinforce the least-assimilateGd messages
o distribute mora messages towards the most efficient

mediums
o analyze the validity of the proposed technologies
o collect strategies for institutional possibilities

VI.H Interinstitutional Cooperation

The Technical Unit (Unidad Tecnica) and the Central Office of
INIPA will be informed on the development of project activities
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through the National Director of the Project. On a parallelline, information and coordination mechanisms with those incharge of the INIPA extension program will be established. Theobjective is that the policies, methods and focal points of thecommunication-extension programs will mutually complement andreinforce each other.

Coordination will take place with the directors of nationalcultivation programs so that CTTA activities will be taken intoaccount when they form their policies. In the same way, feedbackas to the results can also assist these programs to enrich their
decision-making.

At the CIPA level, channels of information will be establishedwith the CIPAs that have shown an interest in the project and whocould be the future actors in the Project's proposed methodology.In addition to keeping the Communication Offices informed on theprogress of the activities, the personnel would becomeparticipants in the training days and seminars that the Project
will carry out.

AID

A systematic program of informational meetings with the ProjectOfficial at AID will be established, in addition to thesubmission of written information as to the progress of theactivities. Besides these established sessions in the agreementbetween AID and the Project, meetings will be held with theOffice of Agriculture and Rural Development (OARD) personnel tounfold the present Integrated Action Plan. They will also beinformed of the formative evaluation results and will be shownexamples of the educational materials that are produced according
to the strategy plan.
On the other hand, all the CTTA activities will be planned and
implemented with AID approval.

North Carolina State University

Communication links are maintained with the University of NorthCarolina through the IEE Project and its Extension Surveyor. Theuniversity is sent technical reports on the progress the Projectis making, just as they receive feedback on the progress of otherprojects such as extension activities, whose development andmethodology affect the planning activities of CTTA.

CIP

Channels of communication are maintained with the CommunicationOffice and the Social Sciences Department of the International
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Center of the Potato. Meetings and seminars are held on theProject's progress and results through both of these offices.CTTA training will contain materials produced by the CIP.

Other Institutions

At the level of Ancash, mutual collaboration links will beestablished with the Rational Use of Slopes Project from theDevelopment Corporation (CORDE-Ancash) according to the agreementsigned between this institution and CIPA. In addition to joiningtogether for CTTA staff to train CORDE personnel, ideas from theRational Use of Slopes Project will be included in CTTA radio
programs.

Ties will be initiated with the University of Santiago Antunez deMayolo of Huaraz. A number of their teaching staff will beinvited to participate in CTTA training days and severalconferences on the Project and its methodology will be held at
the university.

There will also be some collaboration with the project,"Diarrheal Disease Management" (AED/AID), to include some of itscontents in the CTTA radio programs and to take advantage ofmutual research that both projects do in the field.

VI.I Personnel Training

One of CTTA's objectives, which is also the basis of itsinstitutionalization, is the creation of a national team capableof developing communication activities in the future -- when theadvising period is finished -- which would follow the methodologyproposed by the Project. The fundamental tool to achieving thisobjective is the training of local personnel in the skillsnecessary to manage the CTTA methodology and the specificstrategy designed for communication intervention.

This training, in the case of CTTA-Peru, will have two general
forms:

o training in action, that is, training whose results arematerials or specific actions planned by the Project in its
program development

o special training in certain specific aspects of the workthat will require special abilities for those who are in
charge of it

VI.I.1 Training Methodology
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The methodology followed in personnel training will be acombination of theory and practice in the form of workshops whoseteachings can be directly utilized by the project. For thetraining, the following workshops have been programmed:

o Basic Social Research (???, Span. p. 54) Techniques
0 Educational Radio Diffusion Techniqueso Techniques for the Production of Graphic Materials for

Illiterates
o Techniques for Validation of Educational Materials

All the workshops will be completed in the stage corresponding tothe Project's first approximation. The goal is to have the teamof people from the OCT of CIPA practice what they have learned inthe activities of that stage and adequately carry out theactivities in the second approximation.

The permanent training will be reinforced through a program of"Technical Meetings" every Friday afternoon to analyze theprogress of the work on the part of the personnel and to analyzespecific aspects of the methodology that they are developing.The Office of Technical Communication of the Central Office willsupply advice permanently through its idea specialists or inother aspects that may be necessary.

