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I. Project Summary
 

A. Statistical
 

Project Title
 
Crop production and land capabilities of a network of tropical
soil families (Benchmark Soils Project).
 

Extension
 
This is 
a second extension of 
an original three-year contract
and a previous three-year extension to Contract No. AID/ta-c-1108.
 

Contractor
 

University of Hawaii
 
Depp-tment of Agronomy and Soil Science

College of Tropical Agriculture and Human Resources
 
Honolulu, Hawaii 
96822
 

Principal Investigators
 
J. A. Silva, Principal investigator

H. Ikawa, Co-Investigator
 
G. Uehara, Co-Investigator
 
G. Y. Tsuji, Project Manager
 

Duration
 
Initial authorization: 5/31/74

Current authorization: 5/31/77

Proposed extension: 5/31/80 


Total Estimated Costs
 

AID (Contract) 

UH 

PCARR (Philippine) 

SRI (Indonesia) 

FAO (Cameroon) 

AID (Evaluation) 

Funding by Years
 
Total 


1981 

1,097,600 


64,410 

12,000 

73,000 

10,000 

4,200 


1,261,210 


Prior Funding by Fiscal Years
 
1974 - 1977 
. . . 1,182,272
 

1978 . . . 975,335
 
1979 . . . 1,151,532
 

Current Year 
. . 977,987 

AID Project Manager
 
Dr. Tejpal S. Gill, DS/AGR
 

- 5/30/77
 
- 5/30/80
 
- 5/30/83
 

1982 

1,102,360 


66,150 

13,000 

75,000 

10,700 

26,000 


1,293,210 


1983
 
1,041,550
 

65,840
 
13,000
 
77,000
 
11,770
 
4,800
 

1,213,960
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B. Narrative
 

The principal objective of the Benchmark Soils Project
 
is to test the hypothesis that agroproduction technology can
 
be transferred from its site of origin to other locations
 
with similar agroenvironments in widely separated parts of
 
the world. A system of soil classification called "Soil.Tax­
onomy," developed by the Soil Conservation Service of the
 
U.S. Department of Agriculture, contains the basis for strati­
fying agroenvironments into agroproduction niches. After 25
 
years of testing in the United States and internationally,
 
this system of soil classification was released in 1975. The
 
system was designed so that agroenvironments classified at
 
the family level can be assumed to be sufficiently similar so
 
that crops will perform similarly and respond alike to simi­
lar agroproduction practices.
 

To test this hypothesis, the Benchmark Soils Project has
 
developed a network of experimental sites containing three
 
soil families in the Philippines, Indonesia, and Hawaii.
 
Negotiations to establish experimental sites in Cameroon have
 
just been completed. A parallel and closely linked project

headquartered in the University of Puerto Rico extends the
 
network to Brazil and Puerto Rico.
 

Standard management practices are instituted to discover
 
whether the test crop (maize) performs and responds alike to
 
similar treatments in sites with similar agroenvironments
 
(soil family).
 

A statistical model developed by the Project to analyze
 
maize performance and response suggests that the same agro­
production technology is equally effective on one soil family
 
in the Philippines, Indonesia, and Hawaii.
 

The participating host countries have been quick to
 
recognize the significance of this result. Indonesia has
 
established its own Benchmark Soils Project to facilitate
 
successful resettlement of Sumatra through agrotechnology

transfer. There are strong indications that the Philippines
 
will also establish a national Benchmark Soils Project. Both
 
countries have adopted Soil Taxonomy as their national soil
 
classification system, and letters of inquiry from neighbor­
ing countries indicate that all ASEAN (Association of South
 
East Asian Nations) countries will adopt Soil Taxonomy as the
 
regional soil classification system. For the first time,
 
then, this community of nations has a common language for soil
 
communication and a uniform set of standards for comparing
 
crop performance and sharing agrotechnology.
 

The Project is requesting a final three-year extension
 
to fully test the transfer hypothesis for all three families
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from all experimental sites in the network. 
It will focus
heavily on Africa where negotiations for establishing experi­mental sites have just been completed. In addition, the Pro­ject will (a) conduct crop variety and soil management ex­periments to render transferred agrotechnology appropriate to
local conditions, (b) develop a model soil and crop perfor­mance data bank for information storage and dissemination,
(c) conduct training workshops to develop host-country capa­bility to utilize Project results and products on a sustained
basis, and (d) disseminate Project principles, concepts, and
results to a wider, international audience.
 

The Benchmark Soils Project goal is to increase world
food procuction2 
 Its purpose is to enable resource-poor
countries of the tropics to achieve self sufficiency in food
production, and its principal objective is to scientifically
test the hypothesis that agroDroduction technology can be
transferred to and from agroenvironmentally similar niches.
 

This proposed extension is designed tc bring the Project

to a close.
 

II. General Background
 

A. Rationale
 

In May 1974 a research contract was sigped between the
University of Hawaii and the Agency for International Develop­ment to test principles that would enable lesser developed
countries (LDCs) to avert food shortages by means of timely
adoption of the best available and most appropriate agropro­duction technology. 
The project entitled "Crop Production
and Lana Capabilities of a Network of Tropical Soil Families"
is more popularly known as the Benchmark Soils Project (BSP).
The principles of the Benchmark Soils Project were first ar­ticulated by the English utilitarian philosopher, John Stuart
Mill in his classic book "A System of Logic, 
 in which he
proposed that the purpose of any classification scheme is to
organize knowledge so that knowledge may be used to predict
the behavior of the objects being classified, estimate their
productivity, and permit the assembled knowledge to be trans­ferred to other places where similar objects exist. 
 Mill's
book was on the required reading list of a course in Soil
Classification taught by Dr. Charles Kellog of North Dakota
State University. 
When Dr. Kellog was appointed to head the
Soil Conservation Service of the U.S. Department of Agricul­ture, he imbued his staff with Mills ideas. 
 These ideas were
the basis for formulating "Soil Taxonomy," 
a basic system of
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soil classification for making and interpreting soil surveys,

issued by the Soil Conservation Service in 1975.
 

Soil Taxonomy makes a simple but immensely practical
 
statement; namely, that agroproduction technology may be
 
transferred to widely separated regions of the tropics hav­
ing similar agroclimatic, agroecologic, and edaphic condi­
tions. Soil Taxonomy contains the basis for stratifying the
 
world into narrow agroenvironmental zones such that each zone
 
possesses common agroproduction transfer parameters. While
 
Soil Taxonomy was designed to enabl. its users to transfer
 
knowledge and agroproduction technology, the capability to
 
do so has never been scientifically tested.
 

Soil Taxonomy's untested assumptions hold great promise

for increasing food production capacity in areas of the tropics

where it is most needed. The principles and concepts con­
tained in Soil Taxonomy are needed to help farmers, planners,

and decision makers reduce the risk of failure when they

choose or are advised to implement new technologies unfamiliar
 
to them. The resource-poor nations and the subbistence farm­
ers who live in them have a narrow margin for error. For this
 
reason, the most exacting principles are needed to forecast
 
with great accuracy the promised results. The Benchmark Soils
 
Project's purposes and objectives are designed to achieve the
 
goal of securing world order through prevention of food short­
age. It can do so by scientifically testing an effective
 
means to deliver appropriate agroproduction technology in a
 
timely and cost-effective manner to the developing countries
 
of the tropics.
 

