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- -SOIL- FERTILITY-------~ 

I. PROJECT SUMMARY 

The purpose of this project is 
to create, through a coordinated Central American soil.

fertility research program, a system 
capable of producing fertilizer-use alternatives
 
wich are suitable for the cropping systems of the small farmer.
 

The purpose will be attained by building on the base established in Central America
by previous AID- funded North Carolina State University (NCSU) activities in

International Soil Test'ing and Interna, onal-SWoFiE flrT 
 valuation and Improve
iment. 
 These activities have strengthened the Central American countries' capacities
in laboratory soil chemical analyses, greenhouse trials to measure plant response to
 
inorganic sources of plant nutrients and methodologies for data correl. The new
. .ation
ROCAP-sonsored project will continue to supporti these activities where necessary,
 
but enp.,asis will be plaeed on the identification of the most economic, ecologically
sound and productive plant nutrient inputs into the Isthmian soils farmed by the 

rural poor. 
 ROCAP will provide a total of $700,000 for this project to be obligated
 
over a three-year period.
 

To insure the continuity and regional institutionalizagion of the program after ROCAP
funds are di ,ursed, ChTIEwill be groomed during the life of the project to become'
 
the soil fa: ility program implementing agent in the region. 
CATIE is the logical

co-ice because it is expected to bp named as 
the regional research coordinating agency

by the Ministers of Agriculture of the five Central American governments for the new 

socio-economic community evolving in the region. 
CATIE has expertise in various
fields of soil science but has not been significantly involved in providing technical

assistance in applied soil fertility research in Central America.
 

To remedy the .technical assistance deficiency, ROCAP will develop an annual action
plan with CATIE in which (1) the Central American technical experience developed by

1CSU in soil fertility will-be transferred to CATIE technicians and (2) during the

three-year period of this project, CATIE will, in cooperation with NCSU, become

s>)t4ematically and programmatically involved in providing technical assistance to all
of the five Centril American soil fertility programs. CATIE, collaborating with NCSU,

wiJ1 
provide training and technical supprt to existing programs in the five Central
Ainerica- countries to: 
 (a) improve research design and analytical procedures; (b)

develop an expanded program in applied field research on small farms; (c) evolve

Improved data collection and resultant interpretation offfield response trials;

(d) provide improved organic. and inorganic fertilizer, soil amendment and cover crop
icconmendations based on laboratory analysis and field response correlations fur basic
tood crops and inter-cropping and (e) develop essential soil fertility data required

by the regional and national agricultural information and data syctem useful for the
formulation of tec-paks. At the completion of this ROCAP soil fertility project,

CATIE will have developed the essential linkage with national programs and will be
expected to provide the primary extra-national technical support and coordination in
soils manatement/crop production research to 
the five Central American countries.
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Lon9g andshort: term,.technical adviqory assisaance wilepprovided to upgrade sk
S of coopoerating countries' personnel in thet4o1lowing areas:'j h ~ j 

(1) Designing and implementing Ministry of Agriculture soil fertili'ty,prografnis'
,,'

including necessary upgrading of functioning poysical plants ( artie
 
and greenhouses).,
 

(2) Designing and managing fertilizer response trials on fields of small farmers
 
and correlating the response to fertilizers with chemical analysis of the soil.:
 

(3)Analyzing data relating crop response in field fertilizer trials to the
 
*economics 	 of fertilizer use, and the presentation of this data to the agri-, K

cultural information system in such a way'-that it can be used to meet the
needs of national planners, the fertilizer industry, the change agents and 
the farm community. 

(4) Identifying soils and geographic areas where conditions are sufficiently
 
similar to allow extrapolation of fertilizer use recommendations within and ?1
 
among the Central American countries.
 

(5) Initiating experimentation with organic and ground-cover sources of plant

nutrients and with mulches including the evaluation of the agro-economic
 
productivity of their use.
 

Ii. SETTING
 

The role of ROCAP in the development of agricultural programs in Central America, as
 
defined iniits DAP, is "directed at developing the regional techno&ogical capacity

tiecded to support more effective and accelerated country efforts." SoiI fertility

ewvaluation, which is aimed at optimizing returns to farmers from their land, 
is a
component part of this technological capacity. However, the potential for the in
creased productivity of nearly all agricultural areas of Central America in untapped

due to lack of research knowledge regarding what systems of fertilizer use when inte
grated with improved varieties, cropping systems, pest control measures, etc., 
can
result in 	production levels in the tropics that equal or surpass those of the temperate

countries.. 

