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Introctiaon
 

' , The Intrnationala Soil Fertia,.. i ~ p prEvalu, and n.hImproyernentePr~ I .... 

qs
(a cahti mal,o drcl a; ' El

abote ,.prog~for !of fetise. 
 hi cot i n inainaety in

eight countries: 'Guatemaa 
 Honduras, E Sa-lvadorNicagaCot
 
Ric ee semidor
tramai and Brazis;
 
woking in these htcountres. Services have also been provided
~~~ mritto pai.o i pridz remes wth reliabtoeo thes nar- is n ot, hee visitsanPcooi.. by rcP-ih~iosaimi ns . pro v e , wn-cn l t t specialistsemu fromfarmerswthereribes ad n Tsa Su. nvide.. Ua htmethe Raleigh campus and have influenc ity thefertil r omupiryaprogrmsOi'm concincountries..nottheudirectlye,.v assforie~mcan r ontly mar.o;iTinsi....d withprvddbt'he-.isnwp ' trohgram.
contract. n-iAn y 

Normal operating procedure is for the contractSeeerchniialn toadvise and assist the local personnel in the organization o "soil
t "rest box, toah in at es h s a g-inment of "'ertilizer r.ecommendations. og'nram , and in the properodeve i'p-Basic, high-speed, labEoratoryequipmen is provided, which usually amounts to an 
initial investment
Sof about $5,000. This, plus the services and support of 
 the contracttechnician, are 
the only major inputs provided by the contract. A
seven-weeks training seminar isheld annually inRaleigh, and this is


well attended by Latin American technicians. 
 The expense of bringing
participants to the seminar is not, however, borne by "he contract. 

4.4:1The level of deveopment in soil fertility work inP ida . 1fr~omc nr to9countrya sobe t ap'oachaha th--problems, and 
level ofsphsi on ot 
 work is very different in the several
countries.
 

The countries 
 nwihthe project operates are organized intoI"regi~ns each in the chn'arge ol--fe-L-t i iaiiia who resides. in.onethcuntries of his region." At presen of' 
regions is as follows:th oraiton fte
 

Guatemala )
El Salvador ) Dr. James L. Walker, resident


(fHonduras 
 )in Guatemala 

Costa Rica ) Dr. Gordon Miner, resident in Costa RicaNicaragua ) 

Panama ) Dr. Sam Portch, resident inP6rana

Ecuador ) 

Brazil ) Dr. Robert Cate, resident in Brazil
 



': projc 'II. ,ProjectaObserdi an a eetns A At 

p An in-houettfield evaluationroe Cearolina' State ritheNo.rthc 

cnierst'soilfertility project was made byeni acons sting
raft 

ofUcasandths eRk fl A ersonnei arge , 9diite
period of three weeks, this team traveled and observed project opera 
tions in_5 countries: Guatemala, El Salvador, CostaRica, Ecuado
 
and Brazi.: In each country,-visits we_ o'made ttiq soil te sting 
laboratories, greenhouses, field demonstrations and experimental
 

plots. Also, discussions were hel n-ithn -icianshviatne
 
the concernedminit iero el-autonomousl.agenciesbortor aa.
 
international agenies.
 

A. Guaemla 

Tha project is well established and makit
 
progressnGutmlwhr sic 1966. Lt-is-al 
integral part of the agricultural developenprogi: Theew 
semei-autonomous In tu encias y Tecnologia Agricola ICTA)
 
considers the project an essential part of' its structure. The ITA
 

officials and the Rockefeller OXAT personnel who are advising them,
 

speak of the soil fertility project as that facet of agricultu.hral

technology which is farthest advanced in Guatemala; w ereas, in
other fields, notably plant pathology and entomology, progress is
 
less satisfactory.
 

AiSince 
 the inception of the project in Guatemala a
 
thoroughly modern Laboratory has been installed and personel
 
trained to operate 3t. Eight Guatemalan technicians have attended 
the seven-weeks soil fertility seminars at Raleigh; two of them for
 
two sessions. The work of correlating laboratory analyses with
 
fertilizer response by means of pot tests and field trials iswell
 
advanced (Table 1). This very successful prQ~gram has enabled thIe
 
project to play a leading ro.le in the a~icultural development
 
scheme financed by the AID loan.
 

The program of field trials and demonstrations was greatly 
expanded 12 (Table 1) andwill be still further pandin 
197, Then mney budgeted by the Guatemalan government for those 
activities has risen sharply (Table 2), making possible a substantial
 
expansion of field activity. CoopejR nf eAeaeOr ps sls
 
beenLsequre6 and 12 specially trained volunteers worked effectively
in the supervision of field trials in 1972; 26 will do so in 1973.
 

Seventy-six fi_ ras and demonstrations vere carried ~ 
out in_972. Most of these w~re hihy n had a_cesf.l a-
major impact on the small farme67 -
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Table 1. Selected Activities, Soils Department, Agricultural Research
 

Division, Ministry of Agricultu'e, Guatemala, 1970 - 1972.
 

1970 19'71 .972 

Soil samples tested for farmers 13,130 16,372 
 22,445
 

Correlation trials (potted plants) 
 20 40 83
 

Correlation trials (field) 
 20 35 76
 

Training sessiors, agricultural
 
personnel 
 10 12 20
 

Fertilizer credit covered by soils
 
analyses (%) 60* 70 901."
 

"New law requires that fertilizer credit be issued only Otn the basis of'
 

soil analysis.
 

Table 2. 
Comparison of Budgets of Ministry of Arriculture and its
 
Soils Department, Guatemala 1971 - 197 .
 

Ministry of Apriculturo Sr ijs Drni;'tment, 
Budf!,-t Increase Biuajde t, [riru .,e

Year from 1971 
 from lVil 

(Quetzales) (%) (Que t:, s. () 

1971 19,400,000 - 36,38K 

1972 19,700,000 1.5 113,246 211
 

1973 24,000,000 21.8 
 1/,(), L96 300
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B.~~ ~ElSlvdr 

Mission and ::the government 6fIEl Salvador: fo the .project tecdhn ic!i :;!ii~:;j
!}i~ii'ito deot mor o 
his.:time' to that! countr. ,:,.El Salvador has'g suffere6d,: iJ.i

continue noand
tosuffer 	to some extent, from :the commonills -of:.,: : : ::
 

i:i:;::i naeut nancing f
,fiii.... 	 thbe.Minisry prgas 
frequnt........re.
 
n alr 


faiiies f~r,technicians, :and a weak"-traininig,prgrm Thi
 
oraizton navrbl cale,. inadequate travel.::i : ::?
 

the ne seiauto oos
m	 agency Centro Nac a deeTecnologia Agricola 
 :
 
. . expcte to
. is 
 improv :greatly th effiiency of agricultural .- !/'


research and development operations. This agency has not yet been
• :i 	 formally established, however, and there may be considerable delay :
 i
 
before it 	is accomplished. As it is) the soils department is very ,/ :


• 	 strong atSanta Tecla experiment Station, the national soils program L!
 
headquarters. Soils and parasitology are said to be the two 
 .
 
strongest 	departments. 
The personnel appear to be enthusiastic 	 t
 
about their program'. Eleven Salvadoranian technicians have attended
 
the soil fertility seminars at Raleigh since 1966 and ell have ?
 
returned 
to continue working in their profession. A recent law makes
 
soil analysis a prerequisite for the obtaining of fertilizer credit.
 

~~Table 3. 
Selected Activities, Soils Department) Agricultural S
 
Research Division, Ministry of Agriculture, El Salvador ii
 

1972 1973 (expected)
 

Soil 'samples tested for farmers 8,505 lUOOO 	 !
 

Correlation trials (potted plants) 
 30 4-2 	 i
 

Correlation trials (field) 
 15 	 1
 

C. Honduras:
 

The project has been abie to generate verylittle activity

inHonduras. Soils.,personnel in that' outn ae evere l ited
 
and the Ministry seems to suffer to an unusual degree from the common
ailments of 
scarce funds) poor salaries, and lack of travel facilities.
 
Upon occasion when the project technician has visited.Honduras,for the
 
purpose of establishing field experiments, he has found it necessary. 
 /
~~~to bring all of the required materiails: and equipment with him from : .i 
..
 

i", :
:Guatemala because nothing would be available in Honduras., 
 :..,:: i
 

..
.
 

http:frequnt........re


D.'Costa Rica: 

He--again--the-.soi1-fer tility p'roj dct-7is-c onsidered-by-
both the USAID' Miss ion and the local go~nqna~n nipnal
part of the agricultural dvepm~-f~rt The project has 
suffere here in 'the past from poor suipport but, under the auspices
the new agricultural sector program, a fine laboratory with green
house was inaugurated on March 3, 1972. The soil fertility program 
is now serving as a-.catalys6 to the Ministry of Agricu-Lture and is 
setting the pace for the rest of the agricultural deveiopment 
activities. 

-' 

of. 

-

----

There is no immediate move towards the formation of an auto
nomous agency for agricultural research, or research and development,
such as the new ICTA in Guatemala or the CENTA, in process of being
established in El Salvador. Such a proposal has:however recently
been discussed among influential Costa Ricans. The agricuitural 
sector development program and the regionalization scheme have 
stimulated interest in soil fertility. These developments have re
sulted in the organization and coordination of soil fertility and 
related work on a national level, rather than th3 scattered and 
isolated efforts which existed formerly. 

Thirtynerr.Lation field trials were carried out in 1972,
qfwhich 18 esq.cessfull; the others were destroyed by a severe 
drougiE. This program is being expanded in 1973. During 1972 major
emphasis was placed on the organizati and activation of Ule laboratory. 
In 1973 emphasis will shift to the field. 'Eight Peace Corps volunteers 
are expected to work in the soil fertility program. The NCSU project
technician appeared to be in close touch with the NCSU soils research 
(contract csd - 2806) activity at Turrialba. 

V 

E. Nicaragua: 

Progre.qs_with t solf.rztiL -typrojectiq Nicaragua has 
been slow. Contrary to expectation, however, the project has nf'! 
been brought to a complete stop because of the earthquake damage.
The soils laboratory was not damaged and the major sotback to the 
program appears to result from the fact that personnel have to travel 
farthes now than formerly because their homes were destroyed and their 
new quarters are more distant. 

i 

The program in Nicaragua has suffered from the common 
ailments of many Latin American agriculture ministries mentioned 
previously. Internal p bmsqwithin the Nicaraguan government have 

, 
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~limited prges fact 	 which tend to,'rdthe that two1 laboratories,~compete for funds anid personnelhave 
,has further compiicated the picture. The realization. the importance! 