The progress to date indicates that all Project objec­
tives will be attained by the end of this proposed, second,

and final Project extension (see Appendix A).
 

B. Accomplishments to Date
 

Project accomplishments are reported by objectives and
 
activities and are also summarized in a chart according to
 
mileston: events (see Appendix B).
 

ObJ ive 1: To determine scientifically the transfer­
abityof agroproduction technology among tropical and
 
subtropical countries.
 

Activity . Establish and complete the network of three

soil famiies.
 



This activity will be completed by June 30, 1980, the
termination date of the first extension. 
The networks for
 
two soil families (thixotropic, isothermic family of Hydric
Dystrandepts; and clayey, kaolinitic, isohyperthermic family

of Tropeptic Eutristox) are complete and are generating crop

performance data for the test of the transfer hypothesis.
 

Completion of the network for the third soil family

(clayey, kaclinitic, isohyperthermic family of Typic Paleudults)

was delayed because of a shift in the African Project coop­erator frorn the International Institute of Tropical Agricul­
ture (IITA) to Cameroon's National Office for Scientific and

Technical Research (ONAREST). A memorandum of understanding

has been signed between BSP and ONAREST, and the network of

sites for this soil family will be in operation for the final
Project extension. (See Appendix C for the soil family char­
acteristics and network.)
 

No additional funding is required for this activity.
 

Activity 2. Establish, install, complete, and analyze

transfer experiments.
 

This will be the major activity in the extended project.

The principal aim of this extension is to generate and ana­lyze a sufficient number of crop performance data from the

network to adequately test the transfer hypothesis.
 

The fact that two key Project components will be estab­
lished before the proposed extension ensures that Objective

1 will be achieved. These components are the network of ex­perimental sites and the statistical model for the test of
 
the transfer hypothesis.
 

The first full test of the transfer hypothesis using

crop performance data from one soil family (Hydric Dystran­
depts) has been reported (BSP Progress Report 2, 1979). 
 The

result confirms the validity of the transferability of crop

management technology among soils of the 
same family. The
 
test used crop performance data from Indonesia, the Philip­
pines, and Hawaii.
 

Preliminary tests of data from the other two soil fami­
lies have been made, but a larger number of data points will

be needed to interpret the results objectively. A first test

of the transfer hypothesis for the second and third soil
families is expected by the end of the current extension.
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Objective 2: To assist tropical and subtropical coun­
tries in assessing the potential of upland areas for
 
intensive cropping and goil management.
 

Activity 3. Establish, install, complete, and analyze
 
crop (variety) and soil management experiments.
 

Objectives 1 and 2 are integral components of the trans­
fer process. Objective 1 looks at transfer of technical in­
formation among widely separated regions. It is called hori­
zontal technology transfer. What is technically possible,

however, may not be economically feasible, environmentally

sound, or socially acceptable. Objective 2 is designed to
 
enable each country to intercept horizontally transferred
 
agrotechnology and assimilate this technology in a manner ap­
propriate to its needs. Objective 2 is concerned with vert­
ical technology transfer.
 

The Hydric Dystrandepts, for example, have been shown
 
under Objective 1, to have high yield potential if provided
 
with a heavy initial application of phosphate fertilizer.
 
In Objective 1, this transferable information was tested by

measuring the response of maize to superphosphate. This does
 
not mean that superphosphate is the only alternative for
 
overcoming this constraint. The farmer, once informed of the
 
constraint, may choose to use heavy doses of chicken manure,
 
as was the case in the Philippines, or the national planner
 
may consider phosphate rock as an alternative, as was the
 
case in Indonesia (see BSP Progress Report 1). In most in­
stances, the farmer and national researchers use a combina­
tion of inexpensive and readily available inputs and crop

varieties adapted to low soil fertility.
 

Maize variety trials clearly demonstrate that varieties
 
are environment specific and not country specific. In the
 
clayey, kaolinitic, isohyperthermic, Tropeptic Eutrustox, a
 
soil family associated with warm, uniform temperature and
 
high solar radiation, hybrid corn developed for the United
 
States performs very well. This has been found to be true
 
for all three locations (Brazil, Hawaii, and Puerto Rico) in
 
the Benchmark network.
 

In the hot and humid tropics, on the clayey, kaolinitic,
 
isohyperthermic Typic Paleudults of Indonesia and the Philip­
pines, locally adapted maize varieties perform better. It is
 
anticipated that this will also be true when this soil family
 
is tested in Cameroon. Local plant breeders have selected 
varieties resistant to downy mildew, a serious pathogen of 
maize in the warm and humid tropics. Work under Objectives
1 and 2, however, shows that maize is protected from downy 
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mildew in the cool, humid tropics, on the thixotropic, iso­
thermic family of Hydric Dystrandepts.
 

The capacity of the soil family to stratify agroenviron­
ments and organize knowledge has impressed the participating

host countries. 
 Indonesia has expended and is continuing to
 
expend its own resources to develop a national Benchmark
 
Soils Project. It has surveyed and classified the soils of
 
research stations in Sumatra to facilitate technology trans­
fer for the transmigration program. The Philippines is show­
ing signs that it too will develop its own Benchmark Soils
 
Project. More important, both countries have adopted Soil
 
Taxonomy as their national soil classification system. Let­
ters of inquiry from Thailand and Malaysia about the Bench­
mark Soils Project clearly show that the BSP is being watched
 
by the neighboring ASEAN countries. 
 It is almost certain
 
that Malaysia and Thailand will also adopt Soil Taxonomy as
 
their national soil classific&tion system. The ASEAN coun­
tries may be the first community of nations to adopt a uni­
form soil classification system. 
This will be a major step

toward regional self-reliance in agrotechnology transfer.
 

Under Objective 2, the Benchmark Soils Project has an
 
agreement with the International Fertilizer Development Cen­
ter (IFDC) to test the efficacy of new, low-cost, low­
technology phosphate fertilizers. The results to date show
 
that several of the iFDC products compare favorably with
 
superphosphate on soils of the clayey, kaolinitic, isohyper­
thermic family of Typic. Paleudults in Sumatra. The same
 
products were not effective on the clayey, kaolinitic, iso­
hyperthermic family of Tropeptic Eutrustox. 
The soil family

stratifies soils according to their responsiveness to fertil­
izer products. If the Benchmark concept is valid, IFDC will
 
be able to transfer knowledge about its products to any point

in the world on the basis of agroenvironmet,'s as defined by
 
the soil family.
 

Under Objective 2, the BSP has also installed fertilizer
 
placement experiments to demonstrate that fertilizer placed

in narrow bands near the seed is more effective than the same
 
quantity of fertilizer spread evenly throughout the field.
 
The results show that the resource-poor farmer can obtain 50%
 
of the highest yield obtained by the BSP under Objective 1 by

using 25% of the fertilizer required to achieve maximum yield.
 

The search for cost-effective soil management practices

tailored for the resource-poor farmers remains an important

Project objective. Project success under Objectives 1 and 2
 
has been the main reason for participating-country acceptance

of Benchmark principles and concepts.
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Objective 3: To demonstrate the value of soil classi­
fication and land evaluation in formulating agricultural
 
development plans.
 

Activity 4. Disseminate principles, concepts and re­
suits.
 

