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Relationship with other TA/AGR tropical soil prolects
 

The attached Figure and Table briefly relate the University of Puerto Rico 

(UPR) Benchmark Soils project with other tropical soil projects in the Office 

of Agriculture. This project is parallel to the University of Hawaii (UH) 

'Soil Family' project. The two projects have similar e::perimental design but 

they are located in different geographic locations. The UPR project is located 

in Latin America--Brazil, and Puerto Rico, while UH project is located in Asia-

the Philippines and Indonesia, Africa--possibly Cameroon, and Hawaii. The UH 

project is working on a well defined upland volcanic soil family while UPR is 

working on a not so well defined upland Oxisol soil family. 

UPR project was initially funded on Janary 1, 1975 and is seeking extension
 

for three year-s beyond December 31, 1977. U1 project was initially funded on 

May 30, 1974 and, reviewed and approved for I year extension by PAC on March 31,
 

1977.
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KEY PROBLEM AREA: TROPICAL SOILS 

CLUSTER PROGRAM 
TA/AGR 

MAJOR THRUST: RAPID AND ECONOMICAL DEVELOPMENT OF LDC LAND RESOURCES FOR 

AGRICULTURE PRODUCTION AS SUITED TO SMALL FARMER SITUATION 

PROGRAM CATAGORY PROGRAMS EFFORT* STATUS** INST 

A. Technology 
Development 

1. Evolving Varieties for Problem Soils 

2. Lab. Screen of Varieties for Problem Soils 

3. Fertilizer Development for Tropics 

S 
S 
i 

C (mostly) 
C (mostly) 
C 

CSU 
WSU 
TVA 

4. Fertilizer for Rice M C TVA 

5. Physical Problems of Clay Soils-Paddy M Terminated 
(V. Nam) 

CSU 

6. Soil Fertility Testing L C NCSU 

7. Economics of Fertilization in Latin America L C (mostly) NCSU 

8. Soil Chemical Constraints L C (mostly) Crnl 

9. Improved Fertilizers for Tropics 
10. Grasses That Make Nitrogen in the Soil 

L 
H 

OG 
OG 

IFDC 
UFla 

11. Legumes That Make Nitrogen in the Soil L OG USDA 

12. Legumes That Make Nitrogen in the Soil L OG Ul1 

B. Information 13. Text: Mineralogy, Chemistry, and Physics of S OG U 

Dissemination Soils of the Tropics 

14. Text: Soils of Humid Tropics M C NAS 

15. Seminar/Proceedings: Soil Survey and Classi- H C (mostly) UH/UPR 

fication in Planning and Implementing 
Agricultural Developments 

16. Seminar/Proceedings: Soil Management in S C NCSU 

Tropical America 
17. Bibliography of Soils--Africa S C Crnl 

18. Text: Soils of Tropical Dry ana Dry-Wet Cli- S C (mostly) Crnl 

matic Areas of W. Africa and Their use And 
Management 

19. Bulletin--Different Systems of Soil Classi- S C UH/UPR 

fication--Soil Series of I[awaii 

20. Workshop/Proceeding: Adapting Plants to Soil S C (mostly) Crnl/USDA 

Stress Conditions 



PROGRAM CATEGORY PROGRAMS 

C. Strengthening 
Institutions 

21-25. Tropical Soils: 
A coordinated program with several 
U.S. institutions 

26-29. Biological Nitrogen Fixation in Soils 
A coordinated program with several U.S. 

institutions 

D. Network 30-34. Utilization mode in Soil Tcchnology: 

EFFORT* STATUS** INST 

H C UII 
UPR 
NCSU 
PVA&H 

Crnl 

H OG UH 
UPR 

NCSU 

Crnl 

H OG UH 

Development A coordinated directional program to cata- UPR 

lize utilization of soil technology in NCSU 
LDCs for crop production PVA&H 

Crnl 

E. Technology 35. Testing a hypothesis of agro-technology L OG UPR 

Transferrence transferrence among tropical countries 

(Based on Soil (Study in Latin America) 

Taxonomy) 
36. Testing an hypothesis of agro-technology L OG UH 

transferrence among cropical countries-

(Study in Asia & Africa)
 

* 	 S - Small (Less than $40,000) 

H - Medium ($40,000 to $125,000) 

L - Large (Over $125,000) 

** C = Completed Crnl -

OG = On-Going CSU -

IFDC -

NAS -

NCSU -

PVAM -

TVA -

UFla -

U11 -
UPR -

USDA -

WSU -

Cornell University
 

Colorado State University
 

International Fertilizer Development Center
 

National Academy of Sciences
 

North Carolina State University
 

Prairie View AIH
 

Tennessee Valley Authority
 

University of Florida
 

University of Hawaii 

University of Puerto Rico
 

U.S. Department of Agriculture
 

Washington State University
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PROJECT SrATrr 

1. Statibtical 

Projec: Title: Crop Production and Land Potential of Benchmark Soils 
of Latin Arerica (AID/ta-c-1158) 

Contractor: University of Puerto Rico 
College of Agricultural Sciences 
Depar=.ent of Agronomy and Soils 
Mayaguez, Puerto Rico 00703 

Principal D'r. F. H. Beinroth, Professor of Soils 
Investigator: Department of Agronmy and Soils 

Duration: Current authorizaticn: 
Proposed extensicn: 

1/1/75 
1/1/78 

- 12/31/77 
- 12/31/80 

Total Estimanted Through December 31, 
Cost: 

1977 
1978 
1979 
1980 

$1,093,518 
383,680 
420,920 
398,300 

Total 1978 through 
Curmuilative Total 

1980 1,202,900 
2,296,418 

Project Specialist: Dr. T. S. Gill, TA/AGR 

2. Narrative
 

The project entitled "Crop Production and Land Potential of Bencihark Soils 

of Latin A,-erica", popularly krmcn as the Benci='ark Soils Project, was irmle

mented to determine if and hcw avroproduction tecl-noloTy can be transferred 

among tropical countries. The primary purposes of the Project are: (I) to 

test the hypothesis that soil rarngarant and crop production knawledge can be 

transferred in the tropics via soil classification, (2) to demonstr:,te that 

managr.ent characteristics of tropical soils and their potential for crop 

production can be predicted on the basis of soil ta.xor~nc units, thereby 

reaffirLn-ing the value of sciL survey zmd classifivction in for:milatLng agri

cultural develorxwnt -lanz, =nd (3) to develon a rnthcdolc-.fv and create the 

reruired infraxtructure for e:Teditious wx;rotecimolor!y trn:;+ers. Th.e goal of 

http:rnthcdolc-.fv
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the Project is to contribute fast and significantly towards increased 

quantity and improved quality food production in the tropics and, to enhance 

nutrition and general well being of small farmers in LDC's. 

this goal implies that LDC's must utilize their cultivatedAttainment of 

land more productively and develop new soil resources cainsurately with 

be achieved by capitalizing on thegrowing food needs. In most LDC's this can 

concepts and principles of the project. First, the aggregate of the crop and 

soil manageTent experience acctmulated over many years on similar soils in 

other parts of the world can be directly applied to the corresponding soils 

in specific LDC's at no cost. Second, wise land use planning and development 

of crop production schemes can be improved through interpretations of soil 

surveys involving accurate predictions and realistic production targets. Thus, 

t~iu ,,ethcdolcTy oF agrotec.hnology transfers being developed by the Project 

could become a key agent for significantly accelerating the process of and 

reducing the costs for agricultural exerimentation, planning and developnent 

in LDC's withina rather short period of time. 

The basis of the hypothesis postulated and studied in the Project is the 

soil family. The soil family is the lcwest category of a comprehensive svstan 

of taxoncmic soil classificaticn that ,Yis developed over the past 25 years by 

the Soil Conservation Service of the U. S. Depart -.ant of Agriculture and has 

been published recently. The soil family constitutes a condensed scientific 

stataeint that integrates the knowledge about a soil and its envirorz.ent. It 

wis conceived with the intent to grrc-up soils having similar physical and 

chemical c4aracteri:;tic's th:t affect their response to mrmicenent and which 

Ln imrpter2 ofare hcmi:onc<i:; the I: rt-nt to the grcwth plants. Soils 

belon.r;t'.g to t1e awe family :Tculd, therefore, have essentially the same 

management :-uir!bn::;n and resinsrs, nd should have similar rotentials for 
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crop production. Consequently, the soil family should have the inherent quality 

of making agrotechnology transfers a possibility. 

The University of Puerto Rico has made satisfactory progress to date. It has 

established a netwrk of five experiment sites in soils classified as Tropeptic 

Eut:r.stox of the clayey, kaolinitic, isohyperthermic family. These are strongly 

weathered but moderately leached red upland soils of subhumid tropica. 'egions. 

They were selected because they are extensive in Latin Azmica and Africa and 

because they are cormmn to the islands of Hawaii and Puerto Rico and this 

provides the required link with. a parallel project of the University of Hawaii. 

The Projec: succeeded in negotiating a cooperative agreeent with the 

Empresa de Pesquisa Agropecuaria de Minas Gerais, Brazil, and in establishing 

excellent rapport and working relations with this agency as wel l as with the 

USAID Mlission in Brasilia. Under a subcontract by the Project, the University 

of Kentucky is engaged in the basic statistical research needed to develope a 

scientifically valid test of the transfer hypothesis. Further collaborative 

linkages have been evolved with the International Soybean Program (INfSOY) 

and Utah State University. Close technical coordination is nmantained with 

the University of Hxaii project staff. 

The experiment sites in Puerto Rico and Brazil were equipped with conmlete 

weather stations and irrigation facilities which, in the case of the Brazil 

situs, necessitated the drilling of water wells. Field plot work included a 

uniformity trial, transfer experi7ents with maize and soybeans as indicator 

crops, variety trials, and managanent L.!pe-r-L7nt. A total of 20 experir.cnts 

were ccnducted in accordance with detailed guidlelines for field prncedures 

and data collection and prccessing. Earlier, an AJM-sponsorcd wxrshop refired 

and assured the depth and quality/ of the resarch design. 
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Utilization-related activities involved efforts to publicize the existence 

of the Benclrark Soils Project and to create on awareness and understanding of 

its rationals and potentials. An international scninar organized by the Uni

versity of Hawaii at ICRISAT, India, and the Fifth Latin American Congress of 

Soil Science held in Medellin, Colombia, provided suitable settings for these 

efforts.
 

An on-site review of the Project by an AID panel was conducted in February 

1977. The panel reccuTended a three years' extension of the same scope as the 

initial Project. DurLng the proposed ex:tension, the origiral research objectives 

will be achieved thrcugh field exnerirnentaticn and statistical evaluaticns. Pur

suant to a recctncendation by the panel, the Project Aill also be involved in 

activities to stiz"ilate and facilitate utilizaticn of tie =ansfer concept. 

Activities prmca rwid in this area include an intermnti l sa:-.Lnar on agrotech

nology ransfer, the prulication and dissanination of results thrcugh arual 

reports, nc.sletters and ot.er utilization materials, and the characterization of 

key soils of LatLn %erica for ent-/ in the Soil Data Bank. These activities 

shculd be of considerable interest to the Latin Aerican Rureau, field missions 

and, above all, to LDC's. 
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EXPANDED NARRATIVE STATEMENT 

I. 	Purposes and Objectives
 

A. 	 Purpose of the Project 

In January 1975 a contract was signed between the U. S. Agency for Interna

t.ional Development (AID) and the University of Puerto Rico (UPR) to initiate a 

project entitled "Crop Production and Land Potential of Benchmark Soils of Latin 

America"' This project became popularly known as the Benchmark Soils Project; a 

name coined from UPR's proposal title and subsequently adopted by the parallel 

project of the University of Hawaii. 

The parpose of the Project is to test an innovative approach to agrotechno

logy transfer designed to assist LDC's in appropriately utilizing their land 

resources for increased and better quality food production by bypassing three 

key constraints. The three major constraints prevailing in LDC's are: scarcity 

of qualified research personnel, insufficient capital, and lack of time to close 

the widening gap between agroproduction and food requirements. The traditional 

approach to agricultural research is extrenmely time-consuming. However, the poor 

farmers in LDC's need the basic information conducive to higher outputs now
 

and 	cannot wait until locally generated research results trickle down to than. 

The concept under stu',y in t1he Project is the hypothesis that agrotechnolcgy 

is directly transferrable among tropical countries on the basis of --)il classifi

cation, specifically at the family level of the U. S. Soil Taxoncmy. (Soil 

Survey Staff, 1975). This .cnccpt has bxfen used effectively in the continental 

US (Di-Ment, 1971). 1. p'xven correct f-r the tropics-, it may well hive a pro

found nipct on aqriculturil devc-L-,rnnt -md incre:;W foxo "roilcticn.First, 

available for ulimd(Iite t.npp[in ; wiLl be mil.1ion:; of do] lars wort-J of research 

information pr(Aluced byI th1shosand, of inn-yecars of effrrt. .Sec-nd, it will help 
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save millions of dollars by avoiding the duplication of agronomic experiments
 

all over the tropics -- a waste of time, money and effort LDC's can ill afford.
 

Third, it should lead to the formation of a worldwide network of expertise and
 

a Crop Production Reference Center by taxonanic soil units. Fourth the concept
 

of agrotechnology transfer is not confined to soil management practices but
 

encompasses all associated experience and knowledge; e.g., information on crops
 

and farming systems, water management, erosion control measures, economic of
 

crop production, etc.
 

B. Research Objectives 

The general objective of the Benchmark Soils Project as stated in the
 

contract is "to correlate food crop yields on a net.%ork of tropical benchmark
 

soils and to determine scientifically the tranzferabilit. of agroproduction 

technology among countries". More specifically, the primary research objectives 

of the Project are: 

(1) 	 to demnstrate that soil manaqoent knowledge can be directly trans

ferred at the soil family level of the U. S. Soil Taxonauy,
 

(2) 	to establish that the behavior of tropical soils and their potential 

for crop production under various levels of mnagement inpluts can 

be predicted on the basis of soil taxoncmic units, and 

(3) 	 to develop a statistical methodoioy to verify the concept of agro

production technology transfers via soil classification. 

Secondary objectives of the Project are to -.,valuate the validity of pros

ently used and adlitional difforentiie of soil classification relative to 

crop production, drd to indicat, ninagemnt alternative's confonTing to the 

ecrcmmuc contratnt-. of :-mwil fa rs o[ troIpi-cal untries. 

II. 	Procress )f:the Proj, t 
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A. Administration 

i. General 

The Benchmark Soils Project is assigned to the Department of AgroncMy 

and Soils of UPR's College of Agricultural Sciences at Mayaguez, Puerto Rico. 

It is adninistered in accordance with established university regulations as 

regards to authorities, recruitment and remuneration of staff, procurenent 

procedures, and accounting. Since the initiation of the Project, Dr. F. H. 