"-j~ A7on~ide~ rject ther sucress -'of "anpoe .rulturaJ. 
development project is expected to improve prospects for thieprogram ' , 
now thatrthe Nicaraguan government is organizing an amricuturalel a s~ameet"Wr thpo 	 been up rahrta n,sector program. The staff 'is enthusiastic and nine techniicians have 
attended the soil fertility seminarsat Raleigh.

senior9 	 . 

F. Panama: 

Work of the project has ben hampeedby chang intrhe 
Mini Agriculture and resignations of personnel. Only one 
trained senior technician now remains in the soils -Laboratory.
 

A considerable number of correlation studies iuith potted
 
plants have been done, however, although facilities for this work
 
need improvement.)j Last season's field experiments were almost all
 
lost to drought. / 

The appointment of a new Director General in the Ministry
 
of Agriculture offers the possibility of considerable improvement.
 
This man has visited project headquarters in Raleigh and is favorably

disposed towards the project.
 

G. 	 Ecuador: 
There are three sl testing laboratories-in. cuador ]Ma 

analyze soil samples for farmers. All use the multiple unit equip
ment and standardized procedures developed by the International Soil 
Test Project. Of the two laboratories In the highlands, one is a
 
relatively small unit operated by 	 Productionthe Ministry of 	 in Quito. 
It is apparently becoming less important in the testing of soils 
for farmers and more important to the soils classification program 
of the Ministry of Production. The main s.P--st-lorotory-in the 
highlands 	 is a new, spacious andWellequipped laboratory inaugurated
August 15,t19g2,-op-r~t~d~by the semiauqonoqousNational, Institute of 
Agric tural c(INIAP) Santa Catalina Experimenthsear 	 at the 
Stn.tion near Quito. The Chief of the Soils Department of INIAP, Ing.
 
Washington Bejarano, and his staff, are competent, we2l trained and
 
dedicated.
 

The laboratory now functioning in the coastal area is 
operated by a private fertilizer company, FERTISA. It too is equipped
 
and operated like other project laboratories and is staffed by 
competent, well trained professionals. Another laboratory is
 
scheduled 	 to be established at the Boliche Experiment Station, operated 

6 	 ~ 



by INIAP, about 25 miles from Guayaquil. This will be essentially

the same as the one now being operated by INIAP at Santa Catalina,
 
near Quito.
 

Most of the soil analyses for farmers have thus far been done
 
by the FERTISA laboratory. The Ministry laboratory in Quito has never
 
operated at a very high volume as a service laboratory nor has the
 
Ministry had a strong and viable soil fertility and evaluation
 
program. 	 The INIAP laboratory and fertility program are too new to 
have produced any significant results as yet. It is expected that
 
the new INIAP laboratory and soil evaluation program in the highlands
 
and the one yet to be installed in the lowlands will result in a
 
sharp increase in field correlation studies and in the number of
 
farmer samples analyzed. Table 4 shows the activity of the FERTISA
 
laboratory over a period of several years.
 

Table 4. 	Soil Analyzes Performed by the FERTISA Laboratory per Year
 
for Farmers and for Research, by Regions.
 

J
 
C:ast Highlands Oriente Total
 

Year Farmers Research Farmers Research Farmers Research Farmers Research
 

1968 1,520 2 160 - - - 1,690 

1969 ..,472 564 1,430 - 57 - 3,959 564
 

i970 1,853 546 3,366 1 2 - 5,221 547
 

1971 1,085 136 2,060 - 6 - 3,151 136
 

1972 	 1,459 333 2,599 3 21 - 4,079 336
 

1973 33 17 303 15 - - 386 j"! 

0,472 1,-98 9,918 19 P6 - 18,476 1,61/ 

i/ From May 30, 1968 
2/ Until 	February 7, 1973
4/ Lowlands to the east of the Andes mountains 
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The .. ..... o I.'or..... by sarha'aa 

,ipine4
c6 a hms provided fr e f ti z r or h sa ,
fertilizers4by' FETI4 prvie
activiies.
'Simiarcoperatin hasbeen !extended!,to evr
Trhe IERIAsisrac ede tnhearPihigeeaai.laboratory by 

oh 

experiment d,ationonthe coast,p which doesnno t r'i
ePo anatlyses
 

sibeen acooper oil 

studies aid has trformed rrelatin studies with prtped plat
 

fr farmes has been several years ins f srili
 
co 


fied correlationtria s are cost wic oesti o roatin an alyseso in oprotincovn these of
several !coastalsoils as well as field ?correlation studies. Fivei 

contiue for several years. 
Similar work is in progress on cffe,
 

with some t Ials ublse bThe Pichitingte iaboratorywitsoeesults already published. TePcingelbrtyha
 

been experimenting for some time with foliar analyses, especially
 
on oilpalm, coffee, and cacao. 
The head of the soils laboratory,
Ing. Jose Lainez, has attended the NOSU soil fertility seminar at
 
Raleigh and is an enthusiastic cooperator in the program. Eighty
zix field demonstrations on annual crops, with the fertilizer supplied
by FERTISA, are in progress in the highlands and eight in the lowlands.
 

Ten Ecuadorean technicians have attended the NCSU soil
fertiiity seminars since 1966. Nevertheless, a serious shortage of
 
personnel is evident and will become more pronounced when the INIAP
 
laboratory at Boliche is opened. Recruitment and training of
 
personnel at both the professional and subprofessional levels are
 
urgently needed.
 

H. Brazil:
 

There are now 5 laoratoriesmaking sq.oJi.Lanalyu.es and
 
fertili e .rqcommendations for farmers in Brazil. 
Several of these
 
have a capacityuof,as00 as-les 
 per day. These are
 
operated by a diversity of organizations including the Regional

Research Institutes of the Ministry of Agriculture, State Governments,
 
Universities and autonomous agencies. 
There are some laboratories
 
operated by fertilizer companies and even a couple which operate

privately. 
The number of samples analyzed per year has increased
 
dramatically since the inception of the project. 
Much of the 
multiple-test equipment used in these laboratories was made in Brazil.
 
Table 5 shows the development of soil testing and fertilizer use 
in
 
Brazil.
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iS Tabmle Soil Samp...Analyzed a s5. . 

Aca 2o 98,000 o,ooo 4 o_000__oo 

Target 1,000,000 1,200,000 1,400,000 1,600,000 1,800,000 2,000,000
 

Soil Samples . ..... 2 l9s 0 -- e pr1973o~s r ',. ;," i:ii.'io'J97l":qhi num -incude c YSii92 

ctua 20,000 200,000 275,000 360,0004 
-200,000
-1Target 200,000 350,000 480,000 630,000 W0,000 

Twety-one JBrazilian, soil scientists,have ,attended he-.soil
fertility feminars at.Raleigh. This number includes professors of soil 
science from five universities as well as specialists from all of the ii 
Regional Research Institutes and the principal state institutes and -. 
autonomous agencies. Since the Project's methods and philosophy have.7. 
become established in several Brazilian universities, it is hoped that 
Brazil will soon be able to turn out good soil fertility specialists. 

The preparation of soil fertility data from various sources for
 

computer analysis is progressing well in Brazil. There are now three 
Ministry employees engaged full time in the preparation of the computer 

cards. Table 6 shows the present status of this activity. 

Tabl e 6. Progress in the Preparation of Brazilian Soil Fertility 
Data for Computer Analysis.
 

Approximate Approximate, Percent 
Number of Number of . nched 
Items Cards Coded 

Soil Survey Profiles 800 12,000 10 
-Complex Trals 400 16,000 5 
Simple ti (FAO) 600 5,400 .100 

Dp-onstrationa (FAO) 400 1,600, 1010- . '; 

2,200 35,000 25, 
-'-4 .9 



onsyt ouched.Tinr

metthre an , dtrata iro00 ["i 

,RsudieoftheFAQsimple tria wbi benseand ande 
carried out in 1972 in cooperation with the economic analysis office . 

of.the Miion Ai'sr incieturethsae-yp aiig". 4ii-2.ts.,-Uing 
two-years data,, indications oftoptimum1967p iationnvelvas of,5b8,0. 
Kg-/Ha. of P 05 f or all'three crops and.55-75.Kg/Hda.-of N'for' coirn? ~ 
were obtained. Soil analyses, soil mapping units, varieties, rain-,. 
fall and yield levels were not included in thesepreliminary lstudies,
so_
/:... . imple tri a an depi,_onrtos je andchd i
but third year data from one state indicate a confirmation of the
 
pat tern demonstrated.
 

concrne ii iurn, 
which~~~ si i:!
 

Most of the laboratories continue to upgrade theguide
 
sheets used in making recommendations on a subjective basis. The
 
principal thrust of the project now is to rationalize the guide
 
sheets through computer analysis of response data.
 

irer e pro apertieswhich soiltesting and soil
 

. ... ..fr seve These are the FAO project on corn, beans,
 

and rice already mentioned above; the"TATU1 (Armadillo) project 1'
 
which is concerned mainly with wheatand soybena in theSanta 
Rosa areaof the state ofio Grandedo developmentSu; and the cacao 
program of the Executive Commission for the Economic Recuperation of 
the Cacao Region (CEoli)din the state of Baia.
 

qpL g 

The TATU project, started in 1967, Involves p"ticipation 
at Porto Alegre, the University of Wisconsin (by means of a contract 
L 

Tertmainy studis oh reare sybeans and wheat row:nrtion i -il.
 

.'th USAID), the State extension service, Federal Reoearch Service, 
cooperatives and banks. It has been successful in rejuvenating the 
area and reversing the trend towards impoverishment and outward 
migration which had been under wayr for several years. The area in
volved is about 1J times the size of Illinois with about 9000 parti
cipating farmers whose properties average between 15 and 30 hectares. 
The main crops of the area are soybeans and wheat, grown in rotation. 
The TATU project has contributed directly to Brazil's soybean pro
duction which has grown from practically none to about three million j 
tons, making it the world's third largest producer. The yield of 
wheat has also substantially Increased. People have moved back into 
 * *. 

the area, new industries are developing, and property values have in
creased more than -tenfold as a direct result of the TATU project.
 