This is a continuing activity which largely depends on
 
progress under Objectives 1 and 2. Progress toward achieve­
ment of Objective 3 is made through (1) organizing, assembl­
ing, and storing crop and soil performance data in a data
 
bank for technology transfer; (2) conducting workshops and
 
seminars and training graduate students; and (3) publication
 
and distribution of Project accomplishments.
 

a. Soil and crop performance data bank.
 

The co-investigator of the Project responsible for oper­
ating the data bank is currently on leave in the Agricultural
 
University of Wageningen, The Netherlands. He has be.,en in­
vited by the Secretary of the International Soil *%ience So­
ciety to visit Germany to describe the Benchmark Soils Pro­
ject and explain the operation oi the Benchmark Crop and Soil
 
Data Bank to the International Soil Science Society soil
 
fertility group. The value of the Benchmark data bank is
 
that it combines soil, crop, and climate information to pro­
vide information about crop productivity and performance.
 
The Benchmark concepts depend on the ability of the user to
 
know the cause-and-effect relat-ionship between crop perfor­
mance and agroenvironments. Ths bank, however, has not been
 
developed to the point where cause and effect can be obtained.
 
At this stage, the bank is accumulating soil, crop, and cli­
mate data generated under Objectives I and 2. It is antici­
pated that, by the conclusion of the Project, the data bank
 
will have the capability to provide transferable cause-and­
effect relations for a range of crops and agroenvironments.
 

b. Workshops and seminars and training graduate students.
 

The Benchmark Soils Project conducts conferences, semi­
nars, workshops, and training courses as part of a strategy
 
to disseminate concepts and principles to three major audi­
ences. These include the international development agencies,
 
the national governments, and the research staffs of
 
developing-country agencies.
 

The last audience, and the one which requires the great­
est Project input, is reached through training workshops.
 
Workshop participants are selected by the host country with
 
the goal of developing a national capability to-intercept or
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deliver agrotechnology for planning and development. The
 
majority of participants are members of national agricultural
 
or planning agencies. The course emphasizes the development

of practical skills to implement national programs in agro­
technology transfer. For example, a training workshop just

completed in the Philippines required each participant to
 
survey and map the soils of an agricultural research station
 
in his province. Each station thus becomes a part of the na­
tional Benchmark network that delivers research results to
 
other parts of the provinces, country, or region in a rational
 
way. A similar workshop is planned for Indonesia in January

1980.
 

The diffusion of Benchmark Soils Project principles and
 
concepts to the International Agricultural Research Centers
 
is also becoming increasingly evident. In August 1979, the
 
International Crops Research Institute for the Semi-Arid
 
Tropics (!CRISAT) held a symposium on Development and Trans­
fer of Technology for Rainfed Agriculture and the Semi-Arid
 
Tropic Farmer. The keynote address, presented by ICRISAT's
 
Director, was entitled Problems and Concepts of Agrotechnology

Transfer within the Tropics. This symposium was preceded by

a workshop on Operational Implications of Agrotechnology

Transference Research, co-sponsored by the Benchmark Soils
 
Project and ICRISAT in October 1978 at Hyderabad, India.
 

The Project also accepts a small number of graduate stu­
dents for training in Hawaii. Seven graduate students are
 
currently working toward a degree under Project supervision.

They include three students from the Philippines, two from
 
Indonesia, and two from the United States. 
 The Indonesian
 
and Philippine students are selected by the cooperating na­
tional agency and will return to their respective countries
 
to implement Project principles and concepts. The cooperat­
ing 	agencies send their most promising personnel to study in
 
Hawaii, and the Project benefits greatly from student kncwl­
edge of problems and conditions in their home countries. The
 
United States students have strong leanings toward interna­
tional work. One student is responsible for testing new In­
ternational Fertilizer Development Center fertilizers on
 
Benchmark sites, and the other is responsible for identify­
ing transferable soil family attributes such as pest (insects,

weeds, diseases) management, energy relations (solar radia­
tion, temperature), water supply (rainfall and soll water­
storage capacity), soil fertility, trafficability, and erod­
ibility. The graduate students provide invaluable assistance
 
to the Project.
 

c. 	Publication and distribution of Proect accomplish­
ments.
 

Following the recommendations of the AID review team of
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1976, and according to the terms of the ¥:oject Statement of

1976, the publications program was initiated with the hiring

of a full-time Editor/Publications Specialist.
 

Dissemination of results of research thrcugh publica­
tions and visuals has stimulated and cataiyzed interest in
 
and utilization of Project concepts.
 

To 	date, external communications published include:
 

• 	Benchmark Soils News, Vol. 1-2, Nos. 1-4; Vol. 3,

Nos. 1-3
 

" 	Leaflets 1 and 2, Benchmark Soils: The Key to Agro­
technology Transfer (in English, French, and Spanish);

The Benchmark Soils Project: Basic Information (in

English and Spanish)
 

Technical Report 1, Laboratory Data and Descriptions

of Soils of the Benchmark Soils Project: 17 sites--

Vol. 1, Hawaii
 

Technical Report 2, Classification of the Soil Series
 
of Hawaii in Four Systems: A Guide to Correlating

Tropical Soils
 

Soil-Resource Data for Agricultural Development, Pro­
ceedings of the International Seminar on The Uses of
 
Soil Survey and Classification in Planning and Imple­
menting Agricultural Development, ICRISAT, India,

1976, a hardcover book
 

Progress Report 1, Research on Agrotechnology Trans­
fer in the Tropics Based on the Soil Family, a joint
 
report by the Hawaii and Puerto Rico projects
 

Progress Report 2, Development of the Transfer Model

and Soil Taxonomic Interpretations on a Network of
 
Three Soil Families, a joint report by the Hawaii and
 
Puerto Rico projects
 

Published for internal use only were the Annual Reports, fis­
cal years 1974-75, 1975-76, 1976-77, and 1977-78.
 

A Project logo was designed and is used consistently on
 
publications, forms, visuals, and displays to establish Pro­
ject identity. Displays for the bulletin boards were prepared

and are used to acquaint visitors to Project headquarters

with the BSP concepts.
 

In addition, presentations at workshops and conferences
 
were upgraded by assistance from the publications division in
 
graphics and visuals.
 



11 

Since the inception of a two-color, expanded newsletter,

the Project mailing list has increased from 900 to over 1400,

due to individual and organization requests for copies.
 

Copies of the hardcover book Soil-Resource Data for Ag­
ricultural Development have been mailed to over 1000 libra­
ries, institution and agencies, planners and agronomy and
 
soil specialists throughout the world, "I think it is the
 
first global review of agricultural and pedological data re­
lated to subtropical and tropical belts," said V. Kovda, In­
stitute of Agrochemistry and Soil Science, Moscow Region,

Russia, in correspondence received in Hawaii.
 

The BSP mailing list includes recipients in over 50
 
countries. The list is computerized for ease in retrieving

mailing labels and hard-copy lists of addresses, by country
 
and organization.
 

Examples of feedback from information dissemination in­
clude a request from Dr. Nyle Brady, editor of "Advances in
 
Agronomy" to submit an article on the Benchmark concept of
 
technology transfer for publication in this monograph series;
 
a request from Dr. W. Sombroek, Director of the International
 
Soils Museum in The Netherlands, to display Benchmark con­
cepts and principles in the Museum; and a request from the
 
International Soil Science '3ociety and the New Zealand Soil
 
Science Society to present a full-day Benchmark Soils pro­
gram in a five-day conference of the International Soil Sci­
ence Society scheduled for Palmerston North, New Zealand in
 
February 1981. The greatest number of requests for assistance
 
and information comesfrom developing countries. The Bench­
mark Project office is geared to respond quickly and posi­
tively to requests for information and assistance.
 