The special training in particular aspects of the work willcontinue managing the necessities that are detected as theactivities of the first approximation progress.

On the training days, personnel from other CIPAs will be invitedto attend, those who will help direct the Project's strategy inthe future, and those from other development organizations in theregion with the goal of establishing mechanisms of coordinationwith them at the start of the same methodology of the Project.

Training Calendar

Workshop~s

o Basic Social Research Techniques April 19870 Educational Radio Diffusion Techniques June 1987o Techniques for the Production of January 1988
Graphic Materials for the Illiterateo Techniques for Validating Graphic February 1988
Materials

VI.3. Administration and Leadership

The OCT of CIPA V, not counting those who are responsible forCTTA activities, does not have enough personnel who are up todate and sufficiently traine-' in the diverse aspects that make upthe CTTA methodology (this .s a problem the rest of the CIPAs
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have, too). Also, the project is one of their responsibilities,not the only one, and they should respond to a plan of work insupport of the different programs in accordance with the standardfunctions. It is not possible to actually structure an organized
group to manage the Project.

However, once the proposed strategy demonstrates itseffectiveness in the pilot site and is extended, it will beconverted into the communication strategy of the institution. Assuch, it will be standardized and personnel who have been trained
for this will be assigned to it.

The managerial structure of the Project will result from theexperience of the first approximation, according to the strategythat was tested at this time. The creation of commissions, atthe central as well as local level, was proposed to plan andorient the project activities but the proposal was not acceptedby INIPA. It will be necessary for the Project to firstdemonstrate its effectiveness and be adopted before proce i.ngwith the organization of a managerial framework.

Participation of National Personnel in the Project

The Director of the Office of Technical Communication of INIPA isthe National Leadership of the Project. This position is nowoccupied by the engineer Luis Arguelles Palacio.

The Director of CIPA V Ancash is responsible for the execution ofthe project. This job now belongs to the engineer Jose Rios
Sotero.

The Director of the Office of Technical Communication is thecounterpart in CIPA V, a position filled by the engineer Ramon
Espinoza Pantoja.

The personnel of th Office of Technical Communication areconsidered the executors of the activities. The nationalpersonnel, as part of their function and objectives within CIPA,are responsible for the execution of the CTTA Project activities.

In operative terms this means:

o to execute research activities of the knowledge,
attitudes and practices of the farmers in the coveragearea of the Project in order to determine the mostappropriate communication strategy to be employed.

o to design and produce the communication materials to be
used in different channels and mediums.

o to validate the communication materials with the
surveyors before their final production, to make sure
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it conforms with the pre-set transfer objectives.

o to supervise the execution of the activities.

o to evaluate the impact that the activities have
achieved.

o to institutionalize the activity as a responsibility ofthe OCT and to progressively extend it to the rest ofthe CIPAs.

The OCT at the central level will supervise the pilot activitiesof the Project in CIPA V and will, through their specialists,support the development of the specific activities and activelyparticipate in the training planning. In addition to this, OCTat the central level will provide support in the production ofthe communication materials, given that its greater capacity ofproduction has been established.

It is expected that the OCT on the central level will be theprincipal organization responsible for the extension of CTTAmethodology to other CIPAs. The function of these CIPAs is toframe a focus for policy and strategy for technical communicationon the national level. It also supervises and advises ontechnical communication activities for the entire country.

Advisor participation in the Project

The Resident Advisor is Mr. Jose Ignacio Mata and his
responsibilities are:

o to advise on the design of the Activity Plan of the
Project

o to advise on the creation of the communication strategy
and to suggest alternative methods

o to advise on the adequate production of thecommunication materials that will be used to inform,motivate and instruct as to the correct adoption of new
technologies.

o to contribute, according to his specialty andexperience, to the training of national personnel ontopics related to the interests of the Project

o to advise the administration and management of theProject, with the goal of establishing itsinstitutional permanence, once the competitiveness
(concurrencia??) is removed

o to coordinate with the advisors of the donor Agency,
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according to the work procedures it has established

o to administrate the funds of AED for the operation ofthe consultancy and to ensure the good management of
these funds

In addition to a long-term advisor, Mrs. Marta Cruz de Yanes willalso serve as advisor in charge of evaluating CTTA in Peru as a
representative of ACT.

Participation of different CIPA programs in the Project
The specialists in the cultivation of potato, corn and wheat fromthe Technical Center of CIPA V will be the sources of technology
transfer through CTTA.