The cacao development project, under the auspices of CEPLAC
 
Bahia, been in progress since 1963. Founding its recommendations
 

on solid research, it has evolved into one of the most successful
 
agricultural research and development organizations to be found any
where. Soil fertility studies, Including a series of 21 fielld:1 
experiments started in 1964 involving fertilizer and shade, form a 
cornerstone of the "package" of recommendations now offered to the 

I,.

0 . 
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o 	 on,fIn ute. of fehoseitr 
havebeenI anarea 	 asorme ufertiliz 

i: -r on'ey tedifl ti ertilizer;cocomtpanies avee uced o 
1 wihdffcly f'th1w _ 

: ...a.s themseleves t the rect .ln 	 rti.li!zed he developme-
nc u in making itorafer tiliz . e oreco ingendations.TheEPLAC el r 

S fertilityiprojbct ~is ikin1g a subtantial contribution tot6§ success 
of the cacao deve lopment~program. 

III. EVALUATION 

A Personnel: 

The evaluation team was very well impressed with the quality of 
the contractor's personnel, both those in the field and ethose at the 
Raleigh campus. These men display a high degree of competence dedica
tion and enthusiasm. -The men posted in the field demonstrate an unusually 
high level of language competence and havethe reputation of getting on 
exceptionally well with their local counterparts. They have proved to be 
very 	 capable in generating cooperation among the agencies with which they 
work.
 

'B. Program Objiectives:
 

The committee believes that the project ia fulfilling its objectives 
Ina highly satisfactory manner. The following objectives are taken from 
Amendment No. 1, dated January 1, 1970, to contract LA-646. 

"1. 	Develop and adapt techniques to identify the major, secondary
 

and minor nutrient element deficiencies and diagnose special
 
problems such as acidity or alkalinity of the major, cultivated
 

soils."
 

The contractor's staff has worked conscientiously and effectively
since the beginning of the project to devise precise and simple4 
analytical procedures to determine the nutrient status of soils.. Such. 
procedures, once proven, are standardized to the extent feasible 
throughout the International Soil Test Program. This work continues 
and ig reported in numerous publications (see Appendix 1). 

"12. 	 To devise, initiate ane conduct programs that will correct 
Crop nutrient deficiencies and improve adverse soil conditions." 

The contractor's staff has successfully 4.ooperdted with local
 
personnel in all countries In carrying out field and greenhouse
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corltion st ide to deean h fertility needs of ~gg~u n 

~ of 	 impr ved prac ice in oil e~ti it~ p'ograms .Successful cooperation is in progress, also, with research personnelin 'programs to solve special soil 	fertility problems. Among thesemight be mentioned minor element deficiency problems in Ecuador, 


problems related to the Campo Cerradio soils of Brazil, and sulfurdeficiency in certain soils of Costa Rica. 

"13. 	 To give technical advice for use by the cooperating countries
in establishing their own laboratories; design laboratoryequipment, work out techniques and procedures necessary,
train and organize educational activities that will enable
local technicians to give their farmers advice needed for
 
crop production."
 

The contractor has been remarkably successful in the design,
organization and establishment of laboratories in all of the cooperating
countries, and in the training of local personnel to operate -them.
 
Special multiple-test equipment has been devised by the contractor's

personnel which greatly increases the capacity of the laboratories to
analyze farmers' samples. 
This equipment is simple and easily maintained
and local personnel are trained in its operation and maintenance. The
equipment is even manufactured in one cooperating country (Brazil).
 

The contractor's personnel have devised simple and practical
statistical methods for the determination of critical levels of soil
nutrients. Several publications have been released on 
this 	and related subjects. These techniques and procedures have aided greatly
in the development of guide sheets for the making of fertilizer re
commendations to farmers.
 

Annual seminars of seven weeks duration are held at the NCSU
campus for personnel from cooperating countries. 
In addition, workshops and short courses are held in cooperating countries. 
Such
courses have been held in three countries and one is scheduled for
May 1973 (see Appendix 2.). These activities have been well received
and have proven very effective for the training of local personnel.
 

"14. 	 To test, introduce and demonstrate techniques that will
 
stimulate farmers to use fertilizers and lime correctly.
"
 

The contractor's personnel have worked very effectively with local
extension and development organizations in the formulation and implementation of campaigns to induce farmers to fertilize correctly.
Bulletins, slide sets, and radio programs have been prepared to

assist these endeavors. Such operations are now in progresis in
Guatemala, El Salvador, Costa Rica and Ecuador. 
The contractor's
personnel have also contributed to this kind of endeavor in Bolovia
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andrGuyana. Theo
 
Ment of thisobjectivetac sguaeand-aoan..T
in Hondurasco degree of, 

< success, as has been noted earlier in this-report, varies fromi 66titry to 
co itfye-4 - r oente eos 
which have achieved a relatively sophisticated degree of organizaion
 
org"and
development of local institutions.
 

!'5. To develop and prepare data an~d other inforimaticn for use by 
manufacturers, governments, credit suppliers and marketing
agencies in developing facilities that will provide an ample 
supply of fertilizers and lime at the time farmers need them. I 

The contractor' ~pe)sE~qnel-.have been.,a cti .. in.. oaccu~mulat ion- and,_
 
organization of' data and inform tion.-relative, to-the-availability- and.
 
utili oferizer and soilamendments. They'have also been 
industrious in the gathering of data"from fertilizer trials and other 
soils research. This information, together with soil survey'data, 
variety information, meteorological data and other pertinent information a 
is in process of being prepared for computer analysis in Brazil. A 
similar effqrt-is-being started in Ouatemala-which,uit-is,hoped, will be 
extended to include all of Central America. Interest in this approach 
has been voi E'iI r-.-d Costa ElE Giitemala, Ricaand Salvador,
 
Colombia, and Brazil the contractor's personnel have beenable0to con

:
tribute directly to.theeelopment of the USAID agricultural sector 

analysis-and- strategy.
 

IV. RECOMMENDATIONS
 

A. Project Organization:
 

In response to country interest and Mission requests, there is
 
reason to believe that the activities of the project will be expanding
 
to additional countries in the near future. This may call for the
 
opening of one new region. The present organization of regions leaves
 
something to be desired; for instance, the grouping of Ecuador and
 
Panama as a region is strictly ad hoc. The evaluation comwittee
 
wishes to suggest a regrouping of countries, based upon the projected
 
formation of new regions as well as upon technical and logistic
 
considerations.
 

The project now has four technicians resident in the field, as
 
shown on page one of this report. Two of these are stationed in Central
 
America. There is a very strong demand for additional services in that
 
area and ROCAP has offered to fund an additional technician for one
 
year in order to expedite the provision of such services. The committee
 
proposes that Panama be attached to Central America, to form a natural
 
group with the other countries of the Isthmus. The addition of a
 
third technician to this area would make I.t possible for each to serve
 

'414
 



two countries. 
The eventual aim should be to develop soil fertility information and recommendations on a regional basis throughout the
Isthmus. 
 Thus, the technicians could organize sets of field experiments which follow soil groupings and geographic fentures with less
regard to national boundaries. Consideration should be viven to the
assignment of responsibility for this activity to ROCAP rather than to
the country Missions if ROCAP develops a viable regional agricultural
 
program.
 

The soil fertility work in Brazil has advanced to such a stage that
the reviewing team believes that a full-time resident technician is
no longer needed in that country. 
The committee recommends that this
position be eliminated within one year and that Erazil be serviced in
the future by TDY visits of personnel from Raleigh or 
other L.A.
regions, as needed. 
The Brazil position can be transf'crred to one of
the new developing regions.
 

The Committee suggests the following grouping of wuuntrles: 

Region Countries 
 Resident Technicians 

I. ROURF Guatemala
 

Honduras 
El Salvador three for the region 
Nicaragua 
Costa Rica 
Panama 

II. Andean 
 Ecuador 
Peru one for the region
 
Bolivia
 

III. Brazil 
 Brazil none (to be serviced by TDY) 

IV. Rio de la Plata Paraguay one (tc ,u ,ivl.cd 
.ruWuay inilally by TYl 

V. Caribbean Dominican Iepublic
 

Haiti
 
West e none, (to be serviced by TDY)
 
Guyann 
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: sh ould b e d one aS0 i geU p e i o . -,: 
1. ROCAP Countries, 

the region, f olowing soil groupings, shouldo cB Trainigoperhatins bene-Ob'e-ddadestablished. mrvdiThis will require the development of adegree'of, interagency and internstional cooperation,but natio'nal boundaries should not be a limiting factor.
 

b. Computerization of data for all countries of the Isthmus

should be done as a single operation.
 

c. Training operations need to be expanded and improved in
all countries, but especially in Honduras and Panama.A seminar, in Guatemala, would benefit the region and
would provide the opportunity for technicians from theseveral countries to observe the progress made in thatcountry. Increased attendance at the Ralei.gh seminars 
should be encouraged but local or regional wcsrkshops should
 
be expanded to reach additional personnel.
 

. The use of specially trained Peace Corps volteers as a means of expanding field operations should be developed

throughout the region. 
 This could 
serve as a further
bond to strengthen unification of the programs of the
several countri es.
 

e. Fertilizer placement studies on perennial crops should 
be
included in the research and demonstration program.
 

2. Ecao 

a. 
Training should be increased at all levels and there
 
should be increased attendance at NCSU seminars. 
 Use of
Agronomos from the vocational agricultural schools aslab technicians should be encouraged.
 

b. Peace Corps volunteers should be used in the fieldeto allowexpansion of the field correlation-demonstration andsampling programs., 
This should be coordinated with
Guatemala and Costa Rica -- volunteers may receive train-iiing in Costa Rica. 

c. Experiments with perennial crops, including cacao, shouldbe continued several years and should be used as demonst'a
tions to farmers.
 

d, Fertilizer use and placement studies on perennial crops,
both,in newly established plantations as well as old
plantations, should be included In the research and d..
 
monstration program.
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3. Brazil
 

a. 
Plans should be made to hold a seminar at CEPLAC, Itabuna,

Bahia, to take advantage of the progress made there, which
makes an excellent demonstration of what is possible.