Activity 5. Assimilate Benchmark concepts and principles

into international and national agricultural development
 
programs.
 

The adoption of a national system for soil classifica­
tion requires decision making at high governmental levels.
 
The Benchmark Project is linked to decision making bodies
 
through National Advisory Committees created specifically to
 
ensure that Project efforts are compatible with national
 
goals. The Advisory Committee for Indonesia consists of mem­
bers from the Soil Research Institute, the Central Research
 
Institute for Agriculture, the Bureau of Planning from the
 
Ministry of Agriculture, the USAID mission, and the Benchmark
 
Soils Project.
 

In the Philippines, the Advisory Committee has members
 
from the Philippine Council for Agriculture and Resources
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Research, the National Economic Development Authority, the

Bureau of Soils, the Bureau of Plant Industry, the USAID
 
mission, and the Benchmark Soils Project.
 

In Indonesia and the Philippines, a considerable part

of land evaluation for agricultural planning is assigned to
 
the Food and Agricultural Organization (FAO). The Benchmark
 
Soils Project has maintained close relationships with the
 
FAO representatives in all participating countries to avoid

counterproductive activities and duplication of effort. 
In
 
Cameroon, where the national soil survey program is not as

well developed as in the Philippines or Indonesia, the FAQ

project leader and his staff have provided invaluable assis­
tance to the Benchmark Soils Project to negotiate a memoran­
dum of understanding with the Cameroon government. The FAO
 
will be an important Benchmark cooperator in Cameroon.
 

The Benchmark Soils Project has a continuing relation­
ship with the FAO headquarters in Rome. In a recent letter
 
to the Benchmark Soils Project, Dr. R. Dudal, Director of
 
FAO's Land and Water Development Division, requested that
 
FAO and BSP undertake a joint program to develop standard

procedures for evaluating and classifying land for agricul­
tural planning. The procedure basically involves matching

crop requirements to land characteristics. For example, in
 
the Benchmark Soils network, Irish potatoes do well in the

cool-wet environments (thixotropic, isothermic family of Hy­
dric Dystrandepts) and only marginally in the warm-wet en­
vironment (clayey, kaolinitic, isohyperthermic family of
 
Typic Paleudults). Irish potatoes require cool soil tempera­
tures for adequate tuber formation. In the hot and humid

tropics, good top growth is obtained but tuber yields are
 
low. Under Objective 2, BSP experiments in Indonesia ob­
tained high tuber yields on Hydric Dystrandepts with liberal
 
application of phosphorus.
 

C. Justification for Extension
 

Timely delivery of technology to enable the resource­
poor nations of the tropics and subtropics to feed themselves

inges on an unequivocal test of the Benchmark Soils Pro­

ject's hypothesis o4 agrotechnology transfer. It is virtu­
ally certain that methods other than the traditional trickle­
down technology diffusion will be needed to feed the two bil­
lion additional people who will inhabit the world in the next
 
25 years.
 

An unequivocal test of the transfer hypothesis can be
 
made by the end of the proposed extension. Before entering

into the second and final extension, the Project will have
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completed its network of experimental sites. It already has
 
an operational model to scientifically test the transfer
 
hypothesis. The principal Project activity during the exten­
sion will be to generate high-quality crop performance data
 
with which to test the transfer hypothesis.
 

A considerable portion of Project efforts will be shifted
 
to Africa in the Project extension. Since tropical Africa
 
must depend on transferred agrotechnology to avert food short­
ages as it keeps pace with rising population, the Benchmark
 
Soils Project will work to extend information already gained

,n the Typic Faleudults in Indonesia and the Philippines to
 
Cameroon. The Benchmark Soils Project premise is that the
 
farming systems technology developed in Sumatra is horizon­
tally transferrable to Cameroon; thus, the Project believes
 
that results from the Philippines and Indonesia will be du­
plicated in Cameroon. The Project also operates on the pre­
mise that what is technically transferable can be made locally
 
appropriate through adaptive research.
 

To ensure contin,.ed dissemination of Project principles

and concepts in Africa, the BSP will develop close linkages

with FAO and the International Institute of Tropical Agricul­
ture (IITA).
 

An important aim of the Benchmark Soils Project is to
 
eliminate trial-and-error research, which frequently leads
 
to rediscovery of farming methods successfully developed and
 
already in use elsewhere in the tropics. Another aim is to
 
provide a shortcut to self sufficiency in food production for
 
the resource-poor nations of the tropics, and its goal is to
 
achieve and maintain world order through prevention of food
 
shortages.
 

III. Project Design
 

The design and methodology to test the hypothesis were
 
developed by a group of statisticians and agronomists in a
 
workshop held in 1974. The workshop proceedings were compiled
 
in 1975.
 

In the design, distinctions are made between two types
 
of experimental sites (primary and secondary) and three kinds
 
of experiments (transfer, .rsriety, and management experiments).
 

Primary sites are locations where all three kinds of
 
experiments are conducted. They are fully instrumented to
 
collect air and soil temperatures, relative humidity, rain­
fall, solar radiation, wind run, and pan evaporation. Sec­
ondary sites are locations where only transfer experiments
 

http:contin,.ed
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are conducted. They are needed to increase the number of
 
experimental sites in order to have sufficient data for a
 
statistically valid estimate of the effect of uncontrolled
 
variables on crop yield. Uncontrolled variables that affect
 
crop performance are soil fertility differences causea by
 
past management and weather. Secondary sites are also in­
strumented for monitoring weather.
 

Transfer experiments are conducted to test the hypothesis
 
that agroproduction technology can be transferred between
 
agroenvironmentally similar sites as defined by the soil
 
family. These experiments are designed to examine rational
 
ways to transfer scientifically sound technology over widely
 
dispersed locations in the tropics. In the Project, this is
 
referred to as horizontal technology transfer.
 

In the transfer experiments, nitrogen and phosphorus
 
rates are the controlled treatment variables. These treat­
ments are imposed according to a 52 partial factorial modi­
fication by Escobar. In this design, crop varieties that
 
respond to treatment variables are crucial to the test of the
 
hypothesis.
 

When the transfer experiments were first designed, lime
 
and phosphorus rates were used as the treatment variables.
 
Project results consistently showed that application of lime
 
to acid Hydric Dystrandepts had no beneficial effect on the
 
test crop. This little-known, immensely practical, and highly
 
transferable result was unsuited to test the hypothesis. The
 
Project quickly learned that the model could not test the
 
transferability of a management practice which has zero ef­
fect on the outcome. At the recommendation of the Project
 
statistical consultant, the treatment variables were changed
 
from lime and phosphorus to nitrogen and phosphorus rates in
 
1976.
 

In order to minimize variability due to uneven water
 
stress, and to maximize the number of useful experimental
 
data, all transfer experiments are watered with trickle­
irrigation systems.
 

The experience with lime alerted the Project to the fact
 
that, while the model could elegantly test the transfer hypo­
thesis, it could not identify what was transferable other
 
than the treatment variables. In addition, the test crop,
 
which integrated key attributes of the soil family, was si­
lent about what affected its performance.
 