Beinroth, Professor of Soil Science, served as Principal Investigator. The 

organiza tional set-up of the Project within the university structure is 

depicted on the chart presented as Appendix A2. 

During the first tvo years the Project has made reasonable piogres, in 

creating a functional internal infrastructure conducive to productive research. 

This required a considerable anount of time and effort as office space was 

inadequate, laboratory facilities were extrcnly limited and sufficient 

qualified staff was not available frc the university. 

At the time of the aard of the contract or.ly one of the present Project 

staff, the Principal Investigator, held an appointment at the Departuent of 

Agronany and Soils. Since January 1975 five new professionals were recruited 

for the Project and three mcre were transferrU frcm the aff of the 

UPR's Agricultural Experiment Station. In addition, one secretary and three 

field research aides were hired. At the present time the Project maintains 

a regular staff of nine professionals and four non-profes!iornals, eqivalent 

to 11.75 man-months of effort per nrnth. The Project per:ronnel and their 

respective responsibilities are shown in a table ccntainWd in Aprnlix A3. 

2. M iranda of Aqrec-vnt and Stdx-c.ntract; 

A mr-rardun of v;reiront: i:t. n the Universitrv I'LlwaLL Ur11 the Uni

versity of Thrto Rico rrxardin, th:e cccmration of the teo £nstitut:ions Ln 



their respective Benchmark Soils Projects and their technical coordination ws 

worked out and became effective on January 1, 1976. Negotiations with the 

Dnpresa de Pesquisa Agropecuaria ee Minas Gerais (EPAMIG) led to a project 

agreeent which details the Project's involveent in Minas Gerais, Brazil, and 

specifies EPAMG's. technical and admistrative contributions. After con

sultation with the USAID Mission in Brasilia, this agreent was effectuated by 

the signatory institutions on January 26, 1976. 

In order to secure expert assistance for the statistical work stipulated 

in the contract, the Project subcontracted the University of Kentucky to con

duct basic statistical research relative to a model that will provide a satis

factory test for the transfer hypothesis. This subcontract became effective 

on August 1, 1976 and has a duration of one year. 

B. Planning and Coordination 

1. Design Wrkshop 

On the rationale that th experimental design and the research methodology 

be revieed and specified prior to initiation of the field work, AID's Research 

and Advisory Committee suggested that a workshop be held on "Experimental 

Designs for 'redicting Crop Productivity with Enviro nntal and Fco c Inputs". 

This workshop was organized by the University of Hawaii with Assistance fran 

the University of Puerto Rico in coordination with AID and was held in Hawaii 

in May 1974. Thirty-eight invited participants from the United States and 

abroad attended the workshop and a total of fourteen papers war presented. 

UPR staff prepared three position papers for this meeting. 

The primary pmpos of the workshop was to develop tho research strategy 

and experinntal designs best adapted to gonerate the kind of data required to 

demnstrate the transferability of agricultural experience on the basis of 

soil taxonomic units and which will allow econimdc analyses aiding decision 
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processes of wall farmers in WCs. The salient results of the discussions at 

the r that the experimental design should be a factorialokshop were 52 partial 

as mUdified by Escobar (ra.-d and urrent, 1974) with three replicates, that 

the e r ts should-have t swo -ol-family-related variables-at- ive levels 

each, and that maize is to be the indicator crop at all sites. 

It bocam further evident at the workshop that there exists no statistically 

adequate methodolog for testing the transfer hypthesis postulated in the ob

jectives above. The wrkshop participants therefore reocmndd that AM be 

aproached to provide a grant to allow a tam of statisticians to develop a 

proper test for transferability. A detailed account of the workshop is contained 

in a blished report prepared by J. A. Silva and F. H. Beinroth (1974). 

As elucidated in the following section on experilntal field work, the 

University of Puerto Ric has incorporated all of the work hop emndtons 

in its research design. The Project has alo acted on the re~ml dation re

garding the need for fundamntal statistical research by suIbcon--tractin the 

University of Kentucky to conduct the work described bel' under "Statistical 

Resarch". 

2. Project Mgqnut and OesIMn ~k!M 

In January 1976, a mnagmnt and design workshop for ='s Benchmark Soils 

Project was held in Puerto Ric under the direction of Mr. R. Kitchell of AI/ 

Wshington. In addition to UPR p=ject staff , Dr. L. frederick of TRBAW and 

Dr. J. A. Silva of the University of Hmii partLicipated in this activity. 

During this workshop all major preset and future project activities were iden

tified, associated milestone events wm scheduled, and critical assuoptia.

and progress indiators ware defined. The results of the wokshop were wsn

marized in a 32-page doc nt tdch proved very useful for the imdiate and 

Long-tu project mnag .t 
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3. Coordination Meeting 

The first Annual Coordination Meeting of the University of Hawaii's and 

the University of Puerto Rico's Penclnark Soils Project was held in Puerto 

Rico in August 1976. Key personnel of the Hawaii project and all Puerto Rico 

project staff were in attendance, also present were Dr. T. S. Gill of ThB/AGR 

and Drs. F. B. Cady and L. A. Nelson, statistical consultants. 

The meeting provided the first opportunity for the technical staff of 

both projectsto discuss problems and their solutions, exchange experiences, 

and plan and coordinate present and future activities. Particular attention 

was given to management experiments and their relevance to the need of small 

farmers and plans for utilization. It was the consensus of all present that 

the meeting was extremely usetul to both Benchmark Soils Project. The papers 

presented at the meeting and a msurnary of the discussions have been prepared 

for publication and will be contained in a report now in the press at the 

University of Hawaii. 

C. Network of Experiment Sites 

1. Soils Selected
 

The soils selected for experimentation are well-drained, red upland soils 

occurring under savanna or deciduous forest vegetation in subhumid tropical 

regions. They are slightly acid to neutral, have an appreciable supply of 

bases and moderate to high base saturation in the subsoil. Anong their adverse 

properties are a limited water holding capacity, a tendency to compact when 

cultivated with heavy equipment, and phosphorus deficiency. Their main cons

traint for agricultural use is the insufficiency of soil moisture for more than 

three onths per year. 

These soils belong to the group that has been called Laterites, Soils 

Ferrallitiques of Latosols in recent years and is now referred to as Oxisols 



in the U.S. Soil Taxonomy. The particular kind of Oxisol chosen for the 

Project are Tropeptic Eutrustox of the clayey, kaolinitic, isohyperthermic 

family. This family was selected because it is colmon to both Puerto Rico 

and Hawaii and thus provides the required link between the two Benchmark 

Soil Projects. Altxxgh not the most common kind of Oxisols, they are exten

sive in tropical South America and Africa. They represent important soil 

resources preferred for immdiate development over other Oxisols on account of 

their high base saturation status. 

2. Establishment of Experi:nt Sites 

On the basis of preliminary investigations involving literature sur

veys and consultations, the search was concentrated in Brazil, Colombia, the 

Dominican Republic, Jamaica and Venezuela. All other countries of tropical 

America were excluded because the chances of locating the desired soil family 

there were nil or because of political considerations, as in the case of Cuba. 

lile Oxisols are -xtensive in the Llanos Orientales of Colombia, the on-site 

and analytical studies revealed that Eutrustox did not occur in that area. 

Several classes of Oxisols were also noted in Dominican Republic, Jamaica, 

and Venezuela, none belonged to the family required by the project. 

In the light of the results of the soil investigations and search for the 

sam family, the establishment of experiment sites on Tropeptic Eutrustox in 

tropical Azerica had to be thus confined to Puerto Rico and Brazil. Twv-o ty-pes 

of sites were established in these countries, primary and secondary sites. The 

characteristics of each of these kinds of sites are explained in the following 

section.
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In Puerto Rico, one primary and one secondary site were installed on 

the grounds of the Isabela Agricultural Experiment Substation of the University
 

of Puerto Rico in 1975. This 120-hectare research station is located in the
 

northwestern corner of the island and was founded in 1928 to serve the Isabela
 

Irrigation District. Since then a vast amount of research has been conducted
 

there on sugarcane, vegetable crops, grains, fruit crops and subsistence crops.
 

In Brazil, one primary and two secondary sites were established in 

1976 and 1977, respectively, in an area adjacent to the San Francisco River 

in northern 11inas Gerais Iown as the "Distrito Agro-Industrial de Jaiba". This 

300,000-hectare irrigation scheme uxas recently developed and isnow being opened 

for colonization by small farmers. The Project sites are thus well located 

from the point of view of local impact and utilization. The primary site near 

Jaiba is on a new e:perimnt farm operated by the Project's cooperating agency, 

EPXIG. The twm secondary sites are on private land nearby. A preliminary 

survey and soil sanpling for an additional primary site near Janauba in11inas 

Gerais has been capleted. It is &xpected tat the pending soil analyses will 

be affirmative and that lease arrangments will be negotiated in the near 

future. 

The contract called for the establishnent of three primary sites dur

ing the initial contract peri.od of three years. At this point in tire, tuo 

primary sites have been established and are operative inPuerto Rico and Jaiba, 

Brazil, respectively. A third prirary site near Janauba, Brazil will be added 

to the network during 1977. 
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The contract further stipulated the establishment of three "satellite" 

sites for each primary site. However, a.n view of statisti.cal and pedological 

considerations the concept of satellite sites was subsequently ndified. In 

consultation with two statisticians it was decided at the annual coordination 

meeting that a ccmbines total of eight sites per soil family, including 

I..imary and secondary sites, will suffice to adequately test the transfer 

hypothesis. The Project has presently established five sites and will add 

another site this year. Since the parallel project of the University of 

Hawaii is in the process of establishing two sites on the Eutrustox family, 

a total of eight sites will be in operation by 1977 as required for statis

tical reasons. 

Although a wider geographical spread of the experiment locations involving 

more countries would have been desirable, this was physically impossible to 

achieve in Latin America. However, through the linkage with the project of 

the University of Hawaii, the Eutrustox network encompasses clusters of ex

periment sites in three widely separated regions-Oceania, South America and 

the Caribbean.
 

D. Experimental Field Work 

1. Res Earch Design and Methodology 

The research design and methodology was developed in concut.:ence with the 

reccmmendations of the Workshop on Experimental Designs (Silva and Deinroth, 

1974) and in close coordination with the University of Hawaii. In the Project 

design distinctions are nde betveen two types of experimnt sites, designated 

primary and secondary sites, and three kinds of experiments referred to as 

transfer eT.4rLments, variety. trials and ,mnagnent exoriments, respxctively. 

Primat-.' sites are '±-meriment locations where all of the three kinds of 

e.xTpriTents are conducted and which arc ccmpletely instrnent J for collection 
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of pertinent weather data. At each primary site the following weather para

meters are monitored: (1)ambient temperature and relative humidity recorded
 

continuously with standard hygrothe&graphs, (2)daily maximum and minimum
 

ambient temperatures, (3)rainfall recorded continuously or daily, (4)accu

mulated daily solar radiation, (5)daily wind run,. (6)pan evaporation
 

(optional), and (7) maximun-minimum soil temperatures at 5, 15, 20 and 50 

n depths. In so far as possible, instrumentation is according to U. S.
 

Weather Bureau Standards.
 

Secondary sites are experiment locations where only transfers experiments
 

are conducted. They are required to increase the number of experiment sites
 

per soil family in order to have sufficient data for a statistically valid
 

estimate of the effect of uncontrolled variables on crop yields. Secondary
 

sites may differ fran primary sites in that they exhibit variations in soil
 

properties important to plant growth, such as pH or base saturation, within
 

the range permitted by the definition of the soil family. If located at same
 

distance from the primary site, secondary sites may also have different
 

weather conditions. In this case they are equiped with the standard instrument
 

shelter, hygrothermograph, raingauge and solar radiometer. At other secondary
 

sites, situated closer to the respective primary sites, only rainfall is
 

recorded, as other weather parameters are not likely to vary significantly
 

over short distances.
 

Transfer experiments are soil fertility trials designed especially to 

generate the data necessary to test the hypothesis set forth in the purpose of 

the project. Their design is the 52 partial factorial modification by Escobar 

as described in a paper b Laird and Turrent and presented at the Workshop on 

Experimental Designs. Currently on Eutrustox the two variables are phosphorus 

and potassium at 5 levels each with 13 of the 25 total possible treatnent 
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Table 1. Treatment Combination for Maize and Soybeans
 

High Base Status Soils
 

Actual Levels 2/
Coded Levels l/ 

Maize Soybeans 

P in Sol'n K P in Sol'n K 

K ppm kg/ha ppm kg/ha
Treatment P 


19 .02 19
A -0.85 -0.85 .01 


B -0.85 +0.85 .01 231 .02 231
 

19 .19 19
C +0.85 -0.85 .09 


231
D 	 +0.85 +0.85 .09 231 .19 


75 .06 75
E -0.40 -0.40 .03 


F -0.40 +0.40 .03 175 .06 175
 

75 .14 75
G +0.40 -0.40 .07 


175
H +0.40 +0.40 .07 175 .14 

J "Optimum" "Optium" .05 125 .10 125 

K -0.85 "Optimn" .01 125 .02 125 

L +0.85 "Optimu" .09 125 .19 125 

19M "ptimum" -0.85 .05 19 .10 

N "optimum" +0.85 .05 231 .10 231 

--- No fertilizer applied0 	 Complete control 

Partial control ---- Blanket application only---------P 


Blanket Application for all plots except Complete control
 

Source
Element 	 kg/ha 


Mg 100 MgS04.7H20
 
Zn 15 ZnS04.7H 2 0
 

2 Borax
B 

Mo 	 0.5 Na 2Mo04. 2H20
 

200 Urea
N (on Maize only) 


l/ Coded 	 levels are based on middle or "optimum" levels. The assumed "optimum" 
. 10 ppn, reslevels of P in solution for maize and soybeans are 05 ppm and 

K for both crops is assum d to be 125pectively 	and the "optimum" level of 
Other treatnent levels are "optTum"levels plus or minuskg/ha at Isabela. 

0.40 	or 0.30 x "optimum" levels. 

2/ 	 "Actual" lovefI of P are deternein 3 by the phosphoris solution ULnthnern
 

technique (Fox and Karmrath, 1970).
 



16 

combinations and 2 "control" treatments as shown in table 1. These 15 treat

ments are replicated 3 times; thus, in each experiment there are 45 plots. 

Such transfer experiments are conducted on all primary and secondary sites. 

In order to eliminate or at least minimize the effect of the natural moisture 

variable, trickle irrigation systems are installed for all transfer experiments. 

Tensiameters are used to determine the frequency of water applications. This 

way soil moisture is maintained at or near optimum levels throughout the growth 

period. Maize and soybeans are used as test crops with well adapted varieties 

planted in the transfer experiments at each location. 

Variety trials are conducted at the primary sites to assure that a well 

adapted variety is grown in the transfer experiments. Also, to make the yield 

data among sites more ccmparable, the test crop varieties of each site of the 

network are included in the variety trials at each primary site. 