CEPLAC has excellent facilities for meetings.
 

b. The computerization of the extensive Brazilian soil test
 
data should be continued.
 

c. Fertilizer use and placement studies on 
cacao, coffee, and
other perennial crops, both in newly established as well as
old plantations, should be included in the research and 
demonstration program.
 

d. When applicable, the research resuits from B rasi]ia on
depth of rooting should be publicized ci:. use In other 
fertility programs. 
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1. 	TECHNICAL BULLETINS (ISFE Series)
 

A Rapid Method for Correlation of Soil Test Analyses with Plant 
Response Data. Cate, Robert B., Jr. , and Nelson, Larry A. Tech. 
Bul . No. 1 of the International Soil Testinq Series. 

July 1965 - English
 
July 1965 - Spanish
 
July 1965 - Portuguese
 

2. 	 Evaluation of Soil Fertility in Latin America: Soil Testing-Plant
 
Analyses 1965. Fitts, J. W., Cate, R. B., Jr., Hunter, A. H.,
 
Walker, J. L., and Waugh, D. L. Tech. Bul. No. 2 of the Inter
nitional Soil Testing Series.
 

December 1965 - Enqlish 
December 1965 - Spanish 
December 1965 - Portuquese 

3. 	Soil Test Interpretation Studies: Labnratory and Potted Plant. 
Waugh, D. L. , and Fitts, J . W. Tech. Bui. No. 3 of te 1Ler
national Soil Testing Series. 

December 1966 En I ish 
ecember 1966 Sp,-nish 

De(,ceihbe r lq 6 lPort uguese 

4. 	 Soil Acidity and Response to Liming. Kamprtn, F. ,. Tueh. Bul. 

No. 4 of the International Soil Testino Serie,;. 

October 1967 - Enolish 
October 1967 - Spanish
2c ,tuber 1967 - Portu,-uese 

.	 Soil Test Interpretation Studies: Field Triijh , luoter, A. I., aind
 
Fitts, J. W. Tech. Rul . No. 5 of the International 1i! Ferti i v
 
Evaluation and Improvement Series.
 

November 1961 - luql i,'; 
November 1969 - Spanish 

November 1969 - rtortgnese 



.	 Soil Nitrogen - Supply Processes and CVnp Requirements. B3artholomew, 
A., , Tech. Bul. No. 6 of the Internationafl Soil lerti i ty lvaluation 
.r1d I .rmvewnt Serie,, 

()ctoher 191? Enil ish 
In Press - Spanish 

2
 



PIELiMINARY REPORTS 

[cmoi IFeturns from Fertilizer Use - Idsed on S(oil lvsL ]nformatior.
Cate, Rornert B., and Vettori, Leandro. Preliminary ReporL No. 1 of 
the International Soil Testinq Series. 

May 1968 Enq iH
May 1968 - Spanish 

.S;tematic Fnrms for Manual or Mechanized Data Collection Processinq 
and Renorting for Use in Soil Fertility Evaluation and Imlprovement
PrnOqrams. Wauqh, Donovan L.. and Cate, Robert B., Jr. Preliminary 

'ereort No. 2 of the International Soil Fertility Evaluation and 
Improvement Series. 

Decelher 1968 - Engl i sh 
Decneber 1968 - Spanish 

*ininization of Unit Costs as a Basis t .Makinti Fertilikzor 
Recomendations. Cate, Robert B.. Jr. Preliminiry, Report Nn . 3 
f the International Soil fertility Evut .i%,n anI w eries.imrnvrient 

A U (Ius F, I96') - Inq I i 01h 
Auqus t 1969 - Spani sh 
A'(ius t 1969 - r tuues e 
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10. 	 The Limitations of Natural Processes in Supplyinn Nitrogen for Modern
 
Crop Production. W. V. Bartholomew. 
 Proceedinqs of the International
 
Symposium on Soil Fertility Evaluation, New Delhi, India, Volume 1, 1971.
 

11. 	 The Correlation of Phosphorus Response with Soil 
Analysis in Tall and
 
LM'arf Wheat Varieties in Bolivia. 
 D. L. Waugh dnd A. Manzano.
 
Proceedings of the International Symposium on Soil 
Fertility Evaluation,

'iew Delhi, In('ia, Volume 1, 1971. 

Reactions and Availability of Banded Polyphosphate in Field Studies.
 
Gordon M1iner and Eugene Kamprath. Soil Science Society of America
 
Proceedings, 
Volume 35, No. 6., November-December 1971.
 

13. 	 The Farmer Needs Specific Information Relative to Soil Fertility Needs.
J. '. 	 Fitts. Phosphorus in Agriculture, No. 59, June 1972. Published
in English and French by International Superphosphate and Compound
lanufacturers' Association Ltd. 

11 	 Fertilizer Requirement of Latin America. J. W. Hltts and Dotty
Goodson. International Agricultural Development, No. 24, October 1966.
 

6
 



MOTA" 

3 SPECIAL BULLETINS (Technical )' '' p 4tt 

, J La rtihizacidh d l Ttriqo y su Relacuf6n'con el Arhat ssde Stel s 

g 

IlManzano, A,"CarreraW. .and Wauqh , 0., Ministerio. de cA i ' ItkiFa ,'-
Pt~~~~ oraNcindeRet1izacio5FTRo t-ai~iF"i'?o' 76Va vC.A

-s>beci al Fulletin No.'1 .'AA'V'- ~ ATA' 
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5 4' tJOURNAL ARTICLES 'AND-'OK T'"'c h n4'4c a 

tzi~x"Sul fur, Defi cienc'ies: inLatin Ame ri'ca . Fitts. SupuJournalApVo 	 16 1 6,, No. 2, Summer 1970 nttt 

and-Crop Nu
2 	 Prescrb g SolandCrop Nutr.ent Needs.J.-W.FittsandJJ.Hanway-.-4'
'4Gp.ter 3 Fertili zer Technology and Use 2nd Edition ASA Monograph 

4 Series. 1971. y'4 

3. Soil Fertility Evaluation and Improvement. J. W. Fitts. i zer iFerti 
SNews, 
 pp. 37-40, Vol. 15, No. 11, November 1970. 

15

4. N in Research on the Availability and Crop Ulse of Nitrogen. . i 

W. V. Bartholomew. International Atomic Energy Agency. Submitted 

for publication in Vienna, 1970.
 

: 5. Economically Sound Fertilizer Recommendations Based on Soil Analyses.
R. B. 	Cate, Jr., A. H. Hunter, and J. W. Fitts. Proceedings of theInternational Symposium on Soil Fertility Evaluation, New Delhi, India,.
Volume 1, 1971.
 

6. 	 Using Soil 
Fertility Evaluation and Improvement Information. J. W. Fitts.
 
Proceedings of the International Symcrposium on Soil Fertility Evaluation,
 
New Delhi, India, Volume 1, 1971.
 

7. 	 Proper Soil Fertility Evaluation as an Important Key to Increased CropYields, J. W. Fitts. Paper presented during a Study Week on "Use 
of Fertilizer and its effect on increasing yield with particular
attentior to quality and economy' at the Vatican, 1972, sponsored byI
the Pontificia Academy of Science. Inpress. 
 . . 

f,Attacking Second and Third Generation Pr-oblems in Soil Fertility
Evaluation. J.1W.Fitts. Paper presented inWorld Food Production
 
Conference held in Sao Paulo, Brazil, November 6-9, 1972, 
 Inpress.
 

9.A Simple StatisticalProcedure for Partitioning Soil Test Corr-elation
 
Data into Two Classes. Robert El.Cate, Jr., and Larry A. Nelson.
 
Soil Science Society of America Proceedings, Volume 35, No. 4,

July-August 1971. (Translated into Spanish).
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10. 	 The Limitations of Natural Processes in Supplying Nitrogen for Modern
 

Crop Production. W. V. Bartholomew. Proceedings of the International
 
Symposium on Soil Fertility Evaluation, New Delhi, India, Volume 1, 1971.
 

11. 	 The Correlation of Phosphorus Response with Soil Analysis in Tall and
 

Dwarf Wheat Varieties in Bolivia. D. L. Waugh and A. Manzano.
 
Proceedings of the International Symposium on Soil Fertility Evaluation,
 

New Delhi, India, Volume 1, 1971. 

Reactions and Availability of Banded Polyphosphate in Field Studies.
<. 
Gordon Miner and Eugene Kamprath. Soil Science Society of America
 

Proceedings, Volume 35, No. 6., November-December 1971. 

13. 	 The Farmer Needs Specific Information Relative to Soil Fertility Needs. 
J . . tts. Phosphorus in Agriculture, No. 59, June 1972. Published 
in 	 English and French by International Superphosphate and Compound 
anufacturers' Association Ltd. 

14. 	 Fertilizer Requirement of Latin America. J. W. Fitts and Dotty
 
October 1966.Godson. International Agricultural Development, No. 24, 
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5. ANNUAL REPORTS 

,96,5 	 The Fertilizer Renuirements of Countries in Latin America. Prepared 

by Fr. J. !.. Fitts. English. 

196E, 	 The Fertilizer Requirenents of Countries in Latin America. Prepared 

by Dr. 	 J. W. Fitts, English. 

1967. 	 The Fertilizer Requirements of Countries in Latin America. Prepared 
by Dr. J. W. Fitts. English. 

1962. 	 The Fertilizer Requirements of Countries in Latin America. Prepared 
by Dr. J. W. Fitts. Enrlish. 

1969. 	 The Fertilizer Requirements of Countries in Latin America. Prepared 
by Dr. W. V. Bartholomew. Englinh. 

19,0. he Evaluation and Improvement of Soil Fertility in Latin America. 
Prepared by Dr. W. V. Bartholomew,,. Engl ish. 

1971. 	 The Evaluation and Improvement of Soil Fertility in Latin America. 
Prepared by Dr. J. W. Fitts. Knalish. 

1972. 	 The Evaluation and Imtrovement of S l1 Fertility in Latin America. 
In nre ,dration by Dr. . W. Fit ls. En, 1ish. 
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6. PUBLICATIONS IN COUNTRIES
 

a. Publications by Dr. J. L. Walker
 

b. Publications by Dr. R. B. Cate, Jr.
 

c. Publications by Dr. Sam Portch
 

d. Publications by Dr. D. L. Waugh
 

e. Publications by Dr. J. W. Fitts
 

f. Publications by Dr. Gordon Miner
 



6. a 

LSOFPUBLICATIONS BY DR. JAMES L.WALKER 

.<. 