Most of the basic food consumed in Central America is produced on small farms. This

traditional source of food has not been able to satisfy domestic needs. 
 The ppoblem

of domestic production has been further complicated by rising fertilizer prices in
Central America which have increased by 300 percent or more during the last two years.

Despite these price increases supply cannot meet demand. 
Uncertainty as to the 'Icoetinued availability of food from the U.S. 
 and Canada which is required to meet
Central American national shortfalls resulted in a meeting of the Central American
 
Ministers of Agriculture on October 25-26, 1974 during which the highest priorityvwas

placed on developing self-sufficiency in basic grains by 1980.
 

The goal of self-sufficiency can be more quickly attained by using appropriate

fertilizers, in the most effective way possible with special attention towards the needs
 
of small farmers. Thus, technical assistance in solving soil fertility problems

quickly and efficiently in the' face of rising fertilizer costs and limited availability

is a top priority program in Central America because:
 

(1) Proper use of the nesearch findings can lead. to rational-allocation'of
 
shoet supplies of fertilizers- and ., . ...... ,*4 
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Te armer can be miore(2 m~l- effectively informnedf .
 
the proper quantity of fertilizer to use thereby re6duclng,


fi.L* ., .risk. 

This project has been developed on a regional basis because of the
need to utilize the same methodology in laboratory, greenhouse and
field fertility studies in all countries of Central Ainerica. This
 

will allow direct comparison of research findings among all these

countries and can lead to a reduction in the quantity of such work
in each 'countr/ when research findings show applicability in more
than one of these countries, This is an important factor because,
in general, these countries have common problems and in many areas
 
soils are sufficiently similar to allow transfer of technology with
out extensive field work. The regional nature of this project

allows for economies in the allocation of technicians and resource
 
inputs.
 

Since the International Soil Testing Project's initiation in 1964
under an AID/W-funded contract with NCSU, all Central American countries have been provided technical assistance'advice which wouldpermit them to develop-or to upgrade soil and plant analysis, green
house facilities and analytical methodologies. All C.A. countricsexcept Honduras have done so; however, Nicaragua's facilities were
affected by the 1972 earthquake and Nicaragua requires additional

technical assistance inputs in order to establish the physical plant
necessary for maximizing its utilization of the assistance offered

-through this new Soil Fertility Project. In early 1974, AID/W
evaluated the 
soil fertility research activities in Latin America
and determined that in the future far greater emphasis was needed in
field research and on the application of research results to the
small farmers situations. Subsequently, ROCAP was asked to poll

each C.A. USAID to determine interest in continued soil fertility
assistance. 
Each one responded affirmatively with an indication of
its needs. 
This project is designed with that evaluation in mind.
 

II. PROJECT DESCRIPTION
 

There is 
a need to introduce a higher degree of regionality in the
 
existing soil fertility programs of the Central American countries.
However, in order to 
achieve the regionality, emphasis must be

placed first on strengthening national programs.
 

Soil fertility research is 
an essential part of each cooperating

country's agricultural development programs. 
 This project is
 
designed to support the agricultural programs of the USAIDs, and,
...
additionally,. w uPPort ROCAP's regional agricultural projects.
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Small Farm: Cropping Systems anid. Agricultural nformation a'
mnent. 
 Data generated by the project in, ach c-ountry ~Pl.i~informaL7 

a tr on Manage_
Scooperation 
 with CATIE in the development and di0ssefuncation of
technological packages by the Agricultural InfraoMne .
 

n e.t:i.!
~ 
Project to the small farmer in 
a usable form.
 

NCSU will be contracted to provide two full-time soil scientists
and short-term technical assistance for training national techni
 
cians in:
 

(1) Designing and implementing a Ministry of Agriculture sol'
fertility program to include the development of a function
ing physical plant (laboratories and greenhouses).
 

(2) Designing and managing fertilizer response trials on F lds.
of small farmers and correlating the response to fertilizer

) with chemical analysis of the soil.
 