In the variety trials a split-plot design is enployed, each variety being 

grown with phosphorus treatments at tdo levels, "optimum" and -0.85 (see table 1). 

This provides a measure of each variety's requirement for and capacity to respond 

to applied phosphorus. 

Management experiments have the purpose to provide information on economic 

and efficient practices, and information for subsequent soil interpretations 

and land capability classification. Whereas the procedures for conducting the 

transfer experiments must be virtually identical at all sites, management ex

periments are more flexible and allow the project to respond to host country 

priorities and to local farr needs. A philosophic frame work for the manage

ment experiments was dcveloped at the first annual coordination meeting of the 

UH and UPR projects in 1976. Particular attention is paid to experiments on 

costly iputs and high energy use cultural practices, such as irrigation and
 

tillage. 



17 

Field operations, and data collection and processing follow standardized 

procedures to ascertain ccnpatibily of results throughout the network. Work

ing in close cooperation with the University of Hawaii, a set of guidelines 

has been developed and continues to be revised so that laboratory and field 

experiment procedures can be as nearly identical as possible within the con

straints confronted at the various experinmnt sites of each project. These 

guidelines are sufficiently detailed to insure canparability of data obtained 

at all sites. All field operations such as land preparation, pest control, 

are as well as field plotirrigation, cultivation and harvesting considered, 


designs and data observations. Special attention has been given to make
 

standarization of climatological data collection. Each of the experiments is
 

the Project's statistics experts.statistically analyzed in consultation with 


The University of Hawaii assumed the responsibility for the overall analyses.
 

2. Progress and Status of Field Experiments 

a. Puerto Rico 

Transfer experiments. Prior to initiating transfer experiments a unifor

mity trial using soybeans (variety Woodworth) as the test crop was established 

in July 1975 on the primary site at Isabela, Puerto Rico. The main purpose of 

this planting was to observe the apparent uniformity of the soil in the field 

selected and to delineate areas unsuitable for experimental plots. Several 

such areas were located and can now be avoided when suhsequent experiments are 

installed. A secondary purpose was to "draw dcwn" the fertility to a mcre 

nearly crnmon level before establishing transfer experiments. Scyhean yields 

appeared to be relatively uniform across the field but Anp~les !rcm 10 m x 10 m 

plots indicated a nange Ln yields frcm 1,141 kc/T (17 Lu/.A) to 2,249 kci/ha 

(33.5 bu/A) witlh no fertilizer. A large part of this variation could Le 
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attributed to soil moisture differences resulting from the use of an inadequate 

sprinkler irrigation ;ystem. 

Trickle irrigation systems were designed and installed on the primary and 

secondary sites at Isabela. This required the laying of several thousand feet 

of PVC tubing to provide an adequate supply of water to the sites. 

As illustrated on the chart in Appendix Bl, four transfer experiments with 

maize and soyL.eans have been cnpleted, one with each crop at both the primary 

and the secondary sites. On the primary site maize (variety X306B) yield means 

over 3 replicates ranged from 6,590 kg/ha (105 bu/A) to 1,1515 kg/ha (183 bu/A). 

There was a marked increase in yield with the first increment of phosphorus, a 

further increase with the next increment but no !iirther increase with higher 

levels of phosphorus. There appeared to be no response to applications of 

potassiun. Maize yields with the same variety were lower on the secondary site 

but trends were similar to those found on the primary site. 

Soybean (variety Jupiter) yields at the primary site were severely reduced 

by an unexpected attack of Anthracnose (Colletotrichum dematiurn var. truncata) 

which caused complete defoliation of the plants about 2 weeks before physiolo

gical maturity. At the secondary site soybean (variety Hardee, late selection) 

yields ranged fram 2361 kg/ha (35 bu/A) to 2872 kg/ha (43 bu/ha). These data 

are now being analyzed statistically at the statistics section of UPR's Agri

cultural Experiment Station. 

Both maize and soybeans have shown a marked early positive growth response 

to phosphorus applications, as is evidenced by plant height measurenents at 30 

days after planting. This effect was less apparent in later observ7ations. Low

phosphorns and "control" plots in the maize experiments r-xhibitced weak stalk 

development and considerable lcirng. 'klderate to high phosphorus treat.ents 

resulted in severe lodqing of the Jupiter variety of soybeans grown in the 
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first transfer experiment on the primary site. Because of this and the pre

viously mentioned Anthracnose attack, subsequent plantings have been with an
 

INTSOY selection of the soybean variety, Hardee.
 

Four transfer experiments, one with maize and one 
with soybeans at each 

site are approaching maturity. These will be harvested late in March and early 

in April.
 

Variety trials. 
 Two maize variety x phosphorus level experiments have
 

been completed at the primary site at Isabela. 
 These trials included twenty
 

varieties fran Australia, Centr-al America, 
 Hawaii and the Philippines which 

were studied at two levels of phosphorus. The mean grain yields from the first 

of these trials ranged from 4,395 kg/ha (70 bu/A) up to 10,210 kg/ha (162 bu/A) 

with the Pioneer hybrid X304C. The two more camnonly grown local open pollinated 

varieties, Mayorbela and Diente de Caballo yielded 6,719 kg/ha (107 bu/A) and 

7,010 kg/ha (112 bu/A), respectively, at the lower level of phosphorus and did 

not respond to the heavier application rate. 

Manaernen t e-xperiments. A phosphorus level x variety x plant population 
factorial experiment with soybeans was conducted incooperation with LNTSOY.
 

In another managent exper-Lment plots were plowed at different soil moisture
 

levels to 4-ind ways to improve seedbed preparation for soybean plantings.
 

The data from all of these experiments are still being analyzed statistically.
 

b. Brazil
 

In May 1976 Mr. C. E. Seubert, UPR agronomist, was transferred to Brazil 

and now resides near site at Jaiba,the primary Minas Gerais. He succeeded in 

establishing excellent rapport with the cooperating institution, EP.M4IG, and the 

USAD %Lission in Brasilia. The cooperation and support of both EPAM,,IG and 

USAID/Lrasilia -ave by2en ,xcepticnally favorable to the develcrnent of the 

Jaiha site. 



The establishnent, preparation and instrumentation of the primary site 

was essentially completed by September 1976. Through the intercession of 

EPAMIG, the Project obtained two small houses from RURALMLNAS, a local 

development agency. These are used for offices and a laboratory, and for 

storage of fertilizer and equipment. The required weather instruments and 

laboratory and field equipment was imported with the help of U.AID/Brasilia. 

Arrangements are under way with EPAMIG and Brazilian customs authorities for 

the shipment of additional materials and equipment. EPAMIG provided the Project 

with a jeep-like vehicle and a surplus Chevrolet Carryall was made available by 

USAID/Brasilia. 

A contract was signed in June 1976 for the drilling of an irrigation well 

on the primary site on the EPAMIG experiment station at Jaiba. The well was 

finally ccmpleted in September. Water tanks and a trickle irrigation systen 

were installed with the assistance of Dr. J. Keller of Utah State University 

who served as a consultant to the Project. The drilling of a well at the sec

ondary site has been contracted and should be cinpleted soon. Water from this 

well will be piped to the other secondary site at Jaiba. 

Transfer experiments. The first transfer experiment with maize (variety 

IAC Phoenix 1110) was planted in October 1976. A soybean experiment was 

established one month later with the same variety used in Puerto Rico (Jupiter). 

Variety trials. A maize variety trial including 46 varieties was planted 

in October 1976. Thirty-six of these varieties were reccrrnended and provided 

by the Centro Nacioral de Pesquisa de 11ilho e Sorgo (SNPMS) in Sete Lagoas, 

Minas Gerais, as they constitute the national corn trial tested' throuchout Brazil. 

The other ten varieties have bcen selccted from those included in the variety 

trial conducted in Puerto Rico ind material suggested for the area L" SNP14S. 

In addition, the standard PITGY variety trial which comprises sixteen soybean 

varieties was planted in November 1976. 
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Management experiments. Two management experiments with maize were in

stalled at the primary site in October 1976. They were designed in close coop

local research needs. In one experiment theeration with EPADAG and respond to 

maize variety and plant population are studiedinteractions between row spacing, 

at three levels of each variable and replicated four times. The second trial 

is a maize variety x phosphorus experiment with five varieties and four levels 

of phosphorus. 

At this time no yield data are available from the various maize and soybean 

experiments conducted at the primary site in Jaiba. 

E. Statistical Research 

From a statistical point of vied, the success or failure of the project 

rests heavily upon whether a transferability test can be developed and applied. 

However, as indicated above it transpired at the Wrkshcp on Experiment Design 

to test the transfer hypothesis wasthat a statistically satisfactory metod 

not available. 

a meet-In recognition of this problem, tID provided financial support for 

ing of three statisticians, Drs. R. L. Anderson, F. B. Cady and L. A. Nelson, 

to discuss an appropriate approach to this problem. At this meeting progrers 

was made on develcping the nucleus of what prcmi ,cs to be a procedure for a 

transferability test. A tentative statistic As formulated the min el -nents 

of which are the prediction sun of squares, the prediction sum of scilares with 

expectation and the mean square residuals. However, considerable work ren-iins 

to be done regarding the i-ithcitical details of the test to ejaluate sme of 

its pro rties. 

In concurrence with a reccrmendation by AID': Pe earch and Ptdlvisor- Ck.-mrittce, 

the University of Puerto Rico therefore :;ikx:ntrctrd with the Lniveriity Df 

Kentuckl to conduct thv t.(y.!retica :tudi,,. n,.cti. L' thls Dr.hizr :;uW:ntract, 

And-ron ird 1-1;:;rxc .>tM, ir2? en(Ja(i in t!-e ro~rh i e 'I 
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A. 	 Method of Prediction 

1. 	 Investigate blasis estimators (of regression parameters) concerning 

their usefulness in prediction. 

2. 	 Applications to actual data sets 

B. 	 Develop a Valid Test of Transferability Hypothesis 

C. 	 Statistical Properties of the Proposed Test Statistic 

1. 	 Distribution under null hypothesis 

2. 	 Power of the proposed test against sane specific alternatives 

D. 	 Applications of the Test Procedure to Project Data. 

Since the development and evaluation of the test of the transferability 

hypothesis depends on the form of the estimator used, acftal yield data gener

ated by the Project are needed to verify the model now being developed. A 

first evaluation will be possible when yield data fram both the Brazilian and 

Puerto Rican sites becane available next month. 

F. 	 Linkages 

Linkages are considered an essential element of the Benchmark Soils Project 

and their establishe:nt has been actively pursued since its inception. In the 

course of site selection, contacts were established with numerous institutions 

and individuals in LDC's and in the U. S. These have already been mentioned 

in the previous section on Network of Experiment Sites. 

In addition to the basic linkage with the parallel project of the Univer

sity of Hawai, collaborative agreemnts and/or formal linkages have been 

effectuated with the following Institutions: 

______ de _______& 	 d Minas Gerais (EPAMIG) * This agency is 

the 	project's principal cooperator in Brazil. In coordination with the national 

research institution, ZRAPA, EPAIG is responsible for all aspect. of agricul

tural research in the state of Minas Gerais. The president of EPA.G, Dr. H. 

Mattana Saturnino, fully concurs with the principles and approach of the Project 
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and realizes the potential benefits for the agricultural developmnt of tnd 

state of Minas Gerais. Dr. Maittana Saturnino was personally involved in the 

The administrationinitial negotiations, reflecting his interest in the Project. 

and staff of AMIG have given the project eellent cooperation. 
ect as ..................
 

....... Bras1 ee........................ 

established very effective vorking relationships with the Servicio Nacional do 

eavantamnnto a Conservacao do Solos (SN4LS) of DMMA. SNIM has expressed 

interest in getting more directly involved in the Project. As yet informal 

contacts are minta dwith the B A administration in Brasilia. 

USA~aslia. Efficient rapport has been developed with the AMD Mission 

in Brasilia. Although uner no obligatin to do so# the Mission provided the 

Project with valuable cooperation and surt which greatly faci tated Project 

implementation in Brazil. 

Intarnational Soba Program W= ). Since soybeans are used as an 

Indica crop in the experimints, viable linkages have been developed with LPR's 

AM 211(d)-soyboan grant and the AM-sponsor d nab'f program. Superior working 

Rico, Dr.relationships exist beeen WM,'s plant breder stationed In Puert 

E. H. Psacial rI. which resulted in Joit field research of utual benfit. 

North Carolina State University. Dr. L.A.Nelson# Professorof Statistics 

at NCSU# wes as a permanent consultant to the leinchiurk Soils Project for 

matters of statistics and exper tanal design. 

UnIversi: of lat:cky. The project suhoontracted the University of 

Kentucky R.esearch oundation to conduct basic statistical research relative to 

a mdel that will provide a satisfactory methodology to verify the =cpt of 

soln 0a 1 kowledge transfers on the basis of soil axxxmic units. (See 

preeedngsection) 

Utah State University, The D"peutut of AprIcultuwal wa Irrigation 

IZqineerirq is assistIng the project in the design and installation of trickle 
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irrigation systems. Dr. Jack Keller serves as a consultant and visited the 

experimant sites in Brazil and Puerto Rico. 

Consortium on Soils of the Tropics (CST). The Project has a cc mn goal 

and works closely with CST. The Principal Investigator is also the UPR repre

sentative on the CST Executive Ccmmittee. 

University of Puerto Rico's AID Grant. The Project is closely linked to 

and complemented by UPR's 211 (d) grant AID/csd-2857 entitled "Classification and 

Microbiology of Tropical Soils". Under this grant efforts have been initiated 

to identify and evaluate the advantages and deficiencies of Soil Taxonomy 

relative to tropical soils. (This state-of-the-art study is carried out with 

assistance from the sister universities comprised in the Consortium on Soils 

of the Tropics.) It will also be determined which systes of soil classifica

tion are currently used in the tropical countries and how these systens relate 

to Soil Twxcmy. It is anticipated that the grant will create a keener aware

ness of the advantageous attributes of Soil Taxonomy among IDC soil scientists 

which should expedite the utilization of project results. 

Informal linkages further exist with CM4MIT, FAO of the United Nations, 

the Office de la Recherche Scientifique et Technique Outre-Mer (ORSITt), the 

Soil Conservation Service of the USDA, and the University of Ghent, Belgium. 

G. Utilization-Related Activities 

In its current phase, the Project is in the process of genurziting the 

field data needed to test the transfer hypothesis. Diusseination of results 

is, therefore, premture at this time. However, efforts were made to pablicize 

the existence of the enchmark Soils Project and to create an understanding of 

its rationales and potential utilization. To date these attempts were directed 

mainly at the scientific ccmunnity. 
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The Benchmark Soils Projects of the Universities of Hawaii and Puerto 

Rico and the concept of agrotechnology transfer on the basis of soil classi

fication received wide publicity during an international Seminar in the Use of 

Soil Survey and Classification in Planning and Implementing Agricultural 

Development in the Tropics held at ICRISAT in Hyderabad, India, in January 1976. 