In order to exploit Project principles and concepts more
 
fully, the Project will set out in the extension to identify

and list the many transferable practices and attributes
 
linked to a soil family. For example, the Project has good
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reason to believe that the absence of downy mildew in the
 
thixotropic, isothermic family of Hydric Dystrandepts is di­
rectly linked to the soil's isothermic (cool, 22-150 C) en­
vironment. If the Project's interpretation of this finding
 
is correct, it is possible to extend this interpretation to
 
all soils with isothermic or cooler temperature regimes.
 
There is also reason to believe that such factors as the oc­
currence of tsetse fly follows soil family boundaries since
 
both the tsetse fly and soil boundaries are temperature de­
pendent. John Stuart Mill in his "System of Logic" said that
 
claisification should be designed to enhance discovery of
 
new relationships among the things being classified. The
 
Project will exploit this taxonomic principle in the Project
 
extension.
 

If the transfer experiments look at attributes and prac­
tices that are scientifically and technically correct, these
 
same attributes and practices may not be economically feas­
ible, environmentally sound, or socially acceptable to the
 
same degree in all locations. Thus, the variety and manage­
ment experiments are designed to tailor scientifically sound
 
agroproduction technology for local assimilation. In vari­
ety experiments, performances of local and introduced cul­
tivars are compared under three levels of inputs on as many
 
soil families as are being tested in the country. The vari­
ety experiments also serve to identify "best adapted" vari­
eties for local farmer use and for Project use. Local farm­
ers generally select varieties that give low but dependable
 
yields with minimum inputs, whereas the Project looks for
 
high-performance varieties that respond to fertilizer inputs
 
for use in the transfer experiments.
 

As in the past, host countries will be encouraged to
 
participate in the design of management experiments. The ex­
periments will be designed to maximize returns to the farmer.
 
Inexpensive, locally available materials will be substituted
 
and tested. Planting density, spacing, date of planting, and
 
fertilizer placement studies will be designed to tailor hori­
zontally transferred technology for local use.
 

IV. Work Plan
 

Activities described in the work plan are designed to
 
achieve Project objectives. For easy reference, the objec­
tives are restated below:
 

Objective 1. To determine scientifically the transfer­
ability of agroproduction technology among tropical and
 
subtropical countries.
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Objective 2. To assist tropical and subtropical coun­
tri in assessing the potential of upland areas for in­
tensive cropping and soil management.
 

Objective 3. To demonstrate the value of soil classi­
fication and land evaluation in formulating agricultural

development plans.
 

Each objective is associated with one or more activity

which, in turn, is described by what will be done, where,

and with which required resources.
 

Inputs for Project management and administration are
 
also included in the work plan.
 

A. 	Objective 1
 

Activities associated with objective 1 are:
 

a. 	Establish and complete the network of three
 
soil families. This activity will be completed

before initiation of the proposed extension.
 

b. 	Establish, install, complete, and analyze

transfer experiments. This will be the major

Project activity and will take priority over
 
all others.
 

Activity (a) above will be completed before the proposed

extension and will require no additional funding. Under ac­
tivity (b), two transfer experiments (one dry and one wet
 
season) will be conducted on a minimum of 16 sites on three
 
soil families during the first two years of the extension,

and 	one transfer experiment will be conducted on each site
 
during the third year. 
 The last half of the third year will
 
be used for final data analysis and report preparation. A
 
total of 85 transfer experiments will be conducted in the
 
Project extension. They are summarized in Table 1 by coun­
try, soil family, and year.
 

One Project leader stationed in each of the four coun­
tries is the major input required to conduct these experi­
ments. The Hawaii Project Leader also serves as the Project

Agronomist.
 

Other personnel include a Computer Programmer who is

responsible for organizing, storing, and retrieving experi­
mental data as they come in from the network, and a consul­
tant Statistician who is responsible for testing the transfer
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Table 1. Transfer experiments to be conducted in the Project extension
 

Country 	 Soil family 


Cameroon 	 Clayey, kaolinitic, isohyperthermic
 
Typic Paleudults
 
Site 1............................. 

Site 2............................. 


Subtotal 


Hawaii 	 Clayey, kaolinitic, isohyperthermic

(USA) 	 Tropeptic Eutrustox
 

Site 1 ............................. 

Site 2 .................... ......... 


Subtotal 


Thixotropic, isothermic
 
Hydric Dystrandepts
 
Site l............................. 

Site 2............................. 

Site 3............................. 


Subtotal 


Indonesia Thixotropic, isothermic
 
Hydric Dystrandepts
 
Site 1............................. 

Site ?............................. 

Subtotal 


Clayey, kaolinitic, isohyperthermic
 
Typic Paleudults
 
Site 1............................. 

Site 2........................... 

Site 3............................. 

Subtotal 


Philippines 	 Thixotropic, isothermic
 
Hydric Dystrandepts
 
Site 1............................. 

Site 2............................. 

Site 3............................. 


Subtotal 


Clayey, kaolinitic, isohyperthermic
 
Typic Paleudults
 
Site 1............................. 

Site 2............................. 


Subtotal 


Total number 	of transfer experiments 


Year 1 


2 

2 


2 

2 


2 

2 

2 


2 

2 


2 

2 

2 


2 

2 

2 


2 

2 


Year 2 Year 	3
 

2 1
 
2 1
 

10
 

2 1
 
2 1
 

10
 

2 1
 
2 1
 
2 1
 

15
 

2 1
 
2 1
 

10
 

2 1
 
2 1
 
2 1
 

15
 

2 1
 
2 1
 
2 1
 

15
 

2 1
 
2 1
 

10
 

85
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hypothesis. Consultants will be hired for assistance in data

analysis and interpretation as the need arises.
 

In the Philippines and Indonesia, research aides and farm

laborers are provided by the host countries. In Hawaii, the
Pro ect Agronomist is assisted by seven Agricultural Research

Tecnicians to operate two primary and three secondary experi­
mental sites. The Hawaii Technicians are paid from Project

funds.
 

Direct support services for achievement of Objective 1
is provided by the Benchmark Headquarters in Hawaii. These
require the services of a Soil Chemist and a Laboratory As­
sistant to measure pre- and postpiant soil fertility tests
for all 85 transfer experiments. These measurements are used
to determine the treatment level for the transfer experiments
and are included as site variables in the test of the trans­
fer hypothesis.
 

Other inputs include farm machinery and weather station
maintenance and routine operational costs. 
 In the Philip­
pines, Indonesia, and Hawaii, where experimental sites are
located on more than one Island, travel cost will be higher

than in Cameroon. 
Travel costs are also required for the an­
nual coordination meetings among Project leaders.
 

Following the recommendations of the panel that reviewed
the Project in 1979, all test crops in the transfer experi­ments will be analyzed for tissue nitrogen, phosphorus, potas­sium, calcium, magnesium sulfur, and trace elements. The
Project will pay only 25 
 of the cost of each analysis; the
remainder of the cost will be borne by the University of Ha­waii. Each transfer experiment has 16 plots, of which 13 are
design treatments, replicated three times for a total of 48
samples. 
 Each sample, in turn, is analyzed for 12 elements.
 

B. Objective 2
 

Under this objective 
 the Project will install, complete,
and analyze crop (variety3 and soil management experiments.