(3) Arlyzing data relating crop response in 
field fertilizer

trials to the economics of fertilizeruse, and the presentation of this data to the agricultural information systean 
in such a,way that itcan be used to meet the needs of
national planners, the fertilizer industry, the change
 

(4)aIdentifying soils and geographic areas where conditions
 
are sufficiently similar to allow extrapolation of fertilizer use recommendations within and among the Central
 
American countries.ee
 

(5) Initiaving exper4imentation with organic and ground-cover 
 U 
sources of plant nutrients and with mulches including

the evaluation of the agro-economic productivity of their
 use,
 

Initially$ the NCSU team,, in conjunction with CATIEJ) the host countries'Ministry of Agriculture and USAIDs, will identify host country
institutions and personnel who will participate in the 
new aspects
of this project. Concurrently, an 
annual work plan, utilizing 'the
results'of the survey of technital assistance requirements, which
 was made in June 1974 by ROCAP and NCSU for each Central American
country, will be developed with CATIE, the cooperating countriesand USAIDs.
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o owing his agronomists from'each country,I Lu AirA
esults-ofL.-6rev-1 eu C:tPchmc--aayj-n
 
.oil under study, mia1 reP_ce tve from
appropriate training the'nCtechnical advisor 
 fcessary to increase their capabilities on
Lield
trial design, inspoaslaton and management and collection and inter
p-etation of th a stant data. There is a Substantial number women.technicians currently worin ofin regional technological centersEvery effort will be made such pa CtIE.to dra upon theciin the design, implementattraining aspects of the project. aien and
 

$ The training requiredevaluate crop response for theplantinstalationnutrients includeo hola to willof the fieldinstructiontrials totoutilize: 1) the principal food crops grown
h the target

group of farmers on the major agricultural soils of the area; 2)

the essential plant nutrients; 3) traditional and, improved intcr-,

cropping and rotation systems; and 4),.organic sources of plant

nutrients, mulches, chemigal fertilizers, lime, and other soil
amendments. 
 The project will place special emphasis on those aE.
cultural commodities and production areas of the respective countries in which A D loan and grant support is being provided.
 

Future field trials will emphasize small farms where particular
plant nutrient problems have been identified. These rials will

utilize the best available "state of the art" production techniques
on which to evaluate crop response to plant nutrients. The present
production practices of small farmers will Also be included in The
trials to enable the comparison of research rcsults with 
 reser.t
practices. This will permit comparative economic evaluation of thefarmers technology with the technology under trial. Thu's Coode!-ratin('
country personnel will develop the best information on how ferti
lizers 
can be used to improve crop yields and income for large

numbers of small farmers.
 

Another result of shifting soil fertility research off government

experiment stationsto small farmers' fields will be the development

of effective personal linkages between research people and farers.

This approach will form a link in a "feedback" system which can
lead ',o a ie-alignment of experimentation directed towa)crd solving
the problems which farmers face 
an'dshould help prevent the dissomination of non-viable recommendations. It will also improve viable
recommendations by permitting CATIE and national technicians to
refine them in line with changing economic, marketing and technolo
gical conditions'.
 

The crop/fertiliner response studies generated by this activity,
in conjunction with other technical information, will provide data
identifying the tpsof soils for which efficient production tcchnology can be transferred. 
 These studies will also identify those
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soilsffor which efficient technologies have notye
be
 
and .... i..sap..oach. ll-multiply-the-effectivenessf-
past soil fertilityby enlarging the 

of
 
area to which existing
results 
can be applied. The procedure will also s 
 ten the time
required for developing fertilizer use alternatives and will allow
cooperating country research personnel to concentrate their efforts
on those soils and areas 
for which efficient technologies have not
yet been developed. The resultant data will be fed into existing
national agricultural information systems and, ultimately, into
the proposed regional Agricultural Information Management Project
for further analysis and dissemination of recommendations.
 

A single set of field trials will suffice to indicate whether efficient transferabld production technique exist for similar soils
occurring in more than one 
country. Thus, cooperating countries
 can concentrate future research efforts on soil areas for which no
cuansferable efficient production technique exists.
 

IV, COUNTRY SPECIFIC SITUATION
 

In each Central American country, the technical assistance advisory
services to be provided by NCSU technicians under this project
r.present the sole source of expertise to the USAIDs. 
This project
is linked Lo -aii cLivity in so!! iferMiiLty L'SeCLUI uuL.,wLiy unLdi'way in Central America.
 