The seminar was organized by the University of Hawaii and co-sponsored by the 

University of Puerto Rico mainly for planners and soil scientists fram LDC's 

in Asia and Africa. It provid-2 =-portunities for eighty soil scientists and 

land use planners from tropical countries in Africa and Asia to report, discuss 

and learn about the practical usefulness of the U. S. Soil Taxonomy in relating 

soil classes to crop production and agricultural development. The Principal 

Investigator presented a paper at this seminar (Beinroth, 1976). 

Another paper describing the Project was read at the Fifth Latin American 

Congress of Soil Science held in Medellin, Colombia, in August 1975 (Beinroth 

and Spain, 1975). This presentaticn met with a very favorable response and 

generated interest in the Project. The Principal Investigator also addressed 

the Wbrk Planning Conference of the National Cooperative Soil Survey held in 

Orlando, Florida, in January 1977 in a short exposition of the Project. 

Several distinguished scientists and educators who visited the Mayaguez 

Campus were briefed about the Project and discussed various aspects with the 

staff. Amrong the visitors ,were Dr. 0. Anderson, Federal University, Vicosa, 

Brazil; Dr. E. Barragan, University of Navarra, Spain, Dr. R. Howell, University 

of Illinois; Dr. A. Leton, CLAT, Colcmbia; Dr. J. W. Peltason, Chancellor, Uni

versity of Ellinois; Dr. P. Quiilt, Overseas D(ielcpint Miinistry of the United 

Kingdom, TrinicLid; Dr. J. M. SII, University of Wisccnsin; Dr. W. N. Thompscn, 

Director, DMI30Y, Univer:;itv of Illinois; Dr. G. F. Walton, Dean, Ccck Colleqe, 

Rutgers UnIvndr:;tty; and Dr. K. L. Wells, University of Kentucky. 
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PROPOSED EXTNSION
 

I. Purpose and Objectives 

The purpose of the proposed three years' extension of the University of 

Puerto Rico's Benchmark Soils Project from January 1978 through December 1980 

is to provide time and funds to achieve the goals and objectives stipulated 

in the contract. As originally conceived and set forth in the university's 

proposal of March 15, 1973, the Project was to have a duration of five years. 

However, subsequent changes in the research design which resulted from the 

Workshop on Experiment Design, a Workshop on Project Design and Management and 

the experience gained in the course of the first two years of the Project 

showed that a minimum of six years is required to adequately establish the 

validity of the transfer hypothesis. 

A three years' extension was, therefore, recomended by the AD-appointed 

panel which conducted an on-site review of the Project in February 1977. 

Termination of the Project at the end of 1977 would not only obliterate three 

years of investigmtive effort and a cousiderable capital investment but wuld, 

above all, jeopardize the development of what prcmises to be an effective 

shortcut to increased food production in the tropics. 

The specific objectives of the proposed extension are: 

1. To test the hypothesis of agrotechnology transfer, 

2. To conduct crop and soil management experiments, 

3. To hold a seminar and initiate utilization, and 

4. To evaluate criteria of soil classification. 

The scope of these objectives and the specific activities required to 

accomplish then are particularized in the workplans contained in the following 

section. 
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II. 	 workplans
 

During the current contract period, the Project will have canpleted its
 

--network of experiment sites on -Tropeptic. Eutrustox..... This network -will.caprise....... 

one primary and one secondary site in Isabela, Puerto Rico, and two primary and 

two 	secondary sites inMinas Gerais, Brazil.
 

Field work at these locations and associated laboratory and statistical 

studies will follow the research design and methodology developed during the 

first two years of the Project that has been described previously. However, 

one 	modification is under consideration for the experiment design of the trans

fer 	experiments. Since a trend is becming apparent that there is no signifi

cant 	response to K in the Eutrustox of both Brazil and Puerto Rico, N will be 

introduced as a variable instead of K, if the lack of response to K is subs

tantiated. 

Close coordination with the parallel project of the University of Hawaii 

will 	continue to be a major concern. Equal Importance will be given to the 

strengthening of existing liaisons and the development of new linkages; 

The 	major activities projected for the extension phase are geographically 

shown 	on the chart presented as Appendix B2. 

A. 	 Objective 1: Test hypothesis of agrotechnology transfer. 

The conduct of transfer experiments with maize and soybeans will be con

tinued in the manner described above at the six experiment sites established 

under the current contract in Puerto Rico and Brazil. A reduced number of 

variety trials will be carried out to obtain a basis for canparison of the 

particular varieties used at the Brazil, Hawaii and Puerto Rico sites. By 

the end of 1980, the experiment results amassed will suffice to allow an ade

quate statistical test of the transfer hypothesis. 
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The basic statistical research performed by the University of Kentucky will 

be continued and completed during the extension phase. This will provide the 

methodology for the transferability test. An expert in the field of agroclima

tology will be consulted to ensure appropriate treatment of the climatic 

variables. 

At achievement of objective I, the hypothesis of agrotechnology transfer 

will have been tested. If it is shown that agroproduction technology can be 

transferred on the basis of soil classification, countries with similar soil 

resources will be able to share the aggregate of knowledge generated worldwide 

for the particular soils for overcoming soil management problems. The exchange 

of information and experience should significantly accelerate optium utiliza

tion of soil resources for increased food production.
 

2. Activities and schedules 

a. Transfer experiments 

At each of the six primary and secondary sites of the network, one transfer 

experiment with maize and one with soybeans will be conducted during each "dry" 

season and each "wet" season of 1978, 1979 and 1980. The schedule of these 

experiments as planned for Puerto Rico and Brazil is shown in Appendix B3 

Including the experiments presently completed (Appendix Bi), 

there will be an accumulated total of 92 transfer experiments completed by 

December 1980; 36 in Puerto Rico and 56 in Brazil. 

Besides evaluating conventional grain yield data, the plant development is closely 

monitored throughout the experiment. This is accomplished by tissue sampling 

and analysis, plant height measurements at 30 days and at maturity, and periodic 

observations of phenological development using a system described by Hanway 

(1971) and Hanway and Thompson (1971) from emergence to maturity. Total stover 
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yield and grain yield are determined as well as certain grain yield parameters
 

such as ear weight and length, 100-seed weight, ears per stalk or pods per
 

. .plant-etc. -Although -pest.control measures will be administered as necessary,. 

in the event damages do occur, visual ratings will be made as a measure of 

their extent. A total of 18,000 plant and soil samples will be collected and 

analyzed during the extension phase. 

b. Variety trials 

Inaddition to the transfer experiments; variety trials will initially
 

be conducted with a number of promising varieties to assure that a well adapted
 

variety isutilized in the transfer experiments at each location. Subsequent
 

trials including only those varieties having been selected for use in transfer
 

experiments, will provide a better basis for the comparison of data fran the
 

various locations. In order to make an initial assessment of the varietal 

potential for responding to applied phosphorus, all variety trials will be of
 

a split-plot design with two levels of phosphorus applied. Variety trials will
 

be planted only at primary sites but will be conducted during both the "wet"
 

and "dry" seasons each year as scheduled inAppendix. R3.
 

Data collection from variety trials will concentrate on grain yield and
 

other agronomic characteristics such as time to maturity, stalk or root lodging
 

and susceptibility to disease and insect attacks.
 

c. Statistics
 

The basic statistical research relative to a methodology to test the trans

fer hypothesis conducted by the University of Kentucky under a subcontract will
 

be continued into the extension phase. It is expected that a preliminary model
 

will have been developed during 1978.
 

By April 1979 sufficient data fran both maize and soybean transfer ex

periments will be available to make a first approximation of the test of the
 

validity of the agrotechnology transfer concept. A final test of the hypothesis
 



will be possible by December 1980. Statistical tests for treatment effects 

will be made for each experiment as the data became available throughout the 

period of field experimentation. 

d. Agroclimatoloqic Studies 

The monitoring of climatologic parameters pertinent to crop production 

will continue as described in section II.D.1. The climatologic data, crop 

phenology observations, yields and all other parameters relevant to the de

velopment of production models or to the testing of the agrotechnology transfer 

hypothesis will be entered on standard data cards. The entries will be made 

in exactly the same manner by both the UPR and UH Benchmark Soils Projects. 

The accumulated data will be processed by the University of Hauaii's statistics 

section upon termination of the field experimentation for the Eutrustox family. 

In order to ascertain the appropriate evaluation of the climatologic 

parameters, an authority in agricultural meteorology will be consulted by the 

Project in 1978. 

3. Inputs 

The activities under objective 1 require sizeable inputs with regard to 

work-months of effort on the part of the Principal Investigator, the Senior 

Agronomist, field agrcncmists in Puerto Rico and Brazil, a soil and plant 

analysist and laboratory technicians, statistical and clerical staff, and 

field laborers. Funds are needed for the salaries of the mentioned profes

sional and non-professional personnel, consultant services of a statistician 

and agrcaeteorologist, a sub-contract with the University of Kentucky, site 

leases, analytical services by the Universi y of Hawaii, field and laboratory 

equipment, agricultural and lalorator'i supplies and materials, office and 

statistical supplios and materials, utilities, ccmruter tLme, shiFping costs, 

and travel and per dicin for sup-2rvision and coordination. 
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B. Objective 2: Conduct crop and soil management experiments. 

1. General 

Management experiments will be designed to develop information on 

management practices requiring low capital and low energy inputs. The main 

variables to be studied in experiments with maize and soybeans will be irriga

tion, tillage and fertilizers. Other cmdities and practices may be added 

if the host country so desires. 

The data of the management experiments will cmplement and enhance the 

information obtained through the transfer experiments. In conjunction with 

the results of fifty years of agronamic research available for the primary 

site at the Isabela Agricultural Experiment Station in Puerto Rico and the 

work conducted by EPAMIG at the site in Jaiba, Brazil, the findings of the 

management experiments will constitute a sizeable package of transferable 

technology. 

2. Activities and schedules 

a. Field experiments 

Line source sprinkler experiments with maize for continuous variable 

irrigation-crop production studies as designed by Hanks et al (1976) are 

schedules for the next several cropping seasons in both Brazil and Puerto 

Rico. The levels of applied water will range from zero to that quantity 

required to maintain soil moisture at or near optimnum. Soil moisture will 

thus range from near optimal to the natural level provided by rainfall. In 

order to generate sufficient data to allow reliable conclusions, it is con

sidered that at least three years of data be obtained during the 'wet" season 

at each location. These "wet" season experiments will provide information 

required for making economic decisions as well as for soil classification 

verification. Conducting similar experiments during the "dry" season, results 
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in more carplete control of soil moisture levels, as most of the water reaching 

the soil will be that prescribed in the experiment design. Irrigation experi

mentation during that season will be designed to give more detailed information 

as to requirements of the crops during their various critical stages of devel

opment as well as water application sc les. 

Field experiments designed to evaluate phosphorus application techniques 

such as banding vs. broadcasting are planned for the 1977-78 cropping seasons. 

Further experimentation in the areas of crop and soil management will include 

residual P and tillage studies and others that will depend on the results of 

the above experiments, problems that are seen during the conducting of transfer 

and variety trials, and host country interests and support. 

b. 	 Statistics and data interpretation 

Statistical tests of significance of treatment effects will be made by the 

UPR Agricultural Experimert Stations' Statistics Section at Rio Piedras. These 

tests and their interpretation will be acccmplished as experiments are campleted 

and the data beccme available. Running progress summaries of results will be 

prepared. When sufficient data are accumulated to permit conclusions to be 

drawn with confidence, information and reccmmendations will be disseminated in 

various forms to facilitate m-Lximn utilization. 

3. 	 Inputs 

The inputs required for this objective are the same in kind as those enu

merated under objective I but less in magnitude. The conduct of management 

experiments will add !l:itively little to the overall cost of establishing and 

cperatinq the primrer- .ites. 

C. 	 Obc]<tivo 3: HIold a seminar and initiate utilization.
 

1.. (Gnera1
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Although utilization per se is beyond the scope of the present Project, 

considerable efforts will be made during the extension phase to facilitate 

future utilization. These concerns will be focused on creating an awareness 

and understanding of the principles and concepts involved in the Benchmark 

Soils Project and to instigate their acceptance, and on initiating the de

velopment of an infrastructure conducive to effective transfers. 

Prominent among the activities contemplated is an international seminar 

on soil classification and agrotechnology transfer to be held in Latin America 

in 1979. As detailed in the following workplans, other activities include the 

development of an information and reference center, the publication of a news

letter, and the dissemination of Project results through published reports and 

technical papers. 

2. Activities and schedules 

a. An international seminar to disseminate Project principles and results 

among soil scientists and land use planners of Latin America will be conducted 

in 1979. Tentatively, this seminar is entitled "Agrotechnology Transfer via 

Soil Classification" and will be held at CIAT in Colambia. It will be similar 

to the seminar held at ICRISAT in 1976 in that 30 to 40 participants from various 

countries will be.invited and that proceedings will be published.
 

The seminar is scheduled for the spring of 1979. By that time sufficient 

experimental data will be available to allow a first approximation of the 

transfer hypothesis. 

b. In an effort to relate crop production ex.pTerience to soil families, 

the soil of the mijor agricultural (exprbnent stationos of tropical Atmrica 

will be _inilyz:x and c 1assi i iccordiinu to : ii Taxoncriy. Thi.; will identify 

transferable inleor-m-ti(;n by rllnil fainilio:.;. 
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The soil characterization study will be initiated in 1979 after the 

international seminar has stimulated interest in the concepts of the Benchmark 

Soils Project. 

c. The analytical and environmental data will be coded and entered into 

the Soil Data Bank developed by the University of Hawaii. Key soils of tropical 

America can thus be readily related to similar soils elsewhere in the tropics. 

These activities will be carried out simultaneously with the soil char

acterization efforts in 1979. 

d. Jointly with the University of Hawaii, a quarterly newsletter informing 

about the Benchmark Soils Projects will be published and distributed in tropical 

America. Other publications including progress reports, research articles and 

utilization materials will be prepared to divulge Project results and to 

encourage utilization of the concepts of the Benchmrk Soils Project. 

e. In order to take maxi= advantage of available experience, the farm 

practices and results of e:Teriment stations on t-he same kinds of soils near 

the Project sites will be recorded and fed into the datr nrocessing systen. 

A similar attempt w¢ill be made to gather data from the surrounding farmer fields. 

f. The national institutions ill be encouraged to becare involved in 

Project operations to the greatest possible extent so as to facilitate logistic 

support and to ensure a long terrm continuation of the research and trials even 

after AID support is terminated. 
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These utilization-related activities will be conducted throughout the ex

tension phase but will be intensified in the latter two years.
 

