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Agpandix !

COMMUNICATION CAPASILITY IN COMAYAGUA

The department of Comayagua 13 well ssrvad w4ith racis transmittars,

In agditicn ‘o reception of :he national chains {such a3 HRN), thers
ar2 goth regional and local stations tnat cover varying aresas. [n ‘he
clty of Comayaqua, there are six transmiiters, thrae rsgional and
three local. The thr=e ragional stations cover thna aentire Comayagua
vallisy, plus adjacent parts of the neighboring depariments. The thrae
regional stations are Radio I[mpacto, Radia Corporac:on, and Rad:o
Comayagua. All ars zcommercial stat:ons proadcasting in the AM Sands.
The thrae local stations are Radio Sistema, Radlio Ster=opunto, and
Radiolandia, all of which ars FM stations with limitad broadcast
radii. At least two of them broadcast in sterag.

Thrae more transmitters ars located in the city or Siguatepeque, wnich
13 siiuatad at the norin and of *he vallay 3f Comayagua. Two of thaesa
are regilonal AM stations -~ CentroRadtal and Radio 3ensacion. Tha
third, Novagades, 1s a local FM station. Finally, a tenth transmittar
13 located in the town of La Paz. It 1s a rsligious station callad
Maranata.

The Regional Office af MNR arsviously 5roadcast on Radio Corgoracioan,
which they say has the highest listenership among the campesino
audiance. However, when the contract last came up for renewal, the
station and the Regional Office wers unabls to agree on a price for
the radig time. The asking price for the half hour cetwaen 3:30 and
3:90 p.m., five days a week, was S20Q Lempiras per month. The Regional
QOffice subsequently contracted with Radio Comayagua for the 3ame timae
Jeriod and fregquency of broadcast. The agreed upon price was 159
Lemoiras per month. The Regional Orffice reports that Radio Comayagua
13 the sacond most popular station among campesinos.

The Regional Crffice's usae of radio programming 1n support of iis wark
Segan about nine years ago uith the startup of a weekly radio program.
Five years ago, the frequency was changed from waekiy to five days 2
week , and it has apparently bsen in operation continuously since then.
The program uses a magazine format with sagments on local agricultural
news, 1ntarviews with farmers and agricultural sxperts, tachnical
advice on the iopic of the day, and aimilar content. In the last
7ear, the sacond person nominally assigned to the communicaton unit
has been away, leaving an 1mpossible procducticn burden on the sole
remaining pearson 1n the unit. As a resuli, new sroductior i3 fall:ing
bahind, ana many of the broadcas:ts are repeats of previous
transmissions. The communication 3taff fael that *nh1s 13 losing ‘hem
Joth aud:ence and =<redibility.
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AGRICULTURAL TECHNOLOGY AND TECHNOLOGY TRANSFER
IN COMAYAGUA, HONDURAS

I. Comayagua Agriculture

On a comparative basis, the agriculture of the Comayagua region of Honduras is
more highly developed and commercialized than most other regions of

Honduras. Though the large and medium sized farms Zenerally produce crop
commodities for marketing, many small farm operators also market some
commodities in addition to those produced for family consumption.

Small farms range in size from 1 to 5 manzanas (l mz. = 0.7 ha.), medium sized
farms average 5-l5 manzanas, and large farms over 15 manzanas. Most of the
agricultural land is in the small and medium sized farm sector. Small farms
generally are located on hillsides while the medium sized and large farms
occupy more gently sloping and level land.

The soils vary in depth from 30 cms. to more than one meter, though a higher
proportion of them are shallow, particularly those on hillsides. Hillside
soils have a sandy clay loam texture while valley soils are clay loams.

. Surface and subsoil horizons are similar in texture. Valley soils are in
general, more productive than hillside soils, but the soils of both areas are
low in nitrogen and phosphorus. Plant available potassium levels, however,
range from medium to high.

The climate of the region includes two seasons, rainy and dry. The rainy
season beging the last of May and extends through October, while the dry
season begins in November and continues through May.

The principal rainy season crops grown on small farms are maize and beans; on
medium sized farms, maize, beans and rice; and on large farms, maize and
rice. Crops grown under irrigation during the dry season include tomatoes,
cucumbers, onions and snowpeas on small and medium sized farms, while rice,
cucumbers and snowpeas are grown on the larger farms.