These experiments will be conducted on seven primary sites in
four countries twice (dry and wet seasons) in years 1 and 2
and once in year 3. 
All tests will be conducted in both the
dry and wet seasons. 
 Two types of management experiments se­lected by the host country in consultation with the Project

staff will be permitted in the extension. A maximum of 35
variety and 70 management (for a total of 105) experiments
will be completed during the extended period. (Table 2)
 

No additional staff is required to achieve Objective 2.
Project and host-country personnel identified under Objective

1 are responsible for conducting variety and management
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Table 2. Variety and management experiments to be conducted in the Project extension
 

Country 	 Soil family 


Cameroon 	 Clayey, kaolinitic, isohyperthermic
 
Typic Paleudults
 
Variety ............................ 

Management ......................... 


Subtotal 


Hawaii Clayey, kaolinitic, isohyperthermic
 
(USA) Tropeptic Eutrustox
 

Variety ............................ 

Management ......................... 


Subtotal 


Thixotropic, isothermic
 
Hydric Dystrandepts
 
Variety ............................ 

Management ......................... 


Subtotal 


Indonesia 	 Clayey, kaolinitic, isohyperthermic
 
Typic Paleudults
 
Variety ............................ 

Management ......................... 


Subtotal 


Thixotropic, isothermic
 
Hydric Dystrandepts
 
Variety ............................ 

Management ......................... 


Subtotal 


Philippines Clayey, kaolinitic, isohyperthermic
 
Typic Paleudults
 
Variety ............................ 

Management ......................... 


Subtotal 


Thixotropic, isothermic
 
Hydric Dystrandepts
 
Variety ........... *................. 

Management ......................... 


Subtotal 


Total number of variety and management experiments 


Year 1 


2 

4 


2 

4 


2 

4 


2 

4 


2 

4 


2 

4 


2 

4 


Year 2 Year 3
 

2 1 
4 2 

15 

2 1 
4 2 

15 

2 1 
4 2 

15 

2 1 
4 2 

15 

2 1 
4 2 

15. 

2 1 
4 2 

15 

2 1 
4 2 

15 

105 



20 

experiments. Seeds, chemical.s for pest control, irrigation
 
tubing, and fertilizers will be the main additional inputs.
 

C. 	Objective 3
 

Two activities identified under Objective 3 are to (1)

disseminate principles, concepts, and results and (2) assim­
ilate concepts and principles into international and national
 
agricultural programs. For brevity, these have been combined
 
under a single activity--disseminate and utilize Project

principles, concepts, and results.
 

To achieve Objective 3, the Project will (a) complete

development of a model soil and crop performance data bank,
 
(b) conduct training workshops and seminars and train gradu­
ate students, and (c) publish and disseminate Project prin­
ciples, concepts, and results.
 

a. 	Complete development of a model soil and crop per-

Yormance data bank.
 

When the Project comes to a close, the data bank will
 
contain data from over 300 transfer, variety, and management

experiments from some 17 sites on three soil families in six
 
countries (Brazil and Puerto Rico data included). The Project

will have one of the most valuable sets of soil and crop per­
formance data ever collected and assembled. The assembled
 
information will continue to serve developing-country needs
 
for years to come. The Project receives many requests from
 
developing countries for assistance in developing data banks.
 
Many of these countries have the hardware but lack the soft­
ware to assemble, organize, and store data for easy retrieval
 
and utilization. If agrotechnology transfer is to become a
 
reality, each country must have the capability to receive and
 
deliver information quickly and in a manner compatible with
 
the donor and recipient. This activity is designed to develop
 
a computer-compatible network of data banks for agrotechnology
 
transfer which will continue to operate after the end of the
 
Project. The Hawaii soil and crop performance bank will
 
serve as a model bank. A Data Management Specialist will be
 
hired on a consulting basis to assist in the refinement and
 
operation of the data bank.
 

b. 	Conduct training workshops and seminars and train
 
graduate students.
 

The Project will conduct a 3-week training workshop on
 
Soil Taxonomy and Agrotechnology Transfer in Cameroon. As
 
was the case in the Philippincs, the Project will obtain the
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services of an outstanding teacher of Soil Taxonomy to con­duct the portion of the workshop dealing with Soil Taxonomy.

It will use its own senior staff to teach the portion on
 
Agrotechnology Transfer.
 

A Training Coordinator will work with the host country

to organize and plan the workshops. He will also be respon­
sible for the preparation of training packages.
 

Two students from each of the three participating coun­
tries will do graduate work toward the masters or doctoral
degrees. Two United States graduate students will also join

the Project. All graduate students will conduct research to
achieve Project objectives. With the exception of American

students, all graduate students are selected by the host
countries to foster principles and concepts in theiir respec­
tive national programs.
 

An equal number of students from nonparticipating coun­tries will work on research related to Project principles and
concepts, but they will be entirely supported by non-Project

funds.
 

In February 1981, selected Project personnel and collab­orators from participating countries will present Benchmark

principles, concepts, and results to an international audi­ence before a joint meeting of the Soil Fertility and Soil

Classification Division of the International Soil Science
 
Society in New Zealand. Travel funds, per diem, and cost of
 
preparing articles and visual aids will be required.
 

c. 
Publish and disseminate Project principles, concepts,

and results.
 

The internal and external communications program of the
BSP includes publications, posters and displays, slide shows,

and packages of all of them. 
Use of these media will facili­
tate the exchange of Project information.
 

The basic areas of dissemination include the newsletter,

annual and progress reports, technical reports of research,
and utilization materials, including the instructional/train­
ing packages, programs, and proceedings.
 

The major purposes of the communications program are 
to
(1) report the results of research, and (2) catalyze utiliza­tion activities. Effective internal communications is also a

useful management tool.
 

Internal communication.
 

Continuing the communications link among the worldwide
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corps of Project personnel is 
even more necessary as the
number of people employed by the Project increases. Employ­ees must be kept informed about progress in the widely sepa­rated experimental sites. 
 Language differences must be con­sidered. No other international project has such an enor­mously widespread network of sites and people working toward
the same goal. 
This diverse set of communication problems
demands special attention in the next contract period, because
it is a foreshadow of worldwide communication needs upon the
conclusion of the Project and the beginning of the transfer
of agrotechnology. The Benchmark Soils News will continue to
fulfill the need for internal, personnel communication. 
It
combines contributions from Project personnel in Brazil,
Cameroon, Hawaii, Indonesia, the Philippines, and Puerto Rico.
In addition, it has articles that are of interest to scien­tists in the growing network of communicating and cooperating
research institutions. 
Wide dissemination of the News is 
a
major goal of the Project: the current 1500 copies will
probably increase to 2500 in the next three years. 
 The News
is distributed to Project personnel, University administra­tion, funding agency representatives, in-country cooperating
government agencies and institutions, local AID missions,
and other interested parties as 
a public relations piece.
 

The regular, obligatory, Annual Report to the funding
agency will also be distributed to selected scientists and
planners; 250 copies will be printed and distributed each
 
year.
 

Posters and displays will be prepared and sent to Project
sites from time to time to answer specific needs, e.g. instruc­tions for operating equipment, detailing climatic monitoring

procedures, and so on.
 

Extern& -nmmunication.
 

The Progress Report of the Project will continue to be
published annually as 
a compilation of the BSP's achievements
for widespread distribution to agencies, institutions, and
libraries as well as well-informed, interested individuals.
Progress Report 3 will detail the final joint activities of
the Universities of Hawaii and Puerto Rico as 
the Puerto Rico
Project is phased out; thereafter, the Report will present
the results of the Hawaii Project only. 
Substantial edito­rial and graphics attention is expected to be placed on this
publication, since maximum reader impact is desired. 
This
publication will continue to be the prime medium for illus­trating and describing significant Project achievements.
 