They will be in charge of preparing the technology offered andthe technical materials for training the sectorists. Thecommunication materials that will be prepared first go throughanalysis and testing based on technical content. They willreceive feedback through the Project on the feasibility ofapplying the technology offered, as well as how it is working inthe different circumstances of the public surveyor. The goal isthat the materials will be altered according to the facts they
receive.

The AgroEconomic Office of CIPA plays an important role inproviding information for the decision-making about what is bestto inform the producers, according to the variables in themarkets of agricultural supplies and products.

Sequence of Direction of Project Activities

The OCT of CIPA has a reduced number of personnel, and inaddition to CTTA Project activities, develops its own plan ofannual work according to its responsibilities within CIPA'sobjectives. This makes it impossible to structure a teamexclusively responsible for the activities of CTTA. It wouldonly be possible to establish a system of work procedures todevelop different CTTA activities.

Selection of Technologie-s

The selection of technologies to be transferred will be theresponsibility of the crop and program specialists. This will beinfluenced by the feedback on research results and formativeevaluations of the Project and will be presented and analyzed
together.

Preparation of Technical Guides for Training Institutional
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Persnnel
The guides for sectorists, which contain guidelines to befollowed in making technological recommendations, will beprepared by the specialists of each crop.

Publication, TestinQ. Production and Distribution of the Guides
for Sectorists

The OCT of CIPA, through its publication personnel, will beresponsible for preparing the design for the guides. They writethem at the level of the sectorists and then pass them to thespecialists who authored them for a technical revision and finalapproval. The OCT of CIPA will also be responsible for the finalproduction of the guides and their distribution through theextension agencies.

Research and Formative Evaluations

The development research and formative evaluations will beplanned by the OCT with the advice of AED and ACT personnel.Quechua speakers will be contracted as surveyors to carry out theresearch and will be trained by the advisory personnel.

The results of the research and evaluations will be analyzed bythe crop specialists in order to use them as feedback for changesthat may be necessary in the technologies, research or adaptation
procedures.

Strategy Preparation for each Staae

This step will be made by all the OCT personnel so that eachperson will understand the integration of the contents in thedifferent mediums under their responsibility.

Design of materials for radio and teaching uides

The OCT personnel responsible for each of the mediums willprepare the format designs. In the case of the teaching guidesand the corresponding teaching format in the radio program, thecontent will come from the technical guides prepared for thesectorists. The content will be modified to the level of thefarmers and the teaching format will be more conducive to easierassimilation on the farmers part.

Testinq the materials

The communication materials will first be tested and approved fortheir technical content by the crop specialists. Once thisrevision has been done, they will be tested for comprehension bygroups of representative farmers from the target audience. Thistest will be done by the OCT personnel responsible for the design
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and production.
The final production of the materials will take place in the OCTwith the support of the OCT of Lima, or in a private company thathas been contracted for this purpose.

Distribution of Guides and Printed Matter
The guides and printed matter will be diffused to the farmersthrough sectorists, agricultural aids salespeople, communityleaders and community training committees, schools, and farmerswho have been identified as sources of information.

Monlitoring
Monitoring the radio messages will be one of the functions of theradio personnel of the OCT. The distribution and use of graphicmaterials will be an activity of the sectorist and will becomplemented by visits of the national and field advisory
personnel.

Execution of Extension Activities and face-to-face TraininQ
These activities will be the responsibility of the sectorists andwill be coordinated with mass media broadcasting, not only topromote it but also to complement it with teaching programs inthe radio courses.

Content Feedback for Different Mediums

This feedback will be channeled through the sectorists. Aspecific format will be prepared to be filled out when they arevisiting farmers and doing group work. In addition to thesectorists, OCT personnel will make several continuous visits tothe field to interview key farmers.

Training institutional Personnel

The training of OCT personnel will be planned according tomethodological aspects decided upon by the advisors that mustthen be reinforced. There also is the possibility of advice froma special consultant contracted for this pu.pose. Theorganization of events will be carried out by the OCT of CIPA andcan count on support and reinforcement from the OCT at thecentral level.

Project Supervision

The National Directorate of the Project has placed Mr. Raul
Graham in charge of the project supervision at the national
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level. Through this supervision, not only will the progress ofProject activities be observed, but also the activities that areshowing results can be transferred to other CIPAs.