1. 

2. 

Fuentes 0A., Fernandez, C. and alker, J.. 1906 -ow to take soil 
saples.(in Spanish). Misc. Bul. No. 2,Ministry ofAgriculture, 
Guatemala, 10 pages. 

Walker, J. L. 1965. Maps of the Ii"portant Agricultural Regions in 
which fertilizers are used in Guatemala, Honduras, and El Salvador 
(Guatemala 1:1,000,000; Honduras 1:135,000; El Salvador 1:135,000) 
Three separate publications in Spanish. Pub. by Ministry of Agriculture, 
Guatemal a. 

3. Walker, 'J. L. 
high potential 
accessability). 

4. Publications on 
"J . L. Walker. 

1965. Map for planning the sampling of soils having a 
for the production of food crops (with table showinq

1:750,000. Pub, by Ministry of Agriculture, Guatemala 

Equipment for Central American Labs:
 
1965. Soil Sample Drier. (2":')
 

Soil Sample Storage Cabinet. (2":')

Rack 	 for use in storage, drying and manupulationof soil samples.. (2" :lIIn Spanish with details of materials. Pub. by 

Ministry of Agriculture, Guatemala. 

5. 	Walker, J. L. Soil Laboratory "El Picacho" Modernization Project. 1965.
 
1:100 Scale Blueprint, accompanied by written report (in Spanish) for 
Minister of Natural Resources. Pub. by Soils Division, Ministry of 
Natural Resources, Honduras. 

6. 	 Walker, J. L. Soils and Agricultural Chemical Laboratory Modernization 
Project, 1965.1:50 Scale Blueprint accompanied by written report (in 
Spanish) for Minister of Agriculture. Pub. by Soils Division, Ministry
 
of Agriculture, Guatemala.
 

7. 	Menendez, M. E., and Walker, J. L. 1965. Soil Testing Laboratory for
 
the National Agronomic Center. 1:50 Scale Blueprint accompanied by


'written report (in Spanish) for General Directorate of Agricultural
 
Research. Pub. by Ministry of Agriculture and Livestock, El Salvador.
 

8. 	 Walker, J, L. Review and Recommendations to the Ministers of Aqri
culture concerning the initiation of National Soil Fertility and
 
Analyses Programs for the following countties: Guatemala, El Salvador,
 
and Honduras. 1965.
 

9. 	 Walker, J. L, 1965. 
Agriculture of Mexico 
(In Spanish) 9 pgs. 
American, ISTP, N. C. 

Review and recommendations to the Secretary of 
for reinforcing a National Soil Testing Program. 

Regional Office for Mexico and Northern Central 
State University.
 

ii 
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--1 :pf oW-~e Agicuiltural reionsinwhc 
fertilizers are used in Honduras .1965. 1:35,000 Pu 

Ministry of Agriculture,. Cuatemlala bb 

11 	 Walker, J. L. Map of the i mportant agr icul turial regions iin' wh ich
 
fertilizers are used in El-Salvador. 1965. 1:135 000.~ Pub. by
 
Ministry of Agriculture, Guatemala.
 

12. 	 Walker, J. L. General Comments on the Present Status of a SoilI. ~'
 
Testing Program in Middle America. Region I. Central America,
 
Mexico, and Panama.. 2 pqs.- 1964. (Report prepared for USAID's/
 
Middle America, AID Washington, and International Soil Testing
 
Project).
 

13, 	 Walker, J.L. Present Status of a Soil Testing Program inMexico.
 
5 Dgs. 1964. Middle American Regional Office, ISTP, N. C.State
 
Univ.
 

14. 	 Walker, J. L. Present Status of a Soil Testing Program inGuatemala.N
 
13 pgs. (including appendix). 1964. Middle American Regional Office,
 
ISTP, N. C. State Univ.
 

15. 	 Walker, J. L. Present Status of a Soil resting Program in El Salvador.
 
6 pgs. 1964. Middle American Regional Office, ISTP, N. C. State tlniv. 
 I 

16. 	 Present Status of a Soil Testing Program inHonduras. 5 pgs. 1964.
 
Middle American Regional Office, ISTP, N. C.State Univ. (Walker, J. L. 

Soil Testing Program inNicaragua.
17. 	 Walker, J. L. Present Status of a 

7 pgs. 1964. Middle American Regional Office, ISTP, N. C. State Univ.
 

18. 	 Walker, J. L. Present Status of Soil Testing Program inCosta Rica.
 
9 pys. 1964. Middle American Regional Office, ISTP, N.C. State Univ.
 

19. 	 Walker, J. L. Present Status of a Soil Testing Program in Panama. 5 pgs. 

1964. Middle American Regional Office, ISTP, N. C.State Univ.
 

20. 	 Walker, J. L. Suggested Distribution of Functions of Ministry of Aqriculture-<K 
and Independent Laboratories. 7 pics. 1964. (InSpanish and English).
 
Report prepared for Minister of Agriculture, Guatemala, and for JSAID,
 
Guatemala by Regional Office for Middle America, IS'P, N.C. State Univ.
 

21. 	 Walker, J. L. Aspects Related to Implementing National Soil Fertility
 
and Analyses Programs. Regional Memorandum for Northern Central America.
 
5 parts, 22 pgs. 1965. Regional Office for Mexico and Northern Central
 
America, ISTP, N. C. State University.
 



Wview -an imend atons to the Mi eo of 

culture Cncerniri the Initiation of a Guatemalan Na:tional Soili-
FertiI ity and Analyses Program (in Spanish), 8 pgs. 1965. ReinalOffice for Mexico and Northern Central America, ISTP, N. C. State Univ
 

?3. 	 Walker, J. L. Review and Recomiendations to the Minister of AgricultreConcerning the Initiation of a Salvadoranean National Soil 
Fertility
and Analyses Program. (In Spanish), 7 pgs. 1965. Regional office
Sfor Mexico and Northern Central A ISTP, C.
merica, N. State University. 
24, Walker, J. L. Review and Recommendations to the Minister of NaturalResources Concerning the Initiation of a Honduranean National SoilFertility and Analyses Program. 
 (InSpanish), 8 pgs. 1965. Regional
Office for Mexico and Northern Central America, ISTK N. C. State
 

University.
 

25. 	 Walker, J. L. Soil 
Sampling and Analyses. Regional Memorandum for
Middle America. 7 pgs. (inSpanish). June 1965. Middle American
 
Regional Office, ISTP, N. C. State Univ.
 

26. 	 Walker, J. L. 
Report on International Soil 
Testing Project Meetings,
Middle American Region, March, April 1965. 17 pages. 
 Prepared by

Regional Office for Middle America, ISTP, N. C. State and distributed
 
to AID/Washington and to USAID, ROCAP-AID, FAO, and Rockefeller

Foundation Offices in Mexico, Central America, and Paniama. 
 (In English).
 

27. 	 Soil 
and Plant Analyses Facilities in Central America, Mexico, and

Panama. 40 pgs. 1965. Regional Office for Mexico' and Northern Central
 
America, ISTP, N. C. State University.
 

28, 	 Walker, J' L; Fuentes, A.; Ortiz M., 0.; Fernandez, C.; Castellanos, V.;
Rivera H., C.; Lizarraga, H. J.; Menendez, M. E.; and Campos, C. E.
 
Project for the Development of Coordinated Soil Testing Programs for
Northern Central America(in English andSpanish). 50 pgs., 9 tables,
 

2 annexes, 1965. Prepared and Translated by Regional Office for Mexico

and Northern Central America, ISTP, N. C. State University.
 

29. 
 Walker, J. L. The Soils of Guatemala: Their Climatic and Geologic

Environments. 
 Dec. 1967. Mimeo. Report, 27 pgs.
 

30. 	 Walker, J. L. Preliminary Map of the soil areas deficient in phosphorus

and potash in Guatemala, 1967. 
 Pub. by Min. Ag. of Guatemala.
 

31. Walker, J. L. Agricultural suitability of the soils of Guatemala.
National Atlas of Guatemala. National Geographic Institute, Ministry

of Communications and Public Works 
(Spanish), 5.7. i972.
 

32. 	 Walker, J. L.. 
 Soil Analyses and Fertilizer Recommendations (Spanish)

Agricultural 
Research Division, DIGESA, Guatemalan Ministry of Agriculture
 
1972.
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the USp D/GOES loan program (crop t ionad, pofi bl 
(nnishan Spi sh)ileJL Salvador, Centra, 1972DI Amrica.Teil~fteSisSciw ET' ijc rid~ilis,for(!

J4, 36Walker, J. L. Colents on 
computer facilities for the GOES/MAG
(English and Spanish). El Salvador, Central America. 
 1972. 
F 35. Palencia, J. A., and J. L,Walker. Evaluation of resnonse of variobUs
acrops to fertil1ization in different soils in Guatemala. (English andSpanish). Soils Department, DIGESA, MAG, Guatemala. 
 1972.
 

*36. Walker, J. L., et al. Fertilizers : Fi rs t Approximation of Needs in7Northern Central America. 
 Paper presented in Spanish 
at the Latin American
 
Soil Science Society Meetings, Sept. 
1968 held in San Jose, Costa Rica.
 

37, Walker, J. L., et al. Examples of the Multiple Uses of Soil 
Fertility and
Analyses Proqrams: Plow Pan in Soils of Northern Central America. 
 Paper
presented in Spanish at the Latin American Soil 
Science Society Meetin,s,
Sept. 1968 held in San Jose, Costa Rica.
 

38. Walker, J. L., and Gonzalez, J. A. Guatemala: Economic Impact of a
National Soil Testing Program. 
Paper presented in Spanish at the Latin
 
American Soil Science Society meetings, 1968 held in San Jose, Costa 
Rica .
 

39. Walker, James L., Menendez, M. E., and Molina, S. 
Impact Soil Testing
Program on the Coastal 
Plain of El Salvador. Paper presented in Spanish
at the Latin American Soil 
Science Society meetings, Sept. 1968 held in
San Jose, Costa Rica.
 

40. Gonzalez, J.A., 
and Walker, J. L. Soil Sampling inthe Guatemalan Highlands: An Economic Impact Program for the Production of Basic Crops. Paper
presented in Spanish at the Latin American Soil 
Science Society meetings.
Sept. , 1968. Prepared in 1967. 