In the management and' implementation of this project ROCAP will provide assistance directly to the country program in response to requests for assistance and interest demonstrated on the part of each
country in achieving the objectives sought. The counterpart contribution of each cooperating country will consist of the services
of technical personnel, laboratory and greenhouse facilities, the
vehicular support and other necessary materials which are required
for the implementation of this project. 
 Support by governments to
match inputs financed by this project will be a condition on which
allocation of project resources will be made. 
 Each USAID has been
consulted and agreed to assist ROCAP in supporting this project.
*They'have checked with Central American governments to assure that
present staffing levels in Soil Science Departments will be
maintained to support this project and the host governments understand the additional support which is considered necessary f3r implementation of this project.' 
This additional support will be detailed in the work plans to bc developed upon initiation of this
project. 
 These work plans will become attachments to the Memorandums. j 

V 
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of .Understanding':
whhh were signed in 1971 in each Central American
 

Th tau-of--each- Centr--American--country 's-soil-researh- probgram

is, as follows:'
 

1. Guatemala This country has one 
of the best 'soil fertility

programs among the LDC"s..The laboratory is efficient and results

of 'ample analysis: are accurate,. Greenhouse facilities are modest
 
but adequate. Field activities for the major crops are well de
 
veloped. 
The staff is relatively large and well-trained. The

primary need is to incorporate this activity into other Guatemalan
 
agricultural research and development programs and create a means

of exchanging -soil fertility research findings withthe other Central
 
American countries having similar soil situations.
 

2. El Salvador - This country's soil fertility program is above 

average for the LDC's. 
 The main government laboratory is equivalent
to Guatemala's and there are 
three other laboratories which also

provide good service. The overall soil fertility staff is not quite
so large or well-trained as that in Guatemala, but the discrepancies
 
are not great; however, low salaries threaten stability. Field ex
perimentation is at perhaps 60% of the level in Guatemala, but only

relatively small inputs would be required to bring it to equivalence.

The maxin problems are disDersion of efforts and raDid turnover of
 
personnel.
 

3. Costa Rica - This country's soil fertility program is midway
between El Salvador's and Guatemalats. Laboratory, greenhouse, and
field capabilities are 
essentially equal to Guatemala's. The staff
 
is technically capable but further assistance is required in program

management and in strengthening assistance to small farmers. 
 A
 
similar need for greater linkage with other Costa Rican agricultural

research and development program is also apparent.
 

t. Honduras - All aspects of this country's program are at present
 
very weak. However, there is a fairly large amount of data from
 
past field research which provides a basis for initially improving

fertilizer recommendations and developing a more effective integrated
 

"A Memorandum of Understanding was signed in each C.A. country in

1970/71. In it the Ministry of Agriculture, USAID Mission and NCSU
 
detailed their mutual interest in improving existing national soil

fertility program and facilities. A work plan was attached to each

Memorandum of Understanding covering objectives to be attained by

1974. These work plans will.be reevaluated, updated and modified to
 
cover the activities proposed for the period 1975-1977.
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program in suppo t of national food iPrdutionygoals'. ''.,Few, ''d 
personnel are present1y available.', Given past expeience,it wil
 
be difficult to i cvelopSa strong Thinwlte nex thre
 
burdenlfe ab d
onrTeuasistaan effotise frades foand-iHcr as-

GOH support is secured. The GOH, recognizing theweaknesses in th
 
existing program, has ordered eqIipment fr a new laboratory follow
ing NCSU recommendations and is reorganizing its totalreyearch p'o
*gram. The Ministry of Agriculture has expressed a strong desire for
 
greater 14CSU soil fertility support in program design, training and
 
analysis of crop response data. In addition to GOH inputs, the DB
 
has contributed substantially to the soil fertility program for
 

ygreenhouse
and on-farm demonstration work.
 

USAID/Honduras has $19,000 allotted to purchase lab equipment for 
the Pan American Agricultural School. This will take some of the I 
burden off the labin Tegucigalpa and provide facilities for trair
ing future technicians from I-atin America on regionwide soil fer- 3 
tility program methodologies. In addition, the Honduras USAID 
Agricultural Sector Loan provides funds for soil fertility field 
testing ($40,000). This is to be used by the'Ministry of Agriculture 
in making on-farm tests, portions of which will be located on 
"Asentimientos.le 

5. ica This country's fertility program is difficuilt
-n i soil 
Lo 6vaA.LAte- be-1ZC&**5- If Sever±al conrtradictory azi+,ecto. Th IL 1, 1 
laboratory is fairly well-equipped and could function well. How
ever, it is physically isolated from its clientele and lacks depend
able basic supplies. A number of relatively competent staff members 
are available but their efforts would be more productive under better 
management. Increased GON support will be required for the program 
in the future. 