Research underway with application to small farms includes experiments with
animal traction implements, crop management, soil conservation, drought
resistant crops and varieties, and livestock. Research being considered with
application to small and intermediate size farms includes soybean variety
trials, windmills, and implements powered by biomass energy. Soybean varietal
trials are being considered for medium and large sized farms.

Input costs (a partial list) in crop production at 1985 prices include labor
at 5 lempiras (L/per day), urea at L 28, diammonium phosphate at L 43, and 12~
24-12 at L 36 per 100 lbs., improved maize seed at L 50/100 lbs., improved
rice seed at L 65/100 lbs., oxen (l pair) at L 1,000-1,500, a small 18
horsepower tractor at L 12,000, a two wheel walk behind tractor at L 3,000-
3,500 and a one bottom turning plow (locally made) at L 250-300.



II. The Extemsion Service in Comayagua

Extension staffing may be influenced by a lcosely organized structure of the
farm sector. There are farm communicies, commodity-oriented associations, and
cooperatives, all of which have a designated or undersctood leader, or
directive committee. Much of this organization is for the advantages gained
by group purchasing and marketing, but underlying the economic advantages and
perhaps of primary importance, is a social or culcural base.

Such a structure is highly beneficial to the extension service, particularly
to the extensionists and promoters, in transferring technology to the farming
public. By working closely with the leaders, they can extend their
educationai/t:chnology transfer programs. Though extension staffing is low,
it is important co recognize the advantages gained in working with and through
community and organizational leaders in reaching the farming public. Another
advantage in Comayagua is the general acceptance of new technology by the
farmers. As a group, they tend to manage their farms similar to that of a
business.

The Comayagua extension staff consists of 6 professionals in the Central
Office and 24 extensionists and 8 promoters in the outlying areas. Each
extensionist or promoter contacts the same 40 families each month throughout
the year. Thirty to 35 are added to this number during the course of the
year. The number of contacts with these families decreases with time but
periodic follow-up is continued. Only l0 percent of the farm population is
directly contacted while indirect contact is made with approximately 35
percent. Eighty percent of the extensionists' or promoters' working time is
directly to the small farm sector, 15% to medium sized farm operators, and 5%
to large farm operators. About 500 farm visits are planned per year by each
extension worker and they plan to conduct/participate in 15 field days.

Extensionists and promoters receive an average of three in-service training
courses per year, each of 5 days duration. Course subject matter includes
extension techniques, advanced technology in crop production and improvements
in family living.

The research staff at Comayagua works with 5 crops, or crop areas (for example
horticulture) ard conducts approximately 20 field trials/experiments for each
crop discipline.

III. Technologies

The technologies described below were recommended by Honduran professionals of
the Ministry of Natural Resources (MNR), Fundacion Hondurena de Investigacion
Agricola (FHIA), and the Escuela Agricola Panamericana, as having good
potential for the improvement of the agriculture in the Comayagua region. The
method and form of the technology transfer process must be developed in
accordance with the findings of target audience analysis mass communication
technology, and the particular technology. Most, if not all, technologies can
be divided into component parts which are more readily understood by

farmers. ALl of the technologies described will need the results of target
audience analysis and feedback to customize the methodology for their transfer
to the farming public.



Sources of technologies include regional research and extension centers of
MNR, FHIA, Escuela Agricola Panamericana at Zamorano and internacional
research centers such as CIAT and CYMMIT. Technologies pass through several
stages before they are accepted into the Extension Agency's plan of work. The
first stage involves identification of production problems and its general
discribution using information gained from area reconnaissance, visits with
farmers, and ocher means. During stage twWo, researchers develop and refine
alternative solucions to the problems identified. In the third stage, the
alternative solutions are tested under controlled conditions. The more
promising treatments or technologies are identified during this stage. Three
or more years are often required to complete and testing process. The fourth
stage involves taking the newly developed technology(ies) to the fields of the
farmers for testing. Extension and research workers cooperate in conducting
these field trials. Two to three years of field testing is common. Finally,
the technology is demonstrated at the farm level by excensionists, usually by
components, but possibly as a package.