41. Gonzalez, 3. A., and Walker, J. L. Suuary of Two Years (I July 66 to
1 July 68) of Soil Analyses in Guatemala. Paper presented in Spanish at
the Latin American Soil Science Society Meetinqs, Sept. 1968, held in San
Jose, Costa Rica. 

K
 

42. Gonzalez, J. A., and Walker, J. I.. Soils of Guatemala Plant Nutrient
Status, 1967. Paper presented in Spanish at the 
Latin American Soil
 
Science Society Meetings, Sept. 1968.
 

43 Walker, J. L., and Gonzalez, J A. Nutrient Status 
,1967) of Physiographic
Ar-~is of Guatemala. Paper presented by Gonzalez in Spanish at the Latin
American Soil 
Science Society meetings, Sept. 1968 held in San Jose, Costa
 
y "ica. 
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Walker, J. L. Guatemala: Soil Capability and Climatic Classdica
tion System. No. Pages 27 

Walker, J. L. and Gonzalez, J. A., Plant-Available Phosphorus (P)
and Potassih (K) in Soil .:Associations of Guatemalan 
Physiographic Areas, July 1. 1966 to December 31, 1967.

53.Dta1968a.nNo., Pages 5 
Programa Nacional de Frt ilizacn de Suelos and Walker, J. L.
Coffee Fertilization Suggestions. No. Pages 5

Walker, J. L., Gonalcz, J. A. and Daley, K. J., Guatemala:


Soil Fertility Summary by Physical Agricultural Capacity,

55.u-r1968 1966 to July 1968. No. Pagest1July 1,


Walker, J. 
 1., Seccitn Suelos. Dirccion General de nvestigac6n 
y Extensi6n Agropecuaria: El Salvador: Results of Analyses
for Phosphorus (P) and Potash (K) for 1967 and 1968, No. 
Pages 13 

Gonzalez, J. A., W'ld, J. , and Walker- J. L.. Guatemala: Soil
Fert ln Analv-*s Surmary, 1968. No. Pages 10 

Gonz ez, J. A. andWalker, J. L. , Guatemala: Soil FertilityStudies by Physiographic A rea, Soil Series and Physical
Agriculture C'apacity, Ju1, 1966 tpo July.' 1968. 'No. Pages 5 

4 

Walkvr, J. L. , Average Crop 1'io"dict ion and Average Wholesale
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WNalk,, r , 1. I._ ridt', Ni. , auhi 1%ulina . S. , Ile Impaot Soil
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W'lker J. L. Soil Fertility Evuluacion in Gua temalI backgr.Nwio, Po..nIr.ial, Targets,~-
Projects, 74 pages (E n dhlah).1970. 

~73f Jaler,. L. and Gonzalez, J. A. Gua t aIa: Soil 	 "Fvrt ili-iv ' Al%( SuC'uriesis a
Basis for Planning Fertilizer Disribution at a 141 LIonalI Ltv. 1 23 pages (English~
and Spanish). 1970. 

7.Gonzaiez, J3. A., Walkt~r, J3. L., t al Guatemala: 1908 and 1l!4" Soil rvrtility Analyes.'
Sumary by Departments and Muni,: 1pa liire, 12 pages (EnglisI and Spanish). 1971. 

75. Gonzalez, J. A., Walker, J. L., et4 Guatemala Soil fe tilty Analyses SumVry. 1970:. 

r
irtmrn28by Crop to be Planted and De trs, pages ('Eigliili ,.- paiiish). 1971. 

76 Gonzalez, J. A., Walker, J. L., L al. Guatemala 1970: Soil rcitility Analyses Stmsnry

by Depar psnts and Municlpalitic ;, 12 pages (English and spanish). 1971. ...
 

77 Gonai+z, J. A., Walker, J. L., Lt al. Guatemala 1968 1969 atw 1970: Soil Fertility
 
AtalysS ary by Departonts and Municipaliti, 22 pak4 (English and Spanish).
 
1971.
 

L And Palencia, 	 (or78.; Walker, J. , A. Fertilizer Requirewmnts ,,haqcFood Grains and A 
+
Diveraifition Cr* for 197 , 3 pages (English and Spaish). 1971. 

-79. W4111, J. L.eMPid 4ltvA, A. Distribution of Agricultural Promiters for the Basic 
Grains Program for 19 72 - Loc a Li,,,n , Headquarte rs, Ne ctar. ,Lo b e Cove r ed pe r Re g ion 
pe Crop, 4 pae (Spainish). 1971. 

Walker, J. L. and Palencia, A. Distribution of Agricultural Ir.-wotrs for the Diversified 
Cr op s o.tr a m for 1972 1- Lo cat i on , He adq uar te r s . l k c t a r ,, i.0 :he,Cov e.re d pir Region 
per Crop, 5 pages (Spanish). 1971. 

8 	 1.Wal ker, J. L. and P lencia , A. Fe rtilizer Requir d t,. N.t t-i, Goa lN (l the Ag ricultur l I 
1W-ve loien t P l a n f or 197 2 According to Soil Aiw . -it- a.,t .o \ ci| be P la n t ed , Ba si c 
C,. a i ns ., 2 page s (Spanish). 1971. 

82. 	 Walker, . 1. and Palencia, A. Fertilizers requitr..' t tui ,,.tls o thef Agricultural 
Deve lop mu t Plan for 1972 Accord ing to So il An . n i-i ,.1 t e lant d , 
Diversified Crops, 2 pages (Spanish). 1971. 

WWa lke r , J. L. and Nt lencl a , A. F er t i l i ze r Re q u i .14M t I (. ts LS t ie Agr i c u l t u ta l
 
Developum nt Plan for 1972 According to ,i1, +nt be Iltiva ted
Soil A ! s fl, C 
Cora, 8 pages (Spanish). 1971. 

84' aLker, J. L.. and1 Palencia, A. Fo'rti I Jzer R,*nui i'.i I * (...U0,11 S Of t. Ariculturtxl 

Development, Plati for 1,972 Acc :rd!n,,, to Sdi~I A i . ~i~v 3 t# b ',rc Cultivated 
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Phlat, 6 pages (Spanish). i971. 
J 98. Walker, J. Plan 1972 to Annlyses and Area. to be Cultivated 

i!90. Walker, J. L. and Palencia, A. Fertilizer Required to Meet the Goals of the Agrtcultura 
-, Development Plan for 1972 According to Soil Anailyses and Area to be Cultivated -

Egeae, Mpages (Spanish). 11791. 
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Plsat, pages (Spanish). 1971. 
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.Soils in the Five Physiographic Regions of Guatenmala 1967 (Enqlh)h'
 

'.~',97. Wal ker, J. L. Soil1 Test Summnaries, Guatemala:SoilTest Summaries by 
States. 1967, (English). 	 ~~4
 

Advised degree candidate at the Universit of San Carlos, Guatemala, on
98. 

thesis "Bean Res ponse to Nit rogen Appl icat ions and I ioculan ts in 
Guatemala", Rolando Aguilera. 1972. (In Spanish) - In. Aqr. dogree 

*99.	Advi so to degree candi date at the Univers i ty of San Carl os , Guaie mala
 
Thesis: Evaluation of the Fixation and Availability of Phosphorus in
 

14 Soil in J. 1911. Sponih).
Series Guatemald, A. Gonzilez. ( in 


Ing. Agr. degree.
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6 (b) 

LIST OF PUBLICATIONS BY DR. ROBERT B. CATE, JR.
 

1. Cate, R. B., Jr. 1965. Fertilizer Suggestions on the Basis of Soil
 
Analysis - First Approximation. Grafica Editora do Recife, 14 pp.

Puhlished in Portunuese. 

*. 	Galvao, S. J., and R. B. Cate, Jr. 1971. Survey of the fertility of
 
soils of the Northeast (Brazil). Published in Portuguese) by the
 
Researcn Division of the Brazilian Ministry of Agriculture.
 

3. 	Cate, R. B., Jr. 1967. Rational Fertilization Gives More Profit.
 
InviLational Paper presented at Brazilian Agronomy Congress, Recife,

Brdzil. Printed in Congress Proceedings in both Portuguese and
 
Engl 	ikh. 

4. 	Cate, R. B., Jr., 
and 	L. Vettori. 1967. Fertilizer Suggestions -

Third Approximation. (In Portuguese). Paper presented at Congress

of Brazilian Soil Science Society, Brasilia, Brazil. Printed in
 
Congress Proceedings.
 

5. 	Cate, R. B., Jr. Soil Fertility. 1967. Texts of ten two-hour lectures

presented as part of Master of Science progran in soil microbiolory,
Federal University of Pernambuco, Recife, Brazil. Published by Vinistry 
eo Aricultur,, Rio de Janeiro. (Portuouee). 

6. 	 Mip Showing Geographical Distribution of Cultivated Land in Brazil,
[xpres' ed as Percentage of Total Land Surface in Each Physlograpric
Zone cf Each State. 1964. Published by USAID, Rio de Janeiro, Prazil. 

7. 	 Cate, R. B., Jr., dnd M. Camargo. Map Showing Estimated Lime Neels of
Cultivated Soils of Brazil. 1964. Puhlished by USAID, Rio de Jareiro, 

P, 	(ate, . U., Jr. 1967. Soil Testing in Brazil 1964-1967. (Anpendix to 
196/ Annudl Report, ntoernatinnal S il Test io Project). 



6. (c) 

LIST 	OF PUBLICATIONS BY DR. SAM PORTCH
 

1. 	Palacios, Juan A., and Sam Portch. 1972. Fixation Curves as a Basis
 
of Selecting the Levels for Fertilizer Treatments. (In Spanish).
 
Published by the Ministry of Agriculture of Panama as a Special Report.
 

2. 	 Palacios, Juan A., and Sam Portch. 1972. Laboratory Fixation Studies
 
Carried out at the Soils Lab. MAG of Panama. (In Spanish).
 

3. 	 Portch Sam. Why Soil Sample and How to do it Correctly. Paper given
 
at the International Soil Fertility Meeting, Quito, Ecuador,
 
August 15-17, 1972. (In Spanish).
 

4. 	 Portch Sam. Soil Summary for 1968-1969. Paper presented at the CAFSP
 
meeting on May 5, 1972, Panama. (CAFSP - Advisory Committee on Soil
 
Fertility of Panama). (In Spanish).
 

5. 	 Cooperation was given in the preparation of the followinq publications: 

Field Experiment Data for 1970-1971.
 