Leaflets will continue to be prepared, as the need
Currently in press is Leaflet 3, information on the possi­bilities and potential of the Benchmark Data Bank. 
Other
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leaflets may include an c'erview of Soil Taxonomy as a tool
for agricultural land-u 
 planning; vertical vs. horizontal

transfer; and global networking as a means of planning the
transfer of agrotechnology in the tropics. 
 These leaflets
are designed for a quick overview by planners, scientists,

and other interested people. All leaflets will be printed
in both English and Spanish; some will be printed in French.
They are designed to stimulate interest in Project activities
and make connections with other organizations and agencies.
 

Highly specific technical reports on results of research
will increase in number, especially now that data has been
collecting for several years and is ready to be released.

These reports will either be submitted to professional jour­nals or will be prepared and printed by the Project in the

Technical Report series, which is usually refereed through
the Hawaii Agricultural Experiment Station review procedures.
An article for "Advances in Agronomy" entitled Agrotechnology

Transfer in the Tropics Based on Soil Taxonomy will be pub­lished and distributed during the extension period. 
An arti­cle on monitoring climatic data in the Benchmark Soils Pro­ject will also be written and published. Technical Reports
on the statistical test of the transfer hypothesis and the
method of determining phosphorus level of soils are currently

in press.
 

Audio-visual slide sets will increase in number.
basic overview of the Project is 
The
 

now in preparation and copies
of the set will be distributed to Project Leaders and selected
 groups which request them. 
Other slide sets will be prepared
as part of the training/instructional packages. 
Visuals on
soil parameters, profiles, and classification have been ini­tiated in the preceding contract year by testing at the Work­shop on the Fundamentals of Soil Taxonomy. Slides on weed,
disease, and insect control; instrumentation for monitoring

climatic data; and guidelines for establishment of a drip ir­
rigation system will no doubt be prepared.
 

Other instructional materials will need to be prepared
as the training program develops: these include workbooks;

handouts, such as 
fact sheets on specific topics; and charts
 
and graphs.
 

Poster displays and exhibits are expected to be prepared
for display at international conferences and symposia.
 

A major Project aim under Objective 3 is to generate

sufficient international momentum so 
that when the Project
closes at the end of this proposed extension, agrotechnology

transference will continue to grow and become an intp-,ral
part of the total world effort to avert food shortages.
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D. Project Management and Administration
 

The Principal Investigator will have overall responsi­bility for the proper conduct of the Project. He will be
assisted by a Pz .fessor and Associate Professor of soil sci­ence in Project design and implementation. The Chairperson
of the Department of Agronomy and Soil Science, the Associ­ate Director for Research, and the Dean of the College of
Tropical Agriculture and Human Resources and their staffs
will provide administrative services to facilitate Project
activities. 
None of the above will receive any part of their
salary from the Project. The Project will have access to the
full research capability of the University and will seek as­sistance from relevant discipline through scholarly exchange
of ideas without fee.
 

The day-to-day Project operation will be assigned to a
Project Manager. 
He will be asisted by a Project Accountant
and a Project Secretary. Part-time student help will be used
to accommodate periods with heavy workloads.
 

The Project Manager, Accountant, and Secretary will be
salaried members of the Project.
 

Adequate office, storage, and laboratory space is and
will continue to be provided by the University of Hawaii.
The Project is located in Krauss Hall on the University of
Hawaii campus where the Project Manager, Editor, Training
Officer, Computer Specialist, Agronomist, Accountant, Secre­tary, Chemist, and Laboratory Assistant are housed. 
A com­puter terminal links the Project to the main University com­puter, and a telecopier located in the Project office provides
ready documentary communication with the continental United

States.
 

V. 
Project Product Utilization
 

Long after the close of the Project, six Project products
will continue to serve Project purposes and goals. 
 The cre­ation of these products are linked to the successful attain­ment of all Project objectives. The connection between Pro­ject products and Project objectives, and the impact of pro­duct utilization, is tabulated in Table 3.
 

The Benchmark Soils Project is 
not only designed to
achieve immediate Project objectives, but also is structured
to ensure long-term utilization of Project products to attain
higher purposes and goals.
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Table 3. Project product utilization
 

Project Impact 
products If utilized If not utilized 

Objective 1 

Transfer model for 1. Timely delivery of agrotech- 1. LDCs require continued 
horizontal nology to food-deficient regions assistance 
agrotechnology 
transfer 

Transferable farming 1. Food shortage reduced 1. World unrest due to food 
systems shortages increased 

2. Economy of action achieved 2. Duplication of effort and 
in agricultural planning and rediscovery of informa­
development tion already known 

Objective 2 

Transfer model for 1. Appropriate technology de- 1. Technology unacceptable 
vertical agrotech- veloped for each country to recipient 
nology transfer 2. Yields in fields of small, 2. Worsening income distri­

resource-poor farmer increased bution accelerated 

Training packages on 1. Educational self-reliance 1. Continued reliance on 
technology transfer enhanced inappropriate, imported 

2. Goal-oriented education textbooks 
instituted into agricultural 2. University graduates and 
programs research staff unable to 

relate research to nationaJ 
goals 

Objective 3 

Model crop and soil 1. Uniform procedure used for 1. Continued reliance on 
performance data bank land evaluation based on accurate site-specific trial-and­

performance data for land-use error research 
planning and agricultural devel­
opment 

Internationalization 1. Common language available for 1. Inappropriate agrotech­
of Soil Taxonomy making land-resource inventories nology packages delivered 

and for transferring agrotech- to resource-poor countries 
nology for donor and recipient 2. World unable to cope with 
countries worsening food situation. 

2. Capacity of International Agricul­
tural Research Centers to deliver 
appropriate technology increased. 
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VI. Relation to the Puerto Rico Benchmark Soils Project
 

The Puerto Rico and Hawaii Projects are linked through
 
a common soil, the clayey, kaolinitic, isohyperthermic family

of Tropeptic Eutrustox. Experimental sites for this soil
 
family are located in Brazil, Puerto Rico, and Hawaii. The
 
Puerto Rico Project is responsible for conducting experiments
 
on the Puerto Rico and Brazil sites. A memorandum of agree­
ment between the Universities of Puerto Rico and Hawaii was
 
signed to ensure close linkage between the Projects.
 

Since the test of the transfer hypothesis for this soil
 
family depends on data collected by both Projects, all data
 
are stored in the Hawaii data bank. The model for the sta­
tistical test of the transfer hypothesis was developed jointly

by consultants from the Universities of Kentucky and North
 
Carolina State and Cornell, employed respectively by the
 
Puerto Rico and Hawaii Projects. To ensure that data for
 
the test of the hypothesis are collected in a standard way,

botn Projects use common guidelines for the conduct of frans­
fer experiments.
 

The Projects hold annual coordination meetings, the
 
first of which was held in 1976 at Mayaguez. The second was
 
held in 1977 in Manila, the Philippines. These meetings al­
lowed joint discussions on the conduct of transfer experi­
ments and permitted unilateral decisions to be made based on
 
the consensus of the principals involved. For reasons of
 
economy, further meetings were made on a personal rather than
 
a group level and were set at mutually agreeable times and
 
places. In 1978 and i.n 1979, both the Principal Investigator

and the Agronomist of the Puerto Rico Project met in Hawaii
 
with Hawaii-based personnel.
 