A, Technologies Appropriate for Irrigated Agriculture in Comayagua

l. Technology l: Increasing efficiency of irrigation.

Farmers in Comayagua generally make extravagant use of irrigation water which
reduces the number of hectares that could bs irrigated. The administration of
irrigation water use is the responsibility of the Ministry of Hydraulic
Resources. 1Its goal is to increase efficiency in the use of water and to
distribute that saved to additional farmers.

Part of the problem with inefficient water use relates to its low cost to the
farmer. Also, irrigation water flows chrough field laterals at a v. ! rate,
resulting in low infiltration. Using siphon tubes to transfer water .rom the
main irrigation channel to field laterals reduces the rate of flow and
increases the percent of irrigation water chat infiltrates into the soil.

Though direct savings to the farmer is low, the micro-environment for the crop
1s improved, salt accumulation in the soil from the irrigation water is
reduced, and more land could be irrigated with the adoption of siphon tube
irrigation.

2. Technology 2: Control of botritis and mildew in the production of onions
with the use of approved fungicides.

The objective in bringing this to the attention of farmers is to familiarize
them with the problem and the effectiveness of fungicides in its control.
Treatments should include a no-treatment control and an additional treatment
for each fungicide or combination of fungicides to be compared.

3. Technology 3: Production of vegetables on raised beds.

The general practice is to flood the area (flat land irrigation). This
practice creates a moist and humid condition which favors diseases and

mildew. By using raising beds and irrigation im the channels between cthem,
vegetables can be grown on a soil surface that is free of water while the root
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system obtains soil moisture through lateral seepage from the irrigation
channels. The objective of demonstrating this practice is to show farmers how
the beds are most efficiently made and their effectiveness in controlling
diseases and mildew in vagetable production. It is particularly advantageous
practice in the production of onions but may also be suitable for other
vegatables,

4, Technology 4: Trellising versus ground growing of cucumbers.

Traditionally, cucumbers are grown on the ground, are heavily irrigated and
over—fertilized. By trellising much less fertilizer is needed and the qualicy
of the cucumber is improved. The objectives in continuing to demonstrate this
technolidy 1s to increase the use of trellising, to reduce the use of
fertilizer to the levels indicated by research and to improve irrigation
management.

5. Technology 5: Vegetable variecty crials.

A constant supply of new vegetable varieties differing in appearance, flavor,
yield capabilicy, and other properties are being developed by plant

breeders. These must be further screened by researchers to determine their
potential for a particular region or market. Yegetable variety trials provide
an effective way to introduce promising new varieties to the farming public.
Farmers attending community field days can, through observation and obtaining
information on the advantages of each variety, decide if a new variety will be
beneficial cto their operation.

6. Technology 6: Processing tomato trial with and wichout staking.

The purpose of such a demonstration is to compare new processing tomato
varieties with chose commonly grown and their performance under staked and
non-staked management. If yields of marketable fruit are not improved by
staking for certain varieties it may be economically advantageous to grow a
variety that performs well without staking. Two fertilization programs could
be included in the trial to check yield and quality responses of the various
varieties to differences in fertilization.

7. Technology 7: Effect of nitrogen on yield and quality of the tomato
variety, Napoli, or other varieties.

Farmers may be applying higher than necessary amounts of nitrogen which
adversely affects quality and the level of disease in tomatoes. Three to five
nitrogen levels need to be compared for one or more tomato varieties to
demonstrace the effect of nitrogen application rates on yield and quality of
fruic,



B. Technologies Appropriate for Unirrigated Agriculture in Comayagua

L. Technology 8: Chemical weed control in soybeans.

Soybeans are not grown extensively in the Comayagua region, but there is
interest in expanding the area planted. Weeds are a serious and labor-
intensive problem. Though nerbicides for weed control add directly to the
costs of producing soybeans, labor to erradicate weeds contributes comparative
costs. The purpose of such a demonstration is to compare weed control in
soybeans using manual labor or different herbicide treatments. Effectiveness
of the various treatments, formulation of the solution, and method of
application would need to be compared and discussed by extensionists/
researchers.