3. Inputs
 

The seminar on "Agrotechnology Transfer via Soil Classification" will 

require considerable inputs in terms of man-months of effort by the Principal 

Investigator and other professional and clerical Project staff. Funds are 

needed for travel and per dien for the organizers and invited participants, 

simultaneous translation, and preparation and publication of the proceedings.
 

The soil characterization and data processing activities will involve the
 

efforts of the Principal Investigator, a soil chemist and laboratory tech

nician, and a statistical assistant. Financial support will be needed for
 

travel and per diem for soil sampling and data collection, laboratory equip

ment, and materials. The dissemiration and utilization documents will be
 

prepared by senior and clerical Project staff and will necessitate funds for
 

salaries, printing costs and ccnmnication expenses.
 

D. Objective 4: Evaluate criteria of soil classification.
 

1. General
 

Soil Taxoncmy is the most detailed, ccaprehensive system of soil classi

fication developed to date and incorporatps and reflects the present state of 

knowledge about soils. The knowledge about tropical soils, however, is still 

incomplete and the classification of these soils, particularly Oxisols, is 

consequently less refined than that of soils of the teqrerate rpqion. The 

criteria and definitions of O.sols are, therefore, still subjoct to change 

and irnprovrmrnt and it is likely tht-t srine r ehlvint deficiencies; will b 

identifieyl in the cojurse of the Projct. 

The ,xq riment sito!s ,;tibii:Jhdby t!he Pro]jx.t in ''rT(4ptic Itru:;tox 

of the claiyey, kaolinitic, i::ehyp rthermic fmnily : .nnle the ranine p-rmittod 
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in this family as regards to certain parameters important to plant growth. The 

present criteria and definitions can, therefore, be analyzed with respect to 

their relevance and appropriateness for agricultural interpretations. 

The research proposed under objective 4 relates closely to similar studies 

but of broader scope condtcted by teUniverstyof Puerto-WRicounderadnAlD

211(d) grant. The cabined project and grant results should further increase 

the value of Soil Taxonomy for agrotechnology transfers in the tropics. 

2. Activities and schedules 

a. The range in value of those classification criteria that are important 

to plant growth will be determined for surface and subsurface soil horizons for 

all primary and secondaiy sites of the network. The parameter to be studied 

include soil texture, pH value and degree of base saturation. These variables 

will be correlated by nultiple regression analyses with crop yield data from 

plots with equal fertility treatments of the transfer experiments. 

The necessary analytical characterizations will camwine in 19781 the 

statistical analysis and its evaluation will be ccipleted by 1980. 

b. The ustic soil moisture regime as defined in Soil Taxonmy will Le 

scrutinized with respect to its propriety for agroproduction interpretations 

on the basis of climatic considerations and the results of the managemnt 

experiment. It appears that the present definition is too broad and does 

not adquately distinguish between ustic soil moisture regimes in maritime 

and continental ecosystems. 

This study will be initiated in 1979 and the conclusions will be finalized 

during the extension phase. 

c. The definition of the Tropeptic subgzoup of Eutrustox will be evaluated 

f= pedologic and agron=ic points of view. It is felt that a refinement of 

the present definition mwuld enhance the value of Soil Taxonmy for purposes of 



37
 

agricultural interpretations and ledge tra fers. alevemt eca tatlos 

for chme will be been fmht by 1980. 
3. Inputs, 

Funds Will be epqred m.ly for the salaies of the Principal nvestigator, 

a soil. chetdst and laboratory t cln, statistical and agro-c Caatoloil 

consultants, and a statistical assistant, Additional funds a needed for lab. 

oratory and statistlca mterials a fo muter time. 

I.1. Oveall Cost Estimate 

The 	estimated cost of thi pyropsed dee ya ' at io is $1,202,9M0. 

-W appended tables$Madgt inoraio i.prti tIs-estimate is provided an tbme 

Appendix C2 contains en analysis of the costs by budget cate oe and line 

itws. 

7he~cost estimates are based on the owqerf icm gained &xIng thes first 

two years of the Project. Simc the mjority of the aciiisproj ected for 

the extension phase me a c -3taon, of tin mo* prsntly In prop s, these 

estimtes a realistic. 

Appl-rdately $45,rAO will be required to orgenize wAd cwnAxt an inter

national swcdnan agratedu~logy Icm ~for In Latin Amrica. A lapg portion 

of this mount ifill be for travl nd per dim for Invited paricipants. Tis 

activity is in essmtial cwpomt of the utilizat -r ted part of the troject 

eaension as discussed azmdr objective 3 above. 

The proposed budet is as follos: 
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Budget Category 1978 1979 1980 Total
 

Salaries & Wages 159,000 167,500 174,700 501,200
 

Consultants 3,500 4,000 3,500 11,000
 

Fringe Benefits 27,030 28,475 29,700 85,205
 

Overhead Costs 83,050 96,845 101,100 280,995
 

Travel & Subsistence 19,500 51,000 27,500 98,000
 

Equipment, Vehicles,
 
Supplies & Services 78,100 64,100 57,300 199,500 

Publication Costs 3,500 9,000 4,500 17,000 

Subcontracts 10,000 -- -- 10,000 

Total 383,680 420,920 398,300 1,202,900
 

IV.Plans beyond 1980
 

As shown on the c.art on Appendix B2 all field experirnents will have been 

comleted during the first extension of the Bencmark Soils Project. However, 

a second extension with a reduced level of funding but of major inrortance to 

the attairnent of the goals of the Project .ill be required to bring the Project 

to fruition. The second extension will have tw objectives: First, to complete 
:he theoretical part of the transferability test and, second, to create a 

suitable infrastructure to expedite agroproduction technology transfers within 

and to tropical &-,erica. 

In 1981 the Project will have tested the postulated hypothesis of agro

techrologr Lrmsfer on the streng,,th of six years of field experirmntation and 

aSsociated :,ta, .. tcal research. The results of these efforts are expected to 

provide a ,;otd ba,'si:; for the activities ccntLilated for th-e Project's second 

ixtens ion. 
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These activities can be summarized as follows: 

1. 	 Complete the theoretical test of and develop a model for the transfer 

of agroproduction technology on the basis of soil taxonamic units. 

2. 	 Formulate recomendations on the management of Tropeptic Eutrustox 

on the basis of information obtained from the transfer, variety and 

management experiments. 

3. 	 Prepare a camprehensive final report on the Benchmark Soils Project 

and develop utilization materials. 

4. 	 Continue analysis and classification of the soils of all major agri

cultural experiment stations in tropical America according to Soil 

Taxonomy, the FAO Legend and the French Soil Classification SysteM, 

and characterize environmental conditions. 

5. 	 Conpile and cross-index pertinent crop production information frcm 

these stations and establish a reference center for agronamic research 

in tropical America by families of Soil Taxoncmy. 

6. 	 Identify the major soil r so,rcez of all countries in tropical Anerica 

by classes of soil raxoncmy. 

7. 	 -or each country in tropical America, prepare a worldwide of agricul

tural experiment stations that have soils corresponding to the soil 

resources identified under (5). 

8. 	 Instigate the utilization of this information by mtivating scientists 

and decision makers in individual countries to capitalize on the crop 

production krowedge gained elsewhere. 

9. 	 Assist LDC agroncjnist in tropical nerica in conducting research to 

adapt tle intfor-iatirn generatl ii similar soils and ecosy/stems in 

other countries to local conditions. 
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V. Special Terms and Conditions 

a. 	 Role of Women: 

The project will arrange, whenever feasible, for participation of 

women in operating capacities in contract activities; e.g., in admini

strative and technical staffs to be utilized in carrying out related 

project objectives. These actions would serve to dennstrate the role 

of women to the LDCs. 

b. Initial Envirormental Examination (E) 

The entire intent of this project is to research and develop tech

niques for wiser careful management of resources. The activities of 

this project fall into the area described as "Analyses, studies, 

academic and investigative research, workshops and meting" and thereby 

do not require the filing of an Envircxnental Inmact Statenent or the 

preparation of an Envirormnental Assessment. 

The general effect of the contract should enhance AID's capacity 

to help LDCs make sound enviror~ntal decisions regarding land and water 

resource plarzing and utilization. The positive envircre.ntal inmact 

would be gained through better appreciation of the potential of the upland 

soils, their high production capacity when properly managed and k.%oledge 

of the ease with ,which this potential can be irreversibly lost throui 

mismanagenent. The concert of the project suggests that it will be 

possible to disclose or predict potentially adverse consequences of given 

lines of agronomic activit-7 that car, be guarded against on ipland soils. 

VI. Internal and External Evaluation 

At TAIAGR's renuest, an on-site review of the contract was conducted by a 

panel in Brazil and Puerto Rico during Febraurv 1977. The three-man panel con

sisted of the Tean LeIader, Mr. Uilliam M. Johnson, Derut-7 Administrator, Tech-nical 
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Services (Soil Survey and Field Services), Soil Conservation Service, U.S. 

Deparmet of Agriculture; Dr. R. Dudal, Director, Land and Water Development 

Division, of --the Food-,and Agriculture Organization- of the-United Nations, in Rcre, 

Italy; and Mr. J. R. Moffett, Food smnd Agriculture Officer, USAID, LaPaz, Bolivia. 

The panel coanded the project leadership for developing a clear linkage 

between this project and the University of Hawaii's project T-c-108 as well as 

UPR's 211-d soil classification grant, AID/csd-2857. They coamended the leader

ship for organizing a soil classification conference to be held in Brazil in 

June 1977, which should result in substantial advances in the classification of 

soils of the tropics. The panel noted that the project leadership has also 

developed a cmeandable rking relationship with RMRAPA, the Brazilian national 

agency in-charge of agricultural research and EPAMIG, the Project collaborating 

agency in the State of Minas Gorais. 

The panel rectnnded that the project be approved for continuation for 

another three years after the initial period is oompleted. It suggested that 

emphasis be given, in future activities to consolidation of the e:pqerinmntal wok 

in progress and establishment of another site, preferably in Brazil. It recom

mended that a workshop be held in Latin America about mid-1978 to disseminate 

project results and to promote awareness of the value of soil classification 

for technologr transference. 

TA/AGR concurs with the panel recmiru tions. 

At the initial review of the project during 1973, RAC recoonided that a 

worksho review the Project design. The ,rkshopentitled, " perl.ntal Designs 

for Predicting Crop Productivity with Dvirnntal and Economic Inputs" was 

hold in Hawaii during M1ay 1974. As a result the project has an efficient eperi

mental design. The project continues to consult with outside experts on the 
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statistical analysis of the hypothesis. During December 1975 the Contractor with 

the help of an AID Consultant developed a co_rehensive work plan schedule which 

has helped then to predict more efficiently manpower and budget needs in relation 

to activities and outputs over the projectd period. 
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Appendix Al 

University of Puerto Rico- Benchmark Soils Project 

ORGANIZATION CHART 

Liason with AmD 

L/GR and COD/C4 f 

Coordination with 


Uhiversity of Hawaii 

Linkages 


W SOY,CST,USU,etc. 


Consultants and 


Subcontracts 

Isabela, Puero Rico 

J. adtttLo 

L. Co.duch
 
S. W.g9htengate 


Chancellor
 
UPR-MayaguezCanqu 

R. Piet'L Omu 

Dean 
College of Agr. Sciences
 

L. Me~Jta MattetC
 

Director
 
Dept. of Agronany &Soils 

R. Abcam6
 

Principal Investigator 

F.H. 8ein oth 


Agroncmists 

G.L. Spatn

S._Ngh~tngate
 

F:eld Locations
 

Minas Gerais, Brazil 


C.E. Subt 


Finance Office 

Acctg. & Purchasing
 

Clerical Staff
 

.A. VU z
 

aI
Lboratory
 

C . $aSnento
 

Statistics Dept.
 

UPR-RM-AES
 

-. -.- _'m -

I 

I
 

I
 

UPR-AG. Exp. Station EPM41G 
L . - Mo a. 
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Personnel Employed by Benchmark Soils Project
 

Title 	 Project Position
 
Responsibilities
 

!i):.e u::fce Professional
 

F. II. ieinroth, Ph. 	D. Professor 
 Principal Investigator
 
Administration and fiscal management

of Project, liaison 	with AID/W, Univ.
 
of lHawaii and cooperators; pedologic
 
aspects and site selection
 

G. L. Spain, Ph. D. 	 Assoc. Professor Senior Agronomist
 
Planning, design and organization of
 
field experiments; co-rdination and
 
supervision of field work in the UPR
 
network; coordination with Univ. of
 
Hawaii; data organization and
 
processing
 

L. C. Sarmiento, MS. Ass't. Professor Chemist
 
In charge of analytical laboratory,
 
soil and plant analyses
 

L. Costa Mayoral, 	BS. Research Ass't. 
 Research Assistant
 
Soil and plant analyses
 

J. A. Vegja L6pez, BS. Research Ass't. Research Assistant
 
Soil physical analyses
 

Home Office Nonprofessional
 

I. A. V6lez Secretary Secretary
 
Clerical work, typing and accounting
 

Grad. Students 	 Student help
 
Routine laboratory assistance
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Field Staff Professional 

J. Badillo, Ph.D. Assoc. Agronomist Project Leader, Isabela Sites 
Conduct and supervision of field 
experiments 

S. P- Iightengale, MS. Ass't. Agronomist Ass't. Project Leader, Isabela Sites 
Conduct and supervision of field 
experiments, data organization and 
processing, liai3on with Senior 
Agronomist 

L. Calduch, BS. Research Ass't. Research Assistant, Isabela Sites 
Conducting field experiments, 
supervision of laborers, data 
collection 

C. E. Seubert, M. S. Ass't. Agronomist Project Leader, Brazil Sites 
Planning, design and conduct of 
all experiments in Brazil; 
administration of Brazil operations; 
liaison with EPAMIG 

Field Staff N;onprofessional 

F. Mercado Bcidillo Research Aide Field Aide, Isabela Sites 
Assistance in all phases of field 
work; maintenance of experiments 

NI. de Sa Research Aide Field Aide, Jaiba Sites, Brazil 
Assistance in all phases of field 
work; maintenance of experiments 

M. A. Caldeira Torres Research Aide Field Aide, Jaiba Sites, Brazil 
(ditto) 

Laborers Field'Laborers, Isabela and Brazil 
S.:tes 
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Appendix C 2
 

knalysis of Costs for Extension Proposal 
(MJdet categories according to form AID 1420-18) 

Budqet Category 1978 

n Est. 


lonths Cost 


I. Salar:es
 

A. U. S. Personnel
 

1. Home Office Professional
 

Principal Investigator 9 18,000 

Senior Agroncmist 12 18,500 

Assoc. Soil Chemist 3 4,000 

Research Assistant 12 9,000 

Statistician 3 4,500 

Economist 


Ho.-4 Office Professional 39 54,000 


2. Home Office Nonprofessional
 

Secretary 12 6,000 

Typist 6 2.200 

Lab. technician 12 4,400 

Student help 6 3,000 


Home Office Nonprofessional
 

36 15,600 


Man 

Month 


9 

12 

3 


12 

3 

3 


42 


12 

12 

12 

6 


42 


1979 

Est. 