Greenhouse Data Summary. Both published in Spanish by MAG, 1972. 

6. 	 A nation-wide TV broadcast was made covering a news article which 
had appeared in the local newspaper of Panama in May "Discussion of 
the findings of the Panama soil summary and its implications" and 
with special montion of the involvement of ISFE project in their soil 
fertility program. 

7. 	 Several news articles have been published involving ISFE project:
 

May 5, 1972. "La Fstrella de Panama" - Summary of Soil Data 1968-1969 
with comments about the ;veting of the Advisory Committee for Soil 
Fertility of Panama. 

-May 19, lq7 . "La EF trell de Panama" Lack Q)fSoil rcrtility Limits 
%oe Aqrinul ty,"l ,'oductio rn in Panama. (Also published in "La Granja" 6/1/72) 

May 5, 1972. "Li -,trelia de Panama" Fertilizer Demonstration with 
Farmers from (WOWre. 

March 27, 10/2. "La Estrella die Panamp" (front coverage) - Experiments 
to Improve Production are Being Carried Out. 

March 1, 1972. "La Granja" - Basic elements for a Good Soil Analysis 
Service. (Taken from "La Estrella de Panama", Agricultural Section, 
February 15, 1972). 
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June 30, 1972. "La Estrella de Panama" - Use of Fertilizers -Demostration Plots and You Can Observe a 
Great Difference at
 
Sahas de Leon's Place.
 

February 1, 1972. 
"La Granja" - Soil Fertilization (by S. Portch) and an
article by Portch, Sam, and Ing. Efrain Tapia: Taking a correct

soil sample as a first step to an 
accurate soils fertilization.
 

February 16, 1972. "La Granja" - Artcile by Sam Portch - Why

play with the use of fertilizer.
 

April 1, 1972. "La Granja" - Practical Demonstration Developed by the
 
Soils Dept., MAG of Panama.
 

January 1, 1972. "La Granja" 
-
Article by Sam Portch - Inducing the
Improvement of Fertilization of the Country at a 
Nedium Level.
 

December 12, 
1971 and January 28, 1972. "La Estrella de Panama" -
Publicity was received for the CAFSP 
objectives and the ISFE
involvement, and the election of a president and a vice-president

for this committee. (.a Granja" also published this article on 
2/1/72).
 

January 1972. "El Agricultor" - Coverage was given to 
a presentation

given by Dr. J. W. Fitts of ISFE on 
Soil Fertility in Panama.
 

Septeikrl972. "La Estrella de Panama" - Coverage was given about
2 technicians from MAG of Panama who attended the First International
meeting on Soil 
Fertility and Fertilizers held inSanta Catalira 
 xo.
Sta., in Ecuador, where they had just inaugurated their rude! qoi~s
lab with the cooneration of ISFE. 

19/2. Alvarez, Victnr; Csa- Parre;o, Eduardlo Guijarro and
with the cooperation of Fr. Sam Portch the followin article was

nubli-hed in a local newsi.apor from Ecuaidor: 
Wheat fertilization and
its relation to soil analysis. 



6,4, 

LIST OF :PUBLICATIONS-BY-DR.DONOVAN-L 
WAUGH
 

1. 'Waugh, D.L. Chemical Methods for Soil Ana lysis. November, 1967. (In:'
Spanish). Proceedings of Symposium on Methods of Evaluation toDetermine Crop .Fertilizer Needs, held in Lima, Peru, sponsored by OAS 

2. Waugh, D.L. Fertilization of Potatoes and its Relation to Soil Test'
 
1P68. Paper presented at the International Potato Congress, Lima
 

3. Waugh, D. L. 1971. Co-author of the Special Report to AID by the
 
Tennessee Valley Authority entitled, Lime, Fertilizer and Agricultural
 
Potential in Paraguay. Published in English and Spanish.
 

4. Waugh, D. L., 
M. Cano, and F. Quevedo. 1969. The Soil Fertility of
Soils of the Valleys of the Department of Maquegua. 
'4"' 

5. Waugh, D. L.  co-author of the following publications:
 

Ezeta, Fernando. 1968. Soil preparation in the laboratory as a source
 
of error in analysis. 
 Agr. Exp. Sta. La Molina, Peru. (InSpanish).
 

Ezeta, Fernando. 1969. Micronutrient fertilization In potato product
on coastal soils. 
 Agr. Exp. Sta. La Molina, Peru. (InSpanish).
 

Villavicencto, Manuel, 
 1969. Effect of liming on micronutient availability of highly weathered soils from the low selva. 
 Agr. Exp. Sta.
 
La Molina, Peru. (Spanish).
 

Villachica, Hugo. 
 1969. Effect of liming on micronutrient availability

of moderately weathered soils from the high selva. 
 Agr. Exp. Sta. La
 
Iolina, Peru. (Spanish).
 

Nunez, Gary. 1970. 
 K suppbing power of coastal Peruvian soils under

intense cultivation, 
 Agr. Exp. Sta. La Molina, Peru (InSpanish).
 

4. Cano, Mario. 1967-1970. Soil test recommendation guidelines for
Peruvian soils based on soil analysis. Aqr. Exp. Sta. La Molina, Peru,
(InSpanish). 
 ._
 

Lugo, Julio. 1968. Radiophosphorus measurements of available soil
phosphorus for wheat and corn Production. 
Agr. Up. Sta. La Molina,
 
(inSpanish).
 



~Gonzalez, Enrique 1970, P fi'xat ion and aalblt nmjr ol 
of PruASool aragUniversity of Paraguay, Asuncion,-_
Paraguay. (InSpanish).' ~~J
 

______Codas, Silvio. 19 Soil acidit evauatj
-A University of 'Paraguay, (InSpanis)',grc. S 6i6l , As un'cion,' Para'guay. 

Zavaleta, Moises. 1970. Potato fertilization inthe Northern-Sierra
 
of Bolivia. Ministry of Agriculture, La Paz, Bollvia. (InSpanish)'
 

Torrico, Carlos. 1971. Cacao response to N,P,K and lime inthe Vungas.

f,",: Ministry of Agriculture, La Paz, Bolivia. (InSpanish).
 

Carrera, Walter. 1970. Use of soil analysis in the preparation

fertilizer recommendations in the national wheat program. Ministry of
 
Agriculture, Cochabamba, Bolivia. (InSpanish).
 

Iriarte, Eduardo. 1969. Soils productivity classification of
 
designated wheat growing areas of Bolivia. Ministry of Agriculture,
 
Cochabamba, Bolivia. (InSpanish).
 

Villarroel, Hugo. 1970. A potato production program for southern
 
Bolivia based on soil analysis. Ministry of Agriculture, Potosi,
 
Bolivia. (InSpanish).
 

Lujan, Jalme. 1970. Wheat production insouthern Bolivia under irrigated

and dryland conditions. Ministry of Agriculture, Tarija, Bolivia.
 
(InSpanish).
 

Claure, Gonzalo. 19 . Potato fertilization and its relationship to 
soil analysis in the Toralapa Valley. Ministry of Agriculture, 
Cochabamba, Bolivia, (InSpanish). 

6. Waugh, D. L. - Special advisor and co-leader for research theses 
leading to Ing. Agr. Degrees for soils students in various countries;

four of these theses have been published by the students; all inSpanish:
 

Duran, Percy. 1968. Leaching capacity and potassium evaluation in
 
different soils of the country (Peru). Univ. Agraria La Molina, Peru.
 

Luna, Miguel, 1968. Correlation among chemical analysis methods with
 
P absorption for corn plants under greenhouse conditions. Univ.
 
Agraria La Molina, Peru
 

Aguila M., Edmundo del. 1968, Study of aluminum toxicity using
 
cotton as the testing plant, Univ. Agraria La Molina, Peru.
 

Taee, Elmer. 1967. Preliminary studies of micronutrient availability

in Peruvian soils, (Unpublished due to accidental death of student)
Vniv 4 Agraria La ;MoJi na, Peru, 

viconc!o, 1969. -tr "laminio.Organic matter asaMeaSUreof nitrogen ' 

a v i a b l t i n p m i n 1 4 1 n v L a
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Lopez, Berta. 1970. Soil test summaries aid their use in program

planning for the National Wheat Program. Agricultural College at
 
Cochabamba, Bolivia.
 

Saravia, Gustavo. 1970. Response to N, P, and K in 4 improved potato

varieties in the Lequesana region. 
 Expt. Sta, Chinoli. Agricultural
 
Colleqe at Cochabamba, Bolivia
 

Zuleta, Lucio. 1969. Potato response to K, S, and Mg in southern
 
Bolivia.. Tarija. Agric. College Cochabamba, Bolivia.
 

Mestanza, Saul. 1968. Determination of B levels in soils of different
 
cacao zones in Ecuador. Pichilinque Expt. Sta., Guayaquil, Ecuador.
 

Lainez, Jose. 19 . Plant analysis as a diagrostic technique for
 
coffee and cacao fertilization in Ecuador. Phichilingue Expt. Sta.,

Guayaquil, Ecuador.
 

Caceres, Jorge. 19 P fixation and availability of major soils of 
Ecuador. Quito, Ecuador.
 

Brolo, Julio. 1972. P fixation and availability in major soils of
 
Guatemala as measured by several methods 
 of soil analysis. Agricultural
School, Universidad de San Carlos de Guatemala, Guatemala. 

7. Co-advisor for 3 graduate level (M.S.) thesis projects for students at
 
the University of La Molina, Agricultural School, Peru:
 

Benitez, Jose. 1970. 
 Soil analysis rnthods for magnesium and
 
their relationship to maqnesium avail Thility In Peruvian soils. Univ.
 
Agraria La Mol ina , Peru. ( i i N.h
 

Luna, Miguel. 1970. Adaptation of soil phosphorus methods for
 
evaluation nf coastal soil fertility. 
 Univ. Agraria .aMolina, Peru.(In Spanish). 

Aguila, Edmundo del. 1970. Soil acidity relationships in soils of the
 
hiqh selva in Peru. Univ. Ak rria Ia ,olina, Peru. (in Spanish).
 



6. (e) 

LIST OF PUBLICATIONS BY DR. J. W. FITTS
 

1. 	Fitts, J. W. Soil Management - Afghanistan. 1967. Agriculture Division
U.S. Agency for International Development, Kabul, Afghanistan.
Publication 67-3. September 27.
 