2. Technology 9: Maize variety trials.

The objective of conducting maize variety trials is to inform and to show
farmers the varieties and hybrids that are available to them, ctheir yield
potential, the quality aspects of each, growth characteristics, plant nutrient
requirements and associated costs. Varieties used by farmers as well as
hybrids recommended by MNR researchers and extension agronomists should be
included in the trials. Additional hybrids may be obtained from CIAT and/or
CYMMIT. These research organizations may have hybrids that have particular
application to cthe climate, soils, maize pests, and food requirements of the
Comayagua region.

A stepwise procedure for establishing a maize variety trial is described
below.

o Obtain seed of the varieties and hybrids to be included in the
field trial. Ascertain their availability to farmers and
determine viability of the seed.

o Take a representative sample of the plot area and have it
analyzed to determine soil amendment needs. Treat half of the
plot area similar to what farmers practice and the other half
as determined by soil test results. Plant varieties and
hybrids across both treatments. If a statistical basis for
making recommendations is desired, replication and
randomization of varietal plots in each replication will be
necessary.

o Plant about the last of May using the plant population, between
row spacing and within row spacing recommended by MNR extension
agronomists. Use three plots and harvest center row for yield
data. Harvest the portion of the row with the farmer treatment
separately from the portion of the row where the soil has been
amended based on so0il test results.

o Apply pesticides if needed, in accordance with established
recommendations.

o Use traditional practices of farmers for curing and harvesting.



o Determine per hectare fsr 2ach variety the yield, plant
populacion, number of sca.«s Lodged number of barren stalks,
and resistance to disease and insects.

0 Conduct a field day for Zarmers, interested people,
agribusiness personnel and professionals, at time of harvesc.
The harvested corn from the center row of each variety should
be piled at the end of the row for inspection by field day
participants. Yield data, adjusted to desired moisture
percentage, and other maize characteristics should be noted and
discussed for the people attending. Harvest farmer practice
part of row separately from part of row treated in accordance
with soil test resulcs.

3. Technology 10: Planting density in maize.

Maize yields can vary with variety and plant population per manzana.

Varieties differ as to optimum plant populacion for a given moisture regime.
[t is cherefore helpful to farmers to show them the performance of different
maize varieties using different plant populations per manzana. The spacing
between rows should be constant. Plants per manzana is then controlled by the
spacing between hills within the row. The general laycut for this
demonstration would be similar to that of technology number 8 for maize
variety trials.

4. Technology ll: Phosphorus use in crop production.

Hillside soils of the Comayagua region generally are low in phosphorus and
crops respond dramatically to applications of high phosphorus fertilizers.
The objective of a field trial to demonstrate crop response to phosphorus is
to increase awareness of the problem and to relate increase in yield to the
economics of using high phosphate fertilizers. The soil area used for the
demonstration must be analyzed to determine plant nutrient needs. The
demonstration should include the fertilization practices of the farmers as
well as one based on soil test results. An additional treatment, using
composted plant residues, could be added to demonstrate the benefits of using
compost as a source of phosphorus as well as other plant nutrients. Including
compost as a Creatment provides a minimal cost, but labor intensive practice,
that may be of interest to farmers with limited financial resources and
surplus family labor.

5. Technology l2: Supplying the plant nutrient needs of rice.

Rice is under-fertilized by many farmers. The importance of using the
recommended amounts of plant nutrients could be demonstrated to farmers using
their standard fertilization practices to compare with recommended amounts of
nitrogen, phosphorus and potassium. The recommended treatment should be based
on soil test results. Data would need to be taken on yield, costs of
fertilizer inputs for the two treatments, soil test results, and the economic
recurn on each fertilization program for presentation to farmers during field
days and at production meetings on rice, or in mass media communications.
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6. Technology 13: Slug (Babosa) control in beans in El Rnsario area in
Comayagua.

Research on bean slug control by Dr. Xeith Andrews and associates at the
Zamorano School in Honduras has defined the life cycle of :his pesr and tchey
nave developed effective measures for its control. Most beans are planted in
October. To control or eradicate the slug, it is essencial to apply
treatmencs during the growing season of the corn crop preceding the bean
crop. Adequate control is much more difficult or impossible if farmers wait
to apply treatments after 3slugs have appeared in the bean crop. Several
Creatments are listed below which can be applied singly or in combination
depending on the seriousness of the slug problem and adequacy of cthe
Creatment.