Cost 


19,000 

19,200 

4,300 

9,400 

4,700 

4,600 


61,200 


6,400 

4,800 

4,800 

3,200 


19,200 


Man 

Month 


9 

12 

3 


12 

3 

3 


42 


12 

12 

12 

6 


42 


1980
 
Est. 

Cost
 

19,700
 
19,800
 
4,500
 
9,700
 
4,900
 
4,800
 

63,400
 

6,800
 
5,200
 
5,200
 
3,400
 

20,600
 

TOTAL
 

Ln
 



3. Field Staff Professional
 

Assistant Agronomists 22 

Research Assistant 12 


Field Staff Professional 34 


4. Field Staff Nonprofessional
 

Field technician 12 

Field laborers 50 


Field Staff Nonprofess. 62 


Total U. S. Salaries 171 


B. 	Third Country Nationals
 

1. 	Field Staff Professional
 

Research Assistant 12 


Field Staff Professional 12 


2. Field Staff Nonprofessional
 

Field technician 24 

Field laborers 60 


Field Staff Nonprofess. 84 


27,200 

9,400 


36,600 


6,200 

22,000 


28,200 


134,400 


8,500 


8,500 


10,100 

6,000 


16,100 


18 

12 


30 


12 

50 


62 


176 


12 


12 


24 

60 


84 


22,700 

9,600 


32,300 


6,500 

22,500 


29,000 


141,700 


8,500 


8,500 


10,500 

6,800 


17,300 


18 

12 


30 


12 

50 


62 


176 


12 


12 


24 

60 


84 


23,600 
9,800 

33,400 

6,800 
23,000 

29,800 

147,200 423,300 

9,000 

9,000 26,000 

11,000
 
7,500
 

Ln 

18,500 51,900
 



Budget Category 

1978 
Estimated Cost 

1979 1980 Total 

Total Third Country Nat. 

Total Salaries 

96 

267 

24,600 

159,000 

96 

272 

25,800 

167,500 

96 

272 

27,500 

174,700 

77,900 

501,200 

II. Consultants 

Statistician 

Agrometeorolcgist 

Irrigation Specialist 

Fao Expert 

Editor 

2,000 

500 

1,000 

2'000 

2,000 

2,000 

500 

1,000 

Total Consultants 3,500 4,000 3,500 11,000 

III. Fringe Benefits (17%) 27,030 28,475 29,700 85,205 

IV. Overhead 

On campus (55%) 

Off campus (35%) 

75,350 

7,700 

91,245 

5,600 

95,150 

5,950 

83,050 96,845 101lOO0 280,950 

tn 



V. Travel and Subsistence 

A. Domestic travel 

B. International travel 

Location travel 

Supervision 

Coordination meeting 

Soil sampling 

International Seminar 

Training course 

Other travel 

International travel 

C. Consultant travel 

VII. 

Total Travel and 
Subsistence 

Pubi'cation Costs 

VIII. Vehicles, 
!triai a.nd Supplies 

A. Ex;endable equipment
Sp a2n 

Lioo:ks, maps, periodicals 

4,500 


6,500 


3,200 


1,700 


1,000 


12,400 


2,600 


19,500 


3,500 


1,200 


4,200 


4,300 


3,300 


7,000 


2,500 


25,000
 

2,000
 

2,000 


46,100 


700 


51,000 


9,000 


1,200 


3,500 12,200 

6,000 

3,300 

6,000 

4,500 

1,000 

20,800 

2,200 

79,300 

5,500 

26,500 

4,500 

97,000 

17,000 

1,200 3,600 

Ln 



B. Non-expendable equipment
 

Office equipment 

Laboratory equipment 

Agric. equip=ent 

Cli-atologic equipment 

Irrigation equipment 


!;on-exnendable equipment 


C. Materials and supplies
 

Office supplies 

Iboratory supplies 


Agric. supplies 

Irrigation supplies 

Fencing and storage fac. 

Gasoline and utilities 

,nalytical services 

FRentals 

Other supplies and services 


Materials and supplies 


D. Vehicles 


E. Freight Costs 


Total Equipment and 

Materials 


X. Sulbcontracts 


lC.AL CCST 


2,000 

4,000 

2,500 

1,500 

8,000 


18,000 


2,200 

6,000 

8,000 

6,000 

4,000 

11,000 

5,000 

1,700 

6,000 


49,900 


3,000 


6,000 


78,100 


10,000 


383,680 


2,000 

3,000 

2,000 

1,500 

3,000 


11,500 


3,000-

6,000 

7,000 

6,000 


b00 

10,000 

5,000 

1,600 

8,000 


47,400 


4,000 


64,100 


420,920 


500
 
2,500
 
2,000
 
1,500
 
1,500
 

8,000 


1,200
 
6000
 
7,000
 
4,000
 

800
 
10,000
 
6,000
 
1,600
 
5,500
 

42,100 


6,000 


57300 


398,300 


37,500
 

139,400
 

3,000
 

16,000
 

199(500
 
In 

109000
 

1,202,900
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No. Item Recommendation TA/AGR Position 

a Project extension Extend the project for 
another 3 years to 
realize its objective 

Concurs 

b Administrative sup-
port and services 

UPR strengthen its sup-
port and services to 
the project 

Concurs 

c Technical 'anagement UPR pay closer attention 
to the field and labora
tory work 

Concurs 

d Project design Implement suggestions 
made on pages 18-19 of 
the report 

Concurs 

e Workshop Hold a workshop about 
mid-1978 to promote 
project-awareness 

Concurs 

f Involvement with 
National Institutions 

Encourage involvement to 
the greatest possible 
extent to facilitate 
logistic support and to 
ensure long term continu
ation of the project 

Concurs 



PROJECT APPRAISAL REPORT - PART III NARRATIVE 

Research Contract entitled "Crop Production and Land Capability of
 
Benchmark Soils in Latin America", with the University of Puerto Rico,
 

An on-site review of the contract was conducted by a panel in Brazil
 
and Puerto Rico during the period February 13 to February 23, 1977.
 
TA/AGR is satisfied with the professional objectivity of the panel and
 

the cooperation of the University of Puerto Rico in the conduct of the
 
review. The panel report is attached.
 

The panel co~ended the project leadership for: developing close work
ing relationship between the University of Puerto Rico and the University
 
of Hawaii especially with respect to central; red processing of experi
mental data; developing a clear linkage between this project and the
 

UPR 211-d soil classification grant (AID/csd-2857) with resulting benefits
 

to both; and organizing a soil classification international conference 
in Brazil in June 1977 which should result in substantial advances in 
classification of soils of the tropics. 

The panel noted with satisfaction the excellent cooperation to the project 
that is being provided by the principal Brazilian entity, Empresa de 
Pesquisa Agropecuaria de Minas Gerais (EPAMIG). Both the administrative 
staff as well as the technical staff of this entity showed a very high 
level of interest in and knowledge of the project and have been very 
supportive of the site activities that are being conducted there. Despite 
the li ited size of the USAD mission in Brazil, it has been and continues 
to be very supportive of the project activities. 

The potential value of the transfer mechanism being tested is considered
 
by the panel to warrant an effort by the project leadership to sensitize 
agricultural planners and soil scientists in the LDCs of Latin America and 
keep them appraised of the related developments. 

The panel made a number of recomendations to TA/AGR for consideration 
and possible action. These are stated briefly in the following table with 
corresponding TA/AGR position notations. 
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ON-SITE REVIEW AND EVALUATION 
BENCHMARK SOILS RESEARCH PROJECT 

UNIVERSITY OF PUERTO RICO 

Department of Agronomy and Soils
 
College of Agricultural Sciences
 

University of Puerto Rico - MayagUez
 

Contract No. AID/ta-c-1158
 

March 1977
 

I. INTRODUCTION 

A Review Panel consisting of William M. Johnson, Team Leader; R. Dudal;
 
and J. Robert Moffett conducted an on-site review, with related conferences,
 
of the Benchmark Soils Research Project in Brazil and Puerto Rico in
 
February 1977. Mr. Johnson is Deputy Administrator, Soil Conservation
 
Service, U. S. Department of Agriculture, where he has charge of Technical
 
Services (including Soil Survey and Field Services). Dr. Dudal is Director,
 
Land and Water Development Division of the Food and Agriculture Organization
 
of the United Nations, in Rome, Italy. Mr. Moffett is Food and Agriculture
 
Officer, USAID, in La Paz, Bolivia.
 

In addition, Dr. TeJpal Gill, Senior Program Manager, TAB/AGR, USAID, the
 
Project Monitor, accompanied the Review Panel throughout the entire review 
in Brazil and Puerto Rico. The Project Principal Investigator, Dr. Fred 
Beinroth, also participated in the field conference and all of the on-site
 
review activities both in Brazil and Puerto Rico.
 

The Review Panel and Drs. Gill and Beinroth assembled in Rio de Janeiro on 
Sunday, 13 February 1977. An entry conference was held, during which there 
was discussion of the objectives of the review, the roview outline, and plans 
for the field excursion in Brazil. 

The review party met with EMBRAPA officials at the headquarters of the
 
Servicio Nacional de Levantamento a Conservagao de Solos (SNLCs) in 
Rio de Janeiro. 

The review party travelled northward to Jatba, accompanied by scientific 
workers of SNLCS and the State of Mines Cerais. The on-site review was 
conducted on and near the agricultural experiment station operated by the 
Empress de Pesquisa Agropecuaria de Minas Gerais (EPAMIG). A representative
of the Federal University at Vigosa participated in the review, as did the 
Benchmark Soils Research Project Leader for Brazil Sites, Mr. Chris Seubert. 
In addition, ongoing research at two nearby research stations was reviewed 
and discussed with resident scientists. A technical seminar which included 
discussion of the Project design and objectives was held at EPAMIG head
quarters in Belo Horisonte. 
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The review party next travelled on to MayagUez, Puerto Rico. One day was
 
spent examining the Project office and laboratory facilities at the University
 
of Puerto Rico and in field review of experimental sites at the Isabela
 
Agricultural Experiment Substation. Another day was devoted to discussions
 
of project design, operations, and results with the principal investigator and
 
project agronomist and inwriting parts of the review report.
 

.Thereview concluded with-a-discussion-of findings and recommendations-with 
the University of Puerto Rico staff in MayagUez. The Panel assessed the Project
design, status, progress, accomplishments and management. Recommendations 
were made on many aspects of the current and future project activities. 

PROJECT TITLE
 

The full title of the project is "Crop Production and Land Capability of
 
Benchmark Soils of Latin America." Throughout this report it will be referred
 
to as the Benchme-k Soils Project.
 

PROJECT OBJECTIVES
 

(1) To correlate food crop yields on a network of tropical
 
benchmark soils.
 

(2) To determine scientifically the transferability of
 
agroproduction technology among tropical countries.
 

PURPOSE OF 1977 ON-SITE PROJECT REVIEW
 

The purpose of the review was to assess the status and progress of the
 
research in order to (a)facilitate the achievement of Project objectives;

(b)to assist TAB/AGR in improved management of the Project, and (c)to
 
help AID in utilization of the Project outputs for the benefit of LDC's.
 
In addition, TAB/AGR required recommendations for future programming in
 
respect to this project. With these objectives inmind, tae Panel prepared 
a review outline in advance of the field trip (See Apnendix B). 

REVERENCE DOCUXET 

Dr. Gill provided background papers to all the Panel members prior to the 
beginnins of the review. These documents ares 

a. The original AID Project Statement approved Hay 10, 1973.
 

b. Project review report - RIGC (4/23/76).
 

c. Copy of the PAC minutes of ay 9-10, 1973, dealing with the Project. 
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d. Copy of Benchmark Soils Project Report No. 1 on experimental 
designs for predicting crop productivity. 

e. Project Scope of Work statement (undated). 

g.-f. Project progress reports June 1975 and June 1976.
 

h. 	Copy of paper on soil classification and the transfer of soil
 
management experience by Beinroth and Spain.
 

i. 	Copy of Project agreement between EPAMIG and the University of
 
Puerto Rico - Mayaguez.
 

J. 	Copy of Project design paper, January 1976.
 

k. 	Copy of minutes of RAC review of Soil Families Project (U.H.) and
 
Benchmark Soils Project (UPR), 23 March 1976.
 

1. 	Copy of memorandum of agreement between University of Hawaii and
 
University of Puerto Rico.
 

m. 	Copy of University of Hawaii Annual Report of the Benchmark Soils
 
Project, 1975-1976.
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II. ON-SITE REVIEW: Itinerary, Field Trips, Meetings
 

A. Brazil
 

Panel arrived Rio de Janeiro Sunday, 13 February 1977 and departed
 
Rio de Janeiro Friday, 18 February 1977.
 

The panel and Drs. Beinroth and Gill held an orientation and planning
 
meeting on 13 February.
 

The review party (Panel plus Drs. Gill and Beinroth) visited Brazil's
 
national soil survey headquarters in Rio de Janeiro. They talked with
 

,
Dr. Marcello Camargo, Soil Classification Officer, and Mr. Luzberto Acha
 
Soil Survey Officer, about the progress in soil survey in Brazil. They also
 
discussed EMBRAPA's interest in the Benchmark Soils Project. The soil survey
 
organization, SNLCS, is not engaged in agronomic research and therefore has
 
not assigned anyone to the Project up to now. Dr. Camargo said, though, that
 
the administration of SNLCS is thinking of detailing a scientist to the
 
Project so as to become more directly involved. SNLCS officials expressed
 
particular interest in the use of Project outputs and their extension to
 
the less-known parts of Brazil. They expressed an awareness of the support
 
that a successful benchmark soils project would lend to the national and state
 
soil survey programs. Mr. Acha'was assigned to accompany the review party to
 
Minas Gerais and to provide expert counsel on the soils and geology. Mr. Acha'
 
is thoroughly familiar with the soil resources of Minas Gerais, having been
 
in charge of soil surveys of several areas there for many years. Following
 
the conference at SNLCS headquarters, Dr. Camargo guided the review party on
 
a field excursion in the environs of Rio de Janeiro to get an overview of
 
soils, geology, vegetation, topography, and land-use problems. 

The review party then travelled by air and ground to Janauba, in northern
 
Minas Gerais. They were joined there by Chris Seubert, Brazil Project Leader;
 
Dr. Mauro Resende, Professor of Soils at Vitosa Federal University; and Derli
 
Prudente Santana, Executive Officer of EPAMIG. The Director of EPAMIG's
 
Gorutuba Agricultural Experiment Station guided the review party on a tour
 
of the Station, which provided a preview of the common crops and of soil and
 
crop management problems in area of sandy alluvial soils of this region.
 