VI.K. Institutionalization

In the philosophy of the CTTA Project, as a pilot activity, it isof fundamental importance that the methodology and strategy beinstitutionalized in the institution in which the project isworking. This should be done once it has been established thatthe effectiveness and correct focus apply to reality and to theobjectives of this institution.

The institutionalization is a permanent process for CTTA which
involves:

o a methodology and effective strategy whoseimplementation is feasible for the resources of the
institution

o a staff trained to direct the methodology and strategy,which enriches and improves it to better meet ever-
changing needs

o a small production team to produce the necessary
materials for strategy implementation

o a system of work and some operative mechanisms to beintegrated with the institutional mechanisms so thatthese work while still maintaining a balance
These mechanisms make the coordination ties extensive within aswell as outside of the institution (with other related
institutions).

The activities of the CTTA Project in CIPA-V have beenincorporated into the activities of the Office of TechnicalCommunication. The OCT personnel have demonstrated a greatinterest in CTTA's focus and are expecting to activelyparticipate in the implementation. Various CIPA's such as theone from Huancayo, Chiclayo and Tarapoto have participated in thetraining workshops that have already been held and the OCT of theChiclayo CIPA is trying to develop the aspects of CTTA's
methodology for itself.

The training that has been planned will be a fundamentalinstrument in the institutionalization process. This trainingwill be supervised by the OCT at the central level.

In the development of the activities, the rhythm most
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accommodating to the capabilities of the personnel and theoperative institutional mechanisms will be followed. Thepermanent advisors and the coordination at all levels of theinstitution would also have an effect on the development pace.

VII. Technical Assistance

VII.A Long-term Technical Assistance

The Project has a long-term advisor, Mr. Jose Ignacio Mata,anthropologist and educational communication expert, and anevaluation consultant, Ms. Martha Cruz de Yanes, sociologist andevaluation expert. They are both expected to remain for theduration of the project.

VII.B Short-term Technical Assistance

In November 1986, the Project received assistance from Mr. JoseLuis Monterroso, agricultural engineer, to determine thetechnology to be transferred. His work was originally to be usedin the Project's development in Huancayo. When the site waschanged to Huaraz, the technologies had to be determined onceagain and were done using the methodology proposed by this
consultant.

It is expected that another short-term advisor will be contractedto run the technical workshop in Educational Radio Diffusion inthe month of June 1987. Ms. Helena Pinilla, a Peruvian radioexpert and social communication professional, has been selectedfor this position. The necessary steps to arrange for hiring her
are being taken.

The national personnel in charge of the Project have determined apolicy with respect to the hiring of short-term advisors, apolicy that is shared with the INIPA authorities. When there isno possibility that the institution will resolve the needs of theProject through their own technical resources, the consultingneeds will be determined by the national team according to thedevelopment of activities. In these cases, the need forassistance will be analyzed among those professionals orinstitutions outside of the INIPA that can offer it in asatisfactory manner.
The results of this analysis will be given to AID for their
approval and decision on the corresponding procedure. If it is
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not possible to find this type of technical assistance in thecountry, AED will be asked to find and suggest candidates fromother countries.

It has not been possible to firmly establish which consultationswill be necessary to the long-plan outlook of the work. It isexpected that these will be used for the training of the nationalteam responsible for the execution of the Project and fordeveloping the communication activities for the technologytransfer once this is finalized.

IX. Some Circumstances that might affect the Development of the
Project's Activities

The government of Peru is considering the reorganization of theagricultural sector, which would affect INIPA's whole structure.The focus, policies and organization proposals of the newplanning are still unknown to the Project because they will notbe made public until next July.
The Project and its programming shculd be accommodated to theresulting new policies and institutional structures.

The flowing mechanism of the funds from the obligations of thenational counterpart have been affected by these new policies.It has also been affected by other aspects of wage policies whichoblige the financial source to reprogram the presuppositions andreorganize the distribution of funds. An inopportune flow offunds of the national counterpart could affect the normaldevelopment of the activities and their results according toestablished cronogramas (???).

The security conditions in the pilot region are changing, whichcould make it difficult to work there in accordance to AIDpolicies. We hope to achieve a substantial advance of theProject before the situation gets worse, so that, if thepermanent presence of the surveyors in the region is notpossible, mechanisms can be established to maintain the level oftechnical assistance from the central office or other CIPAselected as an alternative.
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