2. 	Fitts, J. W. Soil 
Testing - Turkey. 1967. Contract AID/csd-287. September
 

3. 	Fitts, J. W. Soil Fertility Evaluation Needs - India, 1971. The Ford 
Foundation, New Delhi, India. March. 

4. 	Fitts, J. W. Chemical Fertilizer Use as an Index of Agricultural

Development. March 1971. 
 The 	Ford Foundation, New Delhi, India.
 



6. (f)
 

PUBLICATIONS BY DR. GORDON S. MINER
 

1. 
Montes, Ramiro; Oscar Lahman; Alvaro Cordero, & Gordon Miner. 1972. 
 A

comparison of the various extracting solutions for available phosphorus
in the soil 
and their critical levels in greenhouse studies. Paper
prepared by the Soils Labs of the Ministries of Agriculture and
Livestock of Nicaragua and Costa Rica. 
 (In Spanish).
 

2. Cordero, A.; J. Ulate, R. Brenes, 
R. A. Alvarado, F. Berns, N. Bonilla, and
with the cooperation of Dr. Gordon S. Miner. 
 1972. Corn Response to
N-P-K fertilization in Costa Rica. 
 Paper prepared by the Agronomy Dept.
of the Ministry of Agriculture and Livestock of Costa Rica. 
 (In Spanish).
 

3. Sancho, E.; 
A. Romero, J. I. Murillo, A. Cordero, and with the cooneration

of Dr. Gnrdon S. Miner. 1972. N-P-K Fertilization studies on 
dryland rice
in the Pacific humid region of Costa Rica. 
 Paper prepared by the Agronomy
Dept. of the MAG of Costa Rica. 
 (In Spanish).
 

Gordon S. Miner. December 1972.
4. Proposal for fertility evaluation through

field research. MAG, Costa Rica.
 

5. Paper presented on Soil Sampling. 
 A series of lectures on this subject was
qiven to: Peace Corp Volunteers at Liberia, Costa 
Rica, December 6, 1971;

personnel of Regional Agricultural Center in San Carlos, C.R., 
Dec. 9, 1971;
Regional Agricultural 
Center in San Sudio de General on Dec. 20, 1971;
Peace Corp Volunteers on January 10, 1972. 

6. Pdper presented on Goals and Objectives of the National Soil FertilityEvaluation Cornnitte in Costa Rica. Meeting was held July 5, 1972, with-articipationof representatives of private industries, University of Costa
Rica, TICA (OAS), MAG, and AID.
 

7. News Articles: 

News article on "Tico Times" about ISFE oroqram in Costa Rica, October 1972.
 

A notification in the official 
gazette was published about the NationalFertility Committee becomino a National Cornission in Nicaragua and the 
Soi1 

involvenent of the !SFE project. 197. 
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Colaborationrwas gIye n, in the prepartio ftef~wn> tA~Vt 

r~~ -Gu i-dr-hee ts--for-fthe-Tabo ratory,-overi n g4 mai1n crop4 .Pubihdyte
Miinistry of Ariculture and Livestock of Costa Rica. January 1973. 

Soil1 SamplingtBulletin was Published by MAG of Costa Rica, October 1971 . 

4,Plan of Work for MAG Soils Laboratory. September 1971 and published by MAG. 

PA> 
.. Outl ine of lA procedures used in Cos ta Ri ca. 1972. Published by MAG 

~Costa Rica in Spanish and also distriue)nNcrga .. *. 

P Correlation Study. Novemrber 1972. Published by MAG, C.R. 



7.IVI TATIONA AESB SE TF
 

a-
nd PhosphorusRecomendations for Potatoes., M Cano and D.L.Waugh. 

',:;Presented at SSSA! Meetings; before Divi sioohS- 4 , Tucs on,i Ari'zona,:;;;;:ii>i 

2. Potassium/Magnesiumi Balance in Potato Fertilization on Calcareous Soils:! 
! ' ; :  of the Peruvian Coast. F. Ezeta, F. Villavicencio, J. Benitez, and . 

D. L. Waugh, Presented at SSSA Meetings before Division S-8, Tucson, ...:::: Arizona', August 1970. 

': 3. A Soil Fertility Evaluation and Improvem ent Program in Latin America. 
J. W. Fitts and W. V. Bartholomew. Invitational paper - ASA and SSSA 
Meetings 1970. ,li !: 

A4. Thle Use and Effect of a Flocculant with some Common Soil Test Extraction 4 i< 

Solutions. A. H. Hunter. Presented before Division S-2 at SSSA Meetings i
 
in Tucson, Arizona, August 1970. .!
'K 7 SFI TF iIVIAINLPAESB 

,>4"5. Soil Testing in Relation to Management Recommendations and Regional
Evaluation. R. B. Cate, Jr. Paper presented before FAO/UNDP Latini 

~~American Seminar on Systematic Land and Water Resources Evaluation held
in4Mexico.4. ., November 1971. (Translated into Spanish). .. 4 : 

6. Organizing for International Research -International Network. J.W. 
Flitts. Paper presented at the AAAS Conference in Washington, D. C.,
December 27-28, 1972. 

7. The Role of the International Soil Testing Project in the Soil Testinq
Program of Latin America. A. H. Hlunter. Paper presented in the 
Seminar for Latin America Fertilizer Executives, TVA,1967 Muscle Shoals, Alabama Sept. 18-29, 
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OTHECR RELATED PUBLICATIONS
 

77 ' A Sympos I urn) Economi c DImnact Thrnugh Soil and Plant Anialysis.posedby the Honduras Mlinistry of Natural Resources and [lipI. *.International Soil Testing Project - North Carolina State .
University/AID, held in Tegucigalpa, Honduras*, May 8-13, 196)7. 

May 1967 - English *SMay 1967 - Spjanish,. 



S E INASEL ATN.C.STTEUN IVERS ITY, AL-IH 

- : .... . - ~~~REPRES ENTED ,--:,:!i'iT: 

ii:lJune 5:Jujly 
I:::!:,;:9G 

15 Assessing &.Correcting Nutrient 
Deficiencies in the SoilIs of 
Lati /Wria

i" ati Aeria. , 

•2 

3 f rOmMexico: -

I ;from- Col onibi a ' 
1 .fromn Bol ivia 
3 fr~om Peru, 

f r om: Gua temal1 aI from Nicaragua 

. , 
/i 

T o)t a 1: 

1 .from 
I f rom 
I from 

T15 

Ecuador 
Honduras 
Brazi~l 

: 

,July 24-Aug.
1966 

12 Operating a
Laboratory 

Soil-Plant Analyses 

--

3 from Mexico
2 from E Salvador 
21 from Peru 
1 from N, caraqua " 

r .1, 

S1 
To tal1: 

2 f rom Honduras 
f rom Colombia 

2 from Guatemala" 
I from Bolivia 

from Ecuador 
15 

Junez"5-Aug.
1967;uly 4-Au. 4 Nutrient Deficiencies of

Tropical Soils Seminar 

T o 

2 Soplertig a t ESolPantiAnlys 

t 

NB 

a 1: 

6 f rom Venezuela
Bra z N 

1 from Afghanistan 
L from Uraguay 
2 from Peru,
1 from Ecuador 
1 Colombia 
1 from lo Salvador 
1 from Paraguay

15 

3 fromfrom MESlvor 

2 from Horas 
1 fromfrom Coloma 
2 from Gataa 
1 from Bolivia 

U 

1%6 Seminar. 2 from CostalRica 
2 from Venezue a
1 from Nicaragua
1 from Ecuador 

-

Ttal: 15 
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DATE 
 TITLE OF SEMINAR 
 NUMBER OF PARTICIPANTS AND COUNTRIES
 
REPRESENTED
 

..ne 9-July 26 Soil Fertility Evaluation 
 8 from Brazil

190 Seminar. 
 2 from Bolivia
 

3 from Ecuador
 
1 from Colombia
 
1 from Nicaragua
 
2 from Honduras
 
3 from El Salvador
 
3 from Guatemala 
3 from Dominican Republic 

T o t'a 1:
 
u.e 7-July 23 Soil Fertility Evaluation 3 from Guatemala
1971 Seminar. 1 from El Salvador 

2 from Honduras 
2 from Nicaragua
3 from Costa Rica
 
3 from Panama
 
1 from Venezuela
 
2 from Ecuador 
1 from Uruguay 
5 from India 
1 from Iran 
1 from South Korea 

To t a 1 25 

",r.,-uly 21 
 Soil Fertility Evaluation and 
 3 from Cesta Rica
 
197? Improvement - Second and Third 
 1 from Colombia
Generation Problems. 
 2 from Ecuador 

2 from [1 Salvador 
1 from Guyana 
1 !ruom Hait 1 
? from Nicaranua 
1 from Uruguay
1 from Paraguay

Total: 14 

June 18-Auq. 3 Soil 
Fertility Evaluation and
 
1973 Imrovement - Identification and
 

Correction Soil Fertility Problems.
 



SEMINARS HELD IN THE COUNIRIES
 

.ATE 
 LOCATION 


M'arch 13-24 San Jose, Costa Ricd 
1972 

Airil 12-28 Guatemala City,

1972 
 Guatemala 


Sept. 11-22 
 Sta. Catalina Lab. 

1972 
 Ecuador 


,May 21-June 1 Georgetown, Guyana 
1973
 

NO. oF PARTICIPANTS ATTENDING BY COUNTRY
 

3 from Panama
 
3 from Nicaragua
 
6 front Costa Rica
 

15 from Guatemala
 
4 from El Salvador
 
1 from Honduras 

11 from Ecuador
 
I from Panama
 



APPENDIX 3 -
Cooperating Countries 

COOPERATING COUNTRIES
WITH FERTILITY PROGRAMS AND FUNCTIONING LABORATORIES
 

Country Laboratories 

Brazil l/3
 
Ecuador i/ 3Guatemalal/ 

Nicaragua 2/ 	

2 
22Panama .L_/ 

Costa Rica 	 1 
El Salvador/

Honduras i/ 1 
Bolivia 
 1 
Peru 
 1 
Paraguay 
 1
 
Guyana 
 1 
Colombia 
 i 
Venezuela 
 1
 

I_/ 	Countries having memoranda of agreement with the
 
International Soil Fertility and Evaluation Project
 