The review party next moved to Jaiba, headquarters for the Project in Brazil. 
The Project office and laboratory were seen, and the administrative assistant 
and staff technicians introduced. The party travelled a few miles to the 
Project primary experimental site on EPAMIG's Jaiba Agricultural Experiment 
Station. Experimental plots reviewed and di;cus:;sed here were the following: 

1. Maize transfer experimrt., planted October 1976, drip-irrigated. 

2. Maize variety experiment, drip-irrigated (5 vari,.ti;). 

3. Brazil National Maize Variety tr al;, 3 varitotio.;, non-irrigated. 

http:vari,.ti
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4. 	Maize management experiments; 3 each density x spacing x variety;
 
4 replications; drip-irrigated.
 

5. 	Soybean transfer experiment, planted November 1976, drip-irrigated.....
 

6. 	INTSOY soybean variety trails, 16 varieties, drip-irrigated.
 

The 	experimental work here is well organized and implemented. Growing crop

plots are clearly delineated and well tended. Ample records are kept. The
 
Brazil project leader is thoroughly familiar with details of the Project

objectives, design, organization, and operation, and is clearly in command of
 
the work. He is capable in all aspects of Project operations, including the
 
operation and maintenance of equipment, supervision of technical staff, and
 
interpretation of experimental results.
 

A large, deep pit alongside the maize transfer plot enabled the review party

to examine and study the profile of the soil on which these experiments are
 
being conducted. This extraordinary pit makes possible an evaluation of
 
both vertical and lateral variability in soil characteristics, distribution of
 
plant roots, and distribution of soil moisture. The soil has been tentatively

classified as Tropeptic Eutrustox, clayey, kaolinitic, isohyperthermic family.
 

I 
Project Personnel at Jaiba: 

Project Leader Chris Seubert 

Administrative Assistant - Carol Seubert 

One office/laboratory assistant 

Three technicians (local high-school graduates)
 

Five WAE field laborers
 

EPAMIG provides administrative services, including transport of things,

telephone, mail, loan of vehicles, fertilizer. EPAIG does not provide any

personnel, except occasional emergency field assistance.
 

Between Jaiba and the Experiment Station where the Project plots are located 
is a new colonization project being developed and supervised by Rural Mnas, 
an agency of state government. The review party noted a considerable range
in crop thriftiness and attention to soil management from field to field on
 
the colonists' holdings.
 

A proposed secondary site was examined and discussed. This site, off the
 
Experiment Station but rather near, appears to duplicate rather well the
 
soil aspects of the primary site. A question was raised about its close
 
proximity for a comparison of technology transfer.
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The review party had a chance to visit the San Francisco River irrigation
 
project, just under construction. This project is to irrigate 100,000 ha.
 
when completed. The main canal, a portion of which has been built, will have
 
a capacity of 80 cu.m./second.
 

Another nearby agricultural experiment station of EPAMIG was visited next.
 
This station, Centro de Experimentos, Pesquisa Trenamento de Irrigante
 
Experimental (CEPTIE) is devoted primarily to fruit and truck crops, such as
 
papaya, fig, mint, tomato, and beans.
 

/ 

Before leaving the Jaiba area another field excursion provided opportunity
 
to view the wood-gathering, charcoal cooking local industry. Also, a
 
laterite pit was seen, where hardened plinthite is mined for use as road metal.
 
Several contrasting kinds of local soils were also seen and discussed.
 

After leaving Jaiba, the field party drove to the city of Montes Claros, then
 
flew to Belo Horizonte, capital of Minas Gerais and the headquarters of EPAMIG.
 
Here the party met Mr. Navarete, the FAO officer from Brasilia, and Frank Campbell
 
AID Program Officer from Brasilia.
 

The President of EPAIMIG, Dr. Ilelvecio Saturnino, arranged a formal seminar
 
for discussion of the Project and related matters. About 35 EPAMIG employees
 
and several guests met with the field review party for three hours.
 
Dr. Beinroth explained the objectives and design of the Project. The Review 
Panel discussed the principle of technology transfer based on s;oil classification 
and soil surveys. Dr. Dudal talked about world food production potential, the 
problems of agricultural development in LDC':;, and the use of Project output in 
guiding crop production in remote areai;. Following the s;eminar, the review 
party participated in a luncheon meeting with Dr. Saturnino, Paulo Caldeira Brant, 
Associate Secretary of Ariculture of Minas Gerais, and the EPAMIG Scientiists 
who participated in the on-s;ite review. 

After completion of the conference; at Belo Horizonte, the review party flew 
to Rio de Janeiro and on the evening of Friday, 18 February, embarked for 
Puerto Rico via Miami. 

On Saturday, 19 February, the team transited Miami and San Juan and continued 
to MayagUez. 

A planning conferen,e was held in MayagUez on Sunday, 20 February. The 
Rview Panel and Dr. Gill participated. On-site review findings in Brazil 
were discussed and plan-; made for preparation of the r.view report. 
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Monday, 21 February, was devoted mainly to field work. The review party
 
visited Project Offices and laboratories at the ,ayaguez Campus of the
 
University of Puerto Rico. Besides Dr. Beinroth, the following Project
 
personnel were present: Dr. G. L. Spain, Sr. Agronomist; L. C. Sarmiento,
 
Chemist; Jose"Badillo, Associate Agronomist; L. Calduch, Research Assistant; and
 
S. P. Nightengale, Assistant Agronomist.
 

The party examined the soil profile at the type location of Matanzas Clay.

Enroute to the Isabela Substation, observations were made of indigenous

vegetation, crops, and cropping patterns, physiographic features, and
 
land use.
 

A general tour was made of the Isabela Substation. The soil pit and sample

site of Coto soil was examined and discussed in detail. 
 The visual contrast
 
with the Jaiba soil is obvious. The Coto exhibited rather wide cracks, extending
to the soil surface. Clay skins are distinct in Coto at a depth of less than I
 
meter. 
The Jaiba soil showed neither cracks nor clay skins. Vegetation on and
 
around the Isabela site is evergreen whereas Jafba is characterized by deciduous
 
vegetation. 
Finally, bananas and sugarcane grow well without irrigation at
 
Isabela, but not at Jaiba. 
 There was discussion of the classification of the
 
Coto soil.
 

Corn and soybean transfer experiments at the primary site were discussed and
 
evaluated.
 

Corn and soybean transfer experiments were examined and discussed at the Coto
 
secondary site; aiso on the Isabela Substation. 

Following the on-,;ite review, r. Badillo prescrnted a lde ;how of crops at
various stagef!; of ';rowth and with different treatments. There was discussion 
of the irrigation technique be ing u:;ed and of s;ome of the irrigation problems
experiencd. The downy mildew problem of :;oyboan:; was; noted, but no solution 
other than re: ;i,;tant vare ties was offered. 

Corn fertilizat Ion wa!; di:_;vu!:;ed, particularly the question of fertilizer 
placement. 

The Panel .isImbld with Dr. Cill at the Univ ,;irity of Puerto Rico on Tue.day,
22 February. VIndin'.;of the4 on-;it, review were disic ,e;:.ed.Dr. leinroth 
and Dr. Spa in Joined the, P.inlI and di ;cu:;,;ed project operation,; and problems.
Then Dr. CIII oitlined AIDI/W concern:r; about the Proj,.c:t. The Panel then 
continued the lProject ,'viluat ioi dI ;cu.; ion by it:; lf. 

Panel membrs sipent the rmainder of the day writing portions of the report. 
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The report writing continued on the morning of Wednesday, 23 February. An
 
exit conference was held about midmorning. The Dean of Agriculture,
 
Dr. L. A. Mejia-Mattei, welcomed the Panel and gave a brief introduction.
 
Director of Agronomy and Soils, Dr. Raul Abrams, represented the administration
 
during most of the conference. Besides Dr. Gill and the Review Panel, the
 
Puerto Rico Project scientific staff were all present. 'The procedure followed
 
during the review was explained. Significant findings were briefly discussed.
 
Then the parts of the report on commendations and recommendations were read,
 
discussed, and accepted by the Project's Principal Investigator. 

Following the exist conference, the Panel Chairman departed for Washington.
 
Other members of the Panel departed Mayaguez on the following day.
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III. PROJECT DESIGN AND OPERATION
 

A. Present Design
 

Experimental sites for corn and soybeans have been set up at Jaiba (Brazil)

and Isabela (Puerto Rico) on Tropeptic Eutrustox, clayey, kaolinitic,
 
isohyperthermic family. 
In both locations primary sites are in operation,

and a secondary site is also planted at Isabela. Up 
to now, the work has
 
essentially focussed on transfer experiments, with soil fertility trials
 
designed to generate the data necessary to test the transferability

hypothesis. On all sites trickle irrigation is employed in order to 
ensure
 
comparability of results with regard to moisture conditions. 
 The design

of the trials is the 52 partial factorial modification by Escobar (1) with 5
 
levels of P and K each with 13 of the 25 possible treatment combinations and 2
 
control treatments. Each of the 15 treatments is being replicated thrice.
 
Except for the complete control, blanket applications for all plots consist
 
of 200 kg N and a package of trace elements (Mg, Zn, B, Mo). The layout of
 
the trials and the organization of the project are set out in more detail in
 
two reports prepared by F. H. Beinroth (2) and G. L. Spain (3).
 

B. Findings
 
I 

1. Although the soils at the Jaiba and Isabela sites 
are classified
 
in a same family of the Tropeptic Eutrustox, it appears that a number
 
of their characteristics vary rather widely so that the transferability 
of experimental results between these sites may prove difficult. 
 Whereas
 
Jaiba is located in typically ustic moisture regime (annual rainfall 700 mm)

the Isabela site tends toward udic conditions (annual rainfall 1720 mm)

(reflected by deciduous and evergreen natural vegetation respectively).

The Jaiba soil has a thick (over 2 meters) oxic horizon which is eutrophic
in the upper part, but the Isabela soil is characterized by a thin (45 cm)
oxic horizon which in places is dystrophic in its upper part. It further
more appears that Isabela as such suffersthe site from heterogenity which 
could jeopardize the interpretation of results. No data were available 
to the Panel on the Eutrustox sites in Hawaii.
 

2. Both sites are trickle irrigated, but it is difficult to a':certatn how 
much water is actually being used aind at which average soil moisture condi
tion the experiments are being conducted. No data were availabli, to th.-
Panel on the water quality and composjition. No control plots have been 
laid out for nonirrigated crops. 

3. The fertilizer materials used at Jaiba are amnon[um sulphate and 
single superphoqphate. At Isabela application; were made of urea and 
triple superphosphate. 
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4. 	On the basis of the yield results already available at Isabela,
 
it is not yet possible to evaluate a trend in the responses to
 
different levels of P and K. It appears, however, that K is not
 
a limiting factor in these soils and the question was raised if
 
the testing of different levels of K should not be replaced by
 
experimentation with N as a second variable.
 

5. 	 Variety trials have shown that the "best adapted varieties" 
used for the experiments are not necessarily the highest 
yielding ones, the reason being that project consultants in 
plant breeding had advised against using commercial varieties 
of which the genetic composition is not well known.
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IV. INSTITUTIONAL RELATIONSHIPS
 

In the course of Project implementation, linkages have been established
 
with a number of- institutions and are summarized,and described-in ....
 
report prepared for the Panel by Beinroth (2). In the course of the Panel's
 
review trip, however, it was possible only to investigate and discuss
 
effects of the relationships involving the related Brazilian entities,
 
including the local USAID Mission.
 

Findings
 

1. Excellent cooperation to the Project is being provided by the principal
 
Brazilian cooperating entity, Empresa de Pesquisa Agropecuaria de Minas
 
Gerais (EPAMIG). Both the administrative staff as well as the technical
 
staff of this entity demonstrated a very high level of interest in and
 
knowledge of the Project and have been very supportive of the site activities
 
being conducted there. This support has included the assignment of two
 
vehicles and housing, laboratory and storage facilities as well as a broad
 
range of administrative support. This interest and support appeared to
 
be based on a genuihe acknowledgement of the potential embodied in the
 
hypothesis under investigation and the value it would have for agricultural

planning and development in the Brazilian context.
 

2. Despite the limited size of the USAID Mission in Brazil, it has been
 
and continues to be very supportive of Project activities there. The
 
Mission's Program Officer, Mr. Frank Campbell, met with the Panel and
 
attended a related Project seminar with Brazilian counterparts held in
 
Bela Horizonte. In addition to basic administrative support related to
 
visas of the Project personnel, assistance with customs clearances, etc.,
 
the Mission has also been providing needed logistic support in the form of
 
household furnishing and under current plans, the transfer of a grant-in
aid vehicle to EPAMIG for Project support. In view of the phasing-out
 
being planned for this Mission, it Is anticipated that increased 
administrative support will be provided by EPAMIG. However, It would 
only be prudent to assume that a part of this vacuum will have to be 
shouldered by the UPR Project administration. 

3. Given the stage of Project Implawncation and results achieved to date, 
the Panel sees no immediate need for developing specific linkages with AID 
Missions not directly related to field site activities. Nevertheless, the 
potential value of the transfer mechanism being tested heret is considered 
to warrant a parallel effort by the Project ladership to sensitixe agri
cultural planners and soil scientists in the LDC's to the potential of this 
Project and keep thes appraised of the related developments. 
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V. TRAINING
 

The major activities in this Project up until the present are those of
 
planning, designing, staffing, installing, and implementing the research.
 
The educational aspects have been reflected in learning while working
 
on the Project and in training new professionals and technicians as they
 
come on board. As EPAMIG and SNLCS personnel are associated with the
 
Project, they will gain an understanding of the technology transfer rationale
 
and of the experimental design and procedures. The Project has no
 
specified training component. Until Project results have been collected,
 
verified, and analyzed, training of outside scientists and technicians is
 
not feasible.
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VI. COMMENDATIONS
 

1. The Project Principal Investigator is commended for excellent planning,
 
preparation, and arrangements for the on-site review.
 

2. The Project leadership is commended for developing a clear linkage between
 
this Project and the UPR 211-d soil classification grant (AID/csd-2857)
 
resulting in benefits to both.
 

3. The Project leadership is commended for the close working relationship
 
between the University of Puerto Rico and the University of Hawaii,
 
especially in respect to central .zed processing of exerimental data.
 

4. The Project leadership is commended for organizing a soil classification
 
conference to be held in Brazil in June 1977, ihich should result in sub
stantial advances in the classification of soils of the tropics.
 

5. EMBRAPA, the Brazilian national agency in charge of agricultural research
 
and EPAMIG, the Project collaborator in the state of Minas Cerais, are
 
commended for their foresight into the potential of the Project, their 
support of this research, and their own advances in soil classification and 
survey activities. 