If complete eradication is achieved, reinfestation of a field will not occur
to a significant degree for at least a year. Treatment around :he perimeter
of a field tetween host weed plants and the growing crop could prevent
reinfestation. The objective of the slug concrol program i3 Co create among
farmers an understanding of its life cycle and how the slug, through proper
control measures, can be controlled or eradicated from their bean fields.

Bean Slug Control, Practice L. Maintain maize crop totally free of weeds
after it has reached a height of 0.25 to 0.50 meters. This practice reduces
the slug population by eliminating its food supply. The elimination of weeds
also conserves soil moisture and plant nitrients for the maize crops.

Sean Slug Control, Practice 2. Rake residue or surface of soil into smali
piles between the rows of corn. Slugs, after a night of feeding, take refuge
under the piles as daylight emerges. The residue piles are turned over every
few days during the early morning hours to expose the slugs, which are then
destroyed. Slugs are an intermediate host to a parasite that is harmful to
man. To prevent infection it is necessary to carefully wash hands, as well as
the tools used for destroying the slugs.

Bean Slug Control, Practice 3. Oil or similar type cans with the tops removed
are placed in a maize field so that the tops are even with or slightly below
the surface of the soil. A small amount of poisoned bait is placed on the
bottom of the can, which is then covered with a roofing tile. The baict
actracts the slugs inco the can where the babosa eventually die from
consumption of the bait. Slugs move approximately two meters during the night
and, therefore, the baited cans or traps should be spaced two meters apart.
The effectiveness of slug bait declines with time and when rains occur. This
makes it necessary to empty and rebait the traps every 7 to L0 days. This
control measure makes efficient use of bait, but is labor intensive.

Bean Slug Control, Practice 4. This practice, which is similar to the baited
trap technology, is less labor intensive but more expensive. It involves
broadcasting the poisoned bait on the surface of the soil in che maize

field. Due to the reduction of its affectiveness with time, particularly if
rains occur, periodic reapplication is necessary.

The present slug bait exists in a loose form and is easily washed away with
rain. Since a pellet-making machine is expensive, a cheaper way of making
pellets, using locally available materials, is being investigated in Danli.

-7-



[f successful, the process will reduce the cost of slug control by reducing
the number of applications.

IMPORTANT: Always use gloves or cover hands with plastic bags and cover mouth
with wet hankerchief when using or handling slug bait or pesticide chemicals
of any kind. Wash hands after each application or if chemical gets on the
skin. Prevent contamination of eyes and store out of the reach of children.

7. Technology l4: Leaf-hopper control in beans.

Leafhoppers extract fluids from the bean plant and in so doing reduce 1its
vitality and yield. Plants appear wilted, similar to their appearance when
deficient in moisture. Because of their small size, a farmer may not be aware
of the presence of leafhoppers until considerable damage has been done. Close
inspection is required to determine their presence, or the symptoms of their
presence, in beans. The objective in educating the farmer on leathopper
control in beans is to increase his expertise in detecting its presence in the
bean crop, when to treat, what insecticide to use, and how to apply it.
Entomologist Emily Vasquez, with the Ministry of Natural Resources, has
developed an educational program for its detection, level of incidence in the
field, and in insecticide spray program, shouid the infestation level indicate
that it is needed. .

8. Technology l5: Bean Pod Weevil Control in Beans.

Damage from this insect occurs when the eggs, which are deposited during the
flowering stage of the plant, hatch into larvae that feed on the beans forming
in the pod. An effective insecticide is available for weevil control.

Program emphasis needs to be on familiarizing the farmer with the appearance
of this insect during its egg-laying stage, what insecticide to use, when to
treat, and how to apply the insecticide. The program for assessing level of
infestation in the bean field, the need for applying the insecticide, and time
and method of application is available from Emily Vasquez, Entomologist,
Ministry of Natural Resources.

9. Technology 16: Family gardens.

Fresh vegetables and fruit are often lacking or inadequate for proper family
nutrition. A demonstration garden could be used to show family members,
friends and neighbors how to grow additional vegetables and fruits and how to
incorporate this produce into the family diet.