The GON, as a result of an agricultural sector analysis, IS present
ly restructurin~g its support to the rural sector with priority
 
emphasis on the rural poor. Upon reorganization, agricultural re
seai'ch will be located in a new Nicaraguan Institute of Agricultural
 
Technology. Future research will be carried out as an integrated
 
applied action program, and the GON proposes close cooperative work
ing relations with other Central American countries. The rapidity
 
of implementation of this new focus in the soil fertility area can
not be fully'evaluated at this time. The GON, however, has requested
 
greater NCSU soil fertility advisory assistance in order to attain
 
their,research objectives in this field.
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V. COURSE.OF AcriorIN IMPLEMENTATION PLAN .
 
In nua,ry 1975 Soil Fertility Proec persincoperation with
 

,, USAI Ds~and ,,counterparts~llw devel op a work polan for each count r;. 
-This work .plan will be an attachment~to-the existing Memorandums.of 


Understanding* between Ministries of.Agriculture, USAIDs and NCSU. 
Details of the work plan willibe based upon the results of the re
gionwide survey of country program status and needs made in cooper
ation with USAIDs and Ministries of Agriculture in 1974 by Mr. E.M. 
Stickney of ROCAP and Drs. J. L. Walker and John Nicholaides of the 
NCSU team. It is anticipated that work plans will be completed 
within 3 months. " 

A. Continuous Activities
 

In January 1975 the Soil Fertility Project staff in cooperation with
 
CATIE, the Agricultural Information Management Project and cooper
ating country agencies will initiate the location of data relating
 
plant response to the use of fertilizers and will evaluate and reduce
 
this data to a manageable form.
 

At the same time, the same agencies will identify the user i.nstitu
tions' data needs. Part of this activity will include the coordina
tion of this project's work with similar work being carried out or 
which will be initiated under USAID or other sDonsorshiD. 

Additional activities which will be initiated in January of 1975
 
include the following:
 

1) In cooperation with host country agencies the Soil Fertility
 
Project staff will design, help organize and provide training to host
 
country personnel in the proper sampling of soils and plants and the
 
selection of areas suitable for yield trials. Considerations include
 
small farmers, their soils and cropping patterns.
 

2) The Soil Fertility Project staff will cooperate with host coun
tries in evaluating the data from yield trials and from soil and 
plant analysis to establish economic and technical production effi
ciencies, and area and region specific correlations. These results 
will then be recycled by the cooperating ,country agencies and by the 
NCSU team to the user agencies through the Agricultural Information 
Management Project. 

3) Soil Fertility Project staff will help train personnel from the
 
cooperating agencies in the assessment of soils and on soil-related
 
agricultural production potentials and on problems to include the
 

*please refer to footnote on Page 8.
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:'<J;identification of plant nutrition reserch needs, an the
 
ments, for sOluti"ns.
 

Addi.tional activities will be initiatedin October 1975 by the Soi 
> Fertility1Projt a 
7,agencies, as follows: 

1) Delineation of the areas of soil and ecological repion homoge..neity both within the cooperating countries and on a regional ba~sis. 

2) Publishing the results of the yield trials and correlation 
studies.
 

The following activities are expected to be initiated during
 

*1) Testing of production technology in accord with opcoitio soil
fertility analysis results for otherwise homogeneous soil areas

throughout the Central American region. 
 This procean involves the
 use of the techniques developed in extending experimentation to
similar soil areas within and between countries for testing. if
successful viasults 
are obtained, further intensive research in th .
 new area will not be required and host country resources can bo
 
brought to bear or other problems*
 

,4 ;a, A.G!'r Ir&A, 17C i:t '. 1Z1V t. "'ICt41 LuL WG btIInfor nation Management Project. 

B. Short-Term Activities
 

In addition to the continuous activities delineatnd in the precodinn

paragraphs, the following short-term activitios will bai 
undorkeoni
 

1) In each calendar year during the life of the project durinr tth
period February to November, the Soil Fortility Pr_ ct pernonnel
w;ll train .host L.o,'ntry fiold agronomists and provide toChniCal 4.sistance in the installation, maintenance, rneord-kooping and 
harvesting of yield trails.
 

2) Baginning in January of 1975 and for the firat throe wontho of
 
every calendar year during the life of the pojact, bLaed upon
analysis of previous results, the soil fertility personnel, incooperation with host country agencies, will distribute the tIprav@4on-the-farm yiele trial designs and the updated avaluation methodolot
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