6. The AID Miss;ion, Brazil, is cow-nended for its interest in the Project 
and its assittance in providing logistical s;upport. 
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VII. RECOMNENDATIONS
 

A. 	On Management and Administration.
 

The 	Panel recommends:
 

1. 	That the Project be extended for another three years in order to
 
realize its objectives.
 

2. 	That the University of Puerto Rico strengthen its support of
 
the Project, particularly in logistics, administrative services,
 
and allocazion of space. (The ongoing assistance and support of
 
the Project by the AID Mission is appreciated, but this assistance
 
must end when the Mission is phased out.)
 

3. 	That emphasis be given in future activities to consolidation of the
 
experimental work, including especially the implementation of
 
secondary sites, the operation of management experiments, and the
 
establishment of another site in Brazil.
 

4. That close attention be given to scientific and technical manage
ment of the experimental work in field and laboratory at all sites
 
in both countries so as to ensure maximum accuracy, reliability, and
 
comparability of experimental results.
 

5. 	That an on-site workshop be held about mid-1978 to disseminate
 
Project results and to promote awareness of the value of soil
 
classification for technology transfer.
 

6. 	That a continuing effort be maintained by the contractor to keep
 
appropriate LDC institutions and scientists, as well as related
 
interested and potential donor and assistance agencies, informed
 
of the Project and development:; therein in order to set the stage
 
for utilization of affirmative Project results.
 

7. 	 That national institutions be encouraged to become involved 
in Project operations to the gratest possible extent so as to 
facilitate logistic support and to ensure a long term continuation 
of the research and trials even after AID support is terminated. 
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8. 	That headquarters staff and space be enlarged by addition of the
 
following:
 

A. 	Additional staff
 

1 Project Administrative Officer
 
1 Bilingual executive secretary
 

B. 	Additional rooms
 

3 Offices
 
1 Storage room
 

Project operations currently suffer from delays caused by the
 
necessity for scientific personnel to spend excessive time on
 
procurement, fiscal, and personnel matters. The present
 
secretarial staff is weak in English, making for delays and
 
inefficiency in communic,'tions. Present headquarters staff is
 
crowded. That situation added to the proposed increase of two
 
people underlines the neLd for more offices.
 

B. 	On Project Design.
 

9. 	Taking into account the work already carried out, it is recommended
 
that the experimental program in the existing site, be pu:sued and
 
that an eighth sitube added, preferably in Brazil, in order to meet
 
the statistical requirements. Consilering its range of variability,
 
the Tropeptic Eutrustox may not be the most appropriate subgroup
 
on which to test transferability of agrotechnology at the family
 
level.
 

10. 	 The Panel recorm.ends that the Project's geographic extent not be
 
enlarged to Africa and/or Sri Lanka.
 

11. 	 It is recommended that management experiments on levels of
 
irrigation and fertility be added, at least on primary sites. It
 
is noted that large areas cf Eutrustox are not likely to Le
 
irrigated.
 

12. 	 It is recorended that consideration be given to deleting K and
 
using P and N as the variables in transfer experiments. It was
 
noted that K does not appear to be a limiting factor in plant
 
nutrition on the soils under study. It is recognized that the
 
University of Hawaii investigators would have to agree to this 
same alteration in the design of their Soil Families Research 
Project.
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13. 	 In order to ensure maximum comparability of experiments at all the
 
sites it is recommended that:
 

- irrigation be uniform both in amount and method of application. 
. (Continuation of drip irrigation -isrecommended.-). 

- fertilizer materials applied be the same
 

- irrigation water be analyzed and its composition be taken into 
account in interpretation of experimental results 

- variety trails include the different varieties used in the
 
transfer experiments at all three locations (Hawaii, Puerto
 
Rico and Brazil).
 

- the determination of phosphorus application by the phosphate
 
sorption isotherm method (4)be checked by assessing actual.
 
phosphorus levels in the soil following fertilizer application.
 

14. 	In order to take maximum advantage of available experience it is
 
recommended'that farm practices and results of experiment stations
 
on the same kinds of soils near the Project sites be recorded and
 
fed into the data processing system.
 

15. 	 As the Project proceeds, it is recommended that first priority be
 
given to consolidating the ongoing transfer experiments on
 
primary and secondary sites with special emphasis on ensuring
 
full comparability (see Rec. 13). In addition, management
 
experiments should be added for irrigation and fertility. Extension
 
activities under the Project should await a positive outcome of
 
these experiments and the economic evaluation of recommended inputs.
 

16. 	It is recommended that work not be initiated on a scoqd soil family
 
at this time. The Panel considered extension of the Project to
 
include a second family, preferably of Vertisols in Central and
 
South America and Puerto Rico. Linkages with Vertisols in Hawaii
 
and Africa might then be developed. Extension of the Project on
 
Oxisols or Ultisols is not recommended.
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This report respectfully submitted this 31st day of March 1977
 

in Washington, D. C.
 



IX Appendix A 

REVIEW PANEL SCHEDULE 

Sunday 13 Fob Panel assemble in Rio do Janeiro 

1600 Review planning and orientation meeting: 
Panel, Gill, Beinroth 

Monday 14 Feb 0900 Meeting at Servicio Nacional do Lovantamento a 
Conservacao do Solos, EMBRAPA 

1100 Field trip in Guanabara area 

Tuesday 15 Feb 0605 Lv Rio do Janeiro, VP 0036 
0645 Ar Belo Horizonte 
1025 Lv Bela Horizonte, NE # 
1130 Ar Montes Claros 
1330 Lv Montes Claros by vehicle 
1640 Ar Janadba - Visit Gorutuba Agricultural 

Experiment Station 

Wednesday 16 Feb 0730 Lv Janba by vehicle 
0855 Ar Jaba.- Visit Project Office and Laboratory. 

Field trip to visit experimental sites and 
nearby features, including San Francisco River 
Irritation Project and Ja£ba Colonization Project. 

Thursday 17 Feb. 0710 'Lv Jaiba by vehicle - Visit charcoal operation, 
Laterite pit, and soil profiles 

1230 Ar Janadba 
1345 Lv Janadba 
1645 Ar Montes Clara 
1900 Lv Montes Claros, 090 
2010 At Belo Horizonte 

Friday 18 Feb 0830 Seminar at 2PAMtG headquarters, Belo Horizonte 
1230 Luncheon with EPANIG Officials and Associate 

1915 
Secretary of Agriculture 

Lv Bela Horizonte, VatS 0455 
2020 Ar Rio de Janeiro 
2300 Lv Rio do Janeiro# PA #440 

Saturday 19 Fob 0525 Ar MiamL 
0930 Lv Miami IA 1915 
1250 Ar San Juan 
1410 Lv San Juan PQ # 
140 Ar Mayaguez 
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Sunday 20 Feb 1000 Review report planning meeting 

Monday 21 Feb 0900 Visit Project facilities on UPR - Mayaguez 
campus 

1030 Lv Mayaguez by vehicle for tour of Isabela 
Substation and on-site review of experimental 
sites. 

1800 Return to MayagUez 

Tuesday 22 Feb 0740 Review Panel meeting with Project Principal 
Investigator and Senior Agronomist. 

1300 Write report 

Wednesday 23 Feb 0745 Write report 
0900 Exit conference. Review findings, commendations, 

and recorLmendations with Project Staff and UPR 
Administration 

1045 Adjourn 



Appendix B
 

REVIEW OUTLINE
 

SOIL FAMILIES RESEARCH PROJECT
 

January 1977
 

1. General Conditions and Objectives, Problems, and Needs.
 

II. Previous Reviews, Audits, Meetings, and Irip Reports.
 

III. 	 Management.
 

A. 	Plans of Operation
 
Adequacy, progress, use.
 

B. 	Work Organization
 
Planning and scheduling; productivity.
 
Progress in reaching milestone events.
 

C. 	Administrative Services
 
Contracting; equipment management; procurement.
 

D. Budgeting
 
Operating budgets: currency, adequacy. relevancy to plans.
 
Planning budgets: future adjustments.
 

E. 	Personnel
 
Organisation and staffing, adequacy; balance.
 
Supervision.
 
Training program.
 

IV. Project Design.
 

A. 	Present Design
 
Adequacy.
 

B. Proposed Project DesLln Changes
 

C. 	Methodology of Verifying Success of Techololy Transfer
 
Statistical models.
 
Technical guides and on-site testing.
 

V. Project Operations.
 

A. Progress on SLte selection and Installation of Equipment
 

3. 	Progress on SoLl Survey Phases
 
Soll classification and Ldentification of experimental areas.
 
Field and laboratory characterization of representative pedons.
 

C. Progro.sp on Crop Experiments
 

http:Progro.sp
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. .-
D. 	Progress.-on Soil.Interpretations....
 
Assistance to LDC's in land-use planning.
 
Relationship to Hawaii Benchmark Soils Project.
 

E. Status of Extension to Other Countries
 

F. Status of Model Development at University of Kentucky
 

VI. Relations to AID Missions in LDC's.
 

Linkage with mLssion-funded and LDC-funded research.
 
Possibility of network approach, using existing tropical research
 

stations around the world.
 
Relation of AID country missions to centrally funded research
 
projects such as this.
 

VII. 	 Relations to Host Country, and to International Research Institutions.
 

Relations in Brazil.
 
Relations to EPAMIG, CIAT, ICA, IICA, and FAO/UNDP Projects
 

(LAT 70/32 and LAT 70/457).
 

VIII. Training Component.
 

Adequacy of present plan and operations.
 
Additional needs.
 
Progress.
 

IX. Utilization of Project Output.
 

Implications of project results to AID and LDC's: ways of using
 
outputs, scope of extension ativitles, timetable.
 

Implications of project result4 to soLl classification.
 
Future information dissemination and utilization activities.
 

X. Panel Recomendations - Sumary.
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Appendix C
 

INTERNATIONAL SEMINAR ON USES OF SOIL SURVEY
 

AND CLASSIFICATION IN PLANNING AND IMPLEMENTING
 

AGRICULTURAL DEVELOPMENT IN THE TROPICS
 

AL 

JANUARY 18-23. 1070 

5* 

,A.i
 

HYDI!RADAD 
INDIA 



CONTENTS
 

1. List of Participants
 

2. 	 'Keynote Address", William Panton, International Bank for 
Reconstruction and Development, Washington, D.C.9 U.S.A. 

3. 	 'odern Soil Classification Fundamentals", W.M. Johnson#
 
Soil Conservation Service, USDA, Washington, D.C., U.S.A.
 

4. 	 "Some Fundamentals of Soil Classification - U.S. Soil
 
Taxonomy", F.H. Boinroth, University of Puerto Rico,
 
Mayaguezj Puerto Rico# U.S.A.
 

5. "The Occurrence and Significanco of Climatic Parameters in' 
the U.S. Soil Taxonomy", H. Ikawa, University of Hawaii,
 
Honolulu, Hawaii, U.S.A.
 

6. "Aro-technology Transfer and the Soil Pamilyl, G.Uchars, 
University of Hawaii, Honolulu, Hawaii, U.S.A. 

7. '"he Contribution of Soil Survey Interpretation in Land 
'
Appraisal" , A.J. Sayth, Ministry of Overseas Development,

Surbiton, Surrey, United Kingdom. 

8. "Soil Survey, Classification, and the Transfer of Agricultural

Infoeation", A.W. 1oore, Cunningham Laboratories, CSIRO, 
Brisbane# Australia. 

"Developments in Soil Survey for Improved Rubber Production 
In Peninsular Malaysia", Chan Heun Yin. Rubber Research 
Institute, Kuala Luwpur, Malaysia. 

10. 	 "Land Evaluation for AgriculturaL Land Use planning", J. Senema 
University of Agricultur*, Waeningen, Netherlands. 

li. "Use of Soil Data in Land Use Planning - Techniques for Dis
playing Soil Data to Planners and Decision Makers",
GA, Nielson, o Stato University, Bozoiman, MOntana6tnaU.S.A, 

(12.) "Uses of Soil Resources Data in Land Use Planning", N. Vakilian, 
Soil Institute of Iran, Teheran, Iran. 

13. 	 '"Ueof Soils Oata in Land Use Planning - A CAse Study from
 
Kurnataka (Indis)", R.So Narthy, All India Soil and Land Use
 
Survey, New Delhi, India.
 



14. "Use of Soils Data in Regional and National Dovelopmentit,H.L. Dewan, Regional Bureau for Asia and Far East, P.A.O., 
Rome, Italy* 

15. 
 "Use of Soils Data in National and Regional AgriculturalDevelopment in Ghana", H. Obeng, Soil Rosearch institute,
Kwadaso-Kumasit Ghana. 
6 "Use Of Soil Data in Regional and National Development 
"~.2' "Use 

A
Study of Tropical Alfisols from Sri Lanka"l, C.R. Panabokke,Central Agricultural Research Institute, Peradeniyas Sri Lanka.. 

17. "Use of Soil Survey Data for Agricultural Development in Korea:Land Selection for the Introduction of Newly-Brod High Yielding*Rice Variety, "Tongil", Yong Hwa Shin, Institute of Agricultural
Science, Suweon, Korea. 

18. "Interpretation of Small and Large Scale Maps for Land Use Planningin Semi-Arid and Arid North Indian Plains", H.S.Indian Agricultural Research Institute, New 
Shankarmnarayaq,

Delhi, India. 
"A Need for an International Research and Technology Network inTropical Soils", G.B. Baird, United States Agency for International Development, Wshington, D.C., U.S.A. 

'20s) "A Soil Research Network through Tropical Soil Failles",L.D. Swindale, University of Hai, Honolulu, Hawaii, USA. 
21. "Soil and Water Management in the Semi-Arid Tropics", B.A. Krantzand Associates, ICRISAT, Hyderabad India., 
22. "Soil and Water Management in Rain-Fed Agriculture",Dr. Ch. Krishnamoorthy, All India Coordinated ResearchProject for Dryland Agriculture, Hyderabad* India. 
23. "UJse of Soils Information for Planning Agricultural Development

in the SeMi-Arid TropLcs", GoA. Krantz and Associates,ICRISAT# Hyderabad, India. 
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24. "Soil Taxonomy Indian Style", T.R. Srinivnsan, Indian 
Photo-interpretation Institute& Debra Dun, India.
 

25. "Translocation of Clay in Soils of NW India and Implications 
Involved in using this criterion for glasslfying soils"
J.L. Sehgal, Punjab Agricultural University, Ludhiana,India,
 

26. "Soil Survey Interpretations for Watershed Dovelopment
 
Programs", Y.P. Sali 4 Associato, All India Soil andLand Use Survey, Deparmont of Agriculture, New Delhi,
Indias
 

27. "A New Approach in the Study of Vertisol i4rphology",
J.C. Bhattachxrjee 4 Associates# Directorato of AllIndia Soil and Land Use Survey Regional Centre, Nsgpur,
India. 