Manure, both poultry and cattle, is available for use on family gardens at
minimal costs. It is important to use only moderate amounts of chicken
manure. Too much results in much vegetative growth and poor yield. Making
compost Co uge as a source of plant nutrients, using green plant materials or
residues, manure and soil, also could be demonstrated. 4 comparison of
mulching between rows versus not mulching would show the benefits of a four to
six cm. thick mulch layer for controlling weeds, conserving moisture,
increasing yield, reducing disease problems and improving the quality of the
vegetables produced.

[



10. Technology 17: Technologies for soil conservation.

The purpose of demonstrating soil conservation technology is to create an
awareness that soil erosion is a serious problem which reduces the
productivity of soils through the loss of fertile topsoil and, in addition, to
demonstrate the technology for reducing soil losses to acceptable lavels.

Soil loss which is caused by rapid and excessive flow of rainfall downslope is
a serious problem on hillside farms in che Comayagua region. Conservation
measures are needed to prevent loss of soil, to conserve moisture and plant
nutrients, and to maintain long-term productivity. It is a problem that has
been extensively researched worldwide. The results of the research have
general application, though need to be adopted to the Honduran system of
farming. 1In addition to the use of soil conservation measures on cropland,
surface water management needs to be considered for the land area above that
being cultivated. Trees, which are one of the most effective covers for
retaining rainfall on sloping land and for prevention of erosion, need to be
planted or reestablished on the steep slopes above the tilled fields. They
are a valuable resource as well as an excellent rainfall conserving plant
cover.

The technologies listed and described below have particular application to the
gently, moderately, and steeply sloping land being cropped by farmers.

Contour Planting. Contour planting is the planting of rows on level or
slightly sloping contours across or at right angle to the slope of the land.
It reduces soil loss by slowing or stopping the flow of rainwater down the
slope. Each row serves as a small ridge or dam which impounds or slows the
movement of rainwater and thus increases the time for the water to seep into
the soil. It is a particularly effective practice on gentle slopes. Though
contour planting on steep slopes reduces soil loss, other conservation
practices such as strip cropping, terraces, and water management are needed to
achieve adequate erosion control.

The first step in contour planting is to mark off level contours across the
slope at intervals of 30 to 50 meters. This can be done with a frame or
leveling device with a plumb-bob attached to its center apex. It is easily
made from materials available on a farm.

The next step is to make the planting rows parallel to the marked contours.
The final step is to plant in the rows marked off on the contour. Ridging
soil along the rows during weeding or tillage operations increases the
capacity of the contoured rows to retain water and the effectiveness of
contour planting in controlling erosion.

To convince farmers on the use of contour planting in reducing erosion, a
comparison needs to be made with planting made parallel to the slope of the
land.

Strip cropping. Fields in sod crops can be strip cropped by alternating row
cropping and sod strips on the contour. The width of the sod strips and row
crop strips is influenced by steepness of slope, that is, as the percenc slope
increases, the width of row cropped strip decreases and that of the sod strip
increases. The steeper the slope, the closer the spacing.
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The strips to be row cropped are marked off on the contour. The land is
tilled, rows are plowed or marked off on the contour, and then planted. The
sod strips, which are left intact, intercept rainfall and water flow from
upslope, slowing its movement and thus increasing the amount of water that
percolates into the soil. Strip cropping reduces the length of slope of row
cropped land which greatly reduces run-off and soil loss. A modification of
strip cropping is to leave a strip of sod between each crop row planted on the
contour.

Contour Terracing. Soil erosion increases with steepness of slope, intensity
and time period of rainfall, and in length of slope. Contour terraces are
used to shorten the length of slope. The spacing between terraces on sloping
land decreases as percent slope increases. Because of this facet, terraces are
not practical for steep land. Where cropland is scarce, however, steep land
or mountain sides may be completely terraced.

Terraces are laid out on the contour or they can be sloped slightly to permit
drainage. They are constructed from the soil material adjacent to them on the
uphill side. Such construction leaves an embankment and an excavated
impoundment or drainage area on the uphill side. Terraces, therefore, store
water and serve as drainage ways for excess water.