All Project publications, with the exception of the an­
nual reports are joint efforts, but the editing, publication,

and distribution utilize personnel and resources of one
 
office.
 

Language capabilities and ethnic make-up give each insti­
tution special advantages in their respective host countries.
 
Excellent working relations and communication enable both
 
Projects to work toward common Project goals and objectives

with a minimum of duplicated effort.
 

VII. Relation to Other Projects
 

The Project has established formal linkages with the
 
Philippine Council for Agriculture and Resources Research
 
(PCARR), the Soil Research Institute (SRI) in Bogor,
 



Indonesia, and the National Office of Scientific and Techni­
cal Research (ONAREST), in Buea, Cameroon. Through these
 
linkages the Project will advise PCARR as it assists and fi­
nances the development of the national Benchmark Soils net­
work by the Bureau of Soils throughout the country. It has
 
also developed linkages of mutual interest with the AID Mis­
sion in the Philippines in relation to the Mission's work on
 
agricultural research and assisted the Mission directly on
 
its work on soil material suitability for use in fish pond

banks.
 

The AID Mission in Indonesia has found the Benchmark
 
Soils Project of interest and provides valuable cooperation

and support. The Project in Indonesia was initially operated

under the US/GOI "Assistance to Agriculture" Agieement Pro­
ject No. 497-11-110-189 until 1978 and is currently managed

under the US/GO "Agricultural Development Planning and Ad­
ministrative Project." Project personnel have met personally

with the U.S. Ambassador to Indonesia on three occasions in
 
1978 and 1979 to provide him with a progress report of the
 
Project.
 

In each participating country, the Project, in coopera­
tion with our counterparts, has established Advisory Commit­
tees to help relate the Project goals to national development

objectives and to local farmer needs, where possible, and to
 
facilitate utilization of Project results. The committees
 
comprise representatives of cooperating agencies, the AID
 
Mission, the University of Hawaii, and other members as de­
cided by the Committee.
 

The Project has a common objective and works closely with

U.S. Consortium on Soils of the Tropics (CST). One of the
 
Investigators of the Project is the University of Hawaii rep­
resentative on the CST Executive Committee. 
The Project and
 
the Consortium work together in soil family classification
 
and in demonstrating the use of soils data in development

planning.
 

Linkage was established in 1976 with another UH/AID ?ro­
ject on Nitrogen Fixation by Tropical Legumes--Legume Rhizo­
bium Symbiosis Research (NifTAL) (ta-c-1207). Field experi­
ments were conducted by NifTAL on one of the Benchmark Soils
 
Project's primary sites in Hawaii. The Project's Principal

Investigator participated in a workshop organized by NifTAL
 
to internationalize their work through a network of tropical

research stations. It was agreed that a logical step would
 
be for NifTAL to consider using the existing Benchmark Soils
 
Project network.
 

The Project is assisting AID in the development of a
 
tropical soils research network by providing a technical
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basis through the classification of soils of agricultural re­
search stations actively encouraging governments to partici­
pate. This work will be described under research Objective 3.
 

The International Crops Research Institute for the Semi-

Arid Tropics (ICRISAT) cooperated with the Project in the
 
Hyderabad seminar on Uses of Soil Survey and Classification
 
in Planning and Impler.enting Agricultural Development in the
 
Tropics" in January 1976, and adopted the Benchmark Soils
 
Project concept into its program of work for 1977. Another
 
workshop on the "Operational Implications of the Benchmark
 
Soils Project" was hosted by ICRISAT in October 1978 and was
 
attended by the Directors of both ICRISAT and IRRI, represen­
tatives from SCS and FAO, and Project country cooperators.
 
Much of ICRISAT's work on soil and water management tends to
 
be site specific, and the Benchmark Soils Project concept
 
will help greatly in developing a systematic outreach pro­
gram. The Principal Investigator of the Benchmark Soils Pro­
ject during its first three years is currently Director of
 
ICRISAT. He has catalyzed the creation of awareness of the
 
objectives of the Project within the international body
 
through conferences and seminars which he has ably planned.
 
The latest was the conference held in IRRI in June 1979 on
 
"Towards an Internationally Coordinated Program for Research
 
on 'Priorities for Alleviating Soil-Related Constraints to
 
Food Production in the Tropics'." His keynote address en­
titled "Soil Factors Constraining Food Production in the
 
Tro;'Lcs" focused on the Benchmark Soils Project concepts for
 
identifying the solution to problem tropical soils.
 

The International Institute of Tropical Agriculture
 
(IITA) accepted a subcontract from the Project in 1977 to
 
carry out soil exploration work in Cameroon to find suitable
 
Benchmark sites. Another proposed subcontract with IITA to
 
manage Project sites was changed to accommodate recommenda­
tions by Cameroon government agencies. The Project, however,
 
has maintained and will continue to maintain a cooperative
 
association with IITA through its agronomists and soil spe­
cialists.
 

INTSOY (International Soybean Program) and CIMMYT (In­
ternational Maize and Wheat Improvement Center) have provided
 
the Project with information on planting materials for its
 
variety experiments. In return, the Project is providing
 
performance information on those varieties grown on Project
 
sites.
 

A linkage established with the East-West Center Resource
 
Systems in 1976 on a project designed to study the efficient
 
use of fertilizers in Asia and the Pacific has continued
 
through the current extension phase. The fertilizer project,
 
INPUTS (Increasing Productivity Under Tight Supplies), includea
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four types of experiments that are being conducted simulta­neously in all countries. In order to establish a basis for

comparison of results, the Benchmark Soils Project i 
help­
ing INPUTS identify the various soils on which the experiments
 
are conducted.
 

Programmed linkages with the Soil Conservation Service
 
(SCS) of the U.S. Department of Agriculture have been strength­ened through cooperative liaison in refining the classifica­
tion of tropical soils. 
 The Project has received excellent
 
support from the SCS, both at the local level in Honolulu and
from the Federal soil survey staff in Washington, in the con­
duct of soil surveys and in training workshops on Soil Taxo­
nomy. Soil characterization analyses on soils of the Bench­
mark network are being planned by the SCS soils laboratory

in Lincoln, Nebraska. The primary purpose of this joint ef­ford is one of quality control. It also allows the SCS lab­oratory to gain "more experience studying tropical soils."
 

An additional activity of mutual interest to the Project
and SCS is the recently established Office of International
 
Soil Classification and Correlation to be housed in SCS. 
 The

Benchmark Soils Project will work closely with the office so
 
that Benchmark products will continue to be used after the
 
Project comes to an end.
 

Linkages with the Food and Agriculture Organization

(FAO) were also strengthened by the excellent cooperation

and support provided by the FAO Soil Resources Project in

Ekona, Cameroon in soil survey, site selection, and negotia­
tion of the memorandum of understanding between Hawaii and
ONAREST. 
The Project received similar soil-survey assistance
 
in both the Philippines and Indonesia in the initial and ex­
tension phases. Future cooperation with the FAO in Rome in
 
soil interpretation and land evaluation and with the Bench­mark data bank is planned in 1980 and in the second extension
 
period.
 

The International Fertilizer Development Center (IFDC)

and the Benchmark Soils Project have a memorandum of agree­
ment to test IFDC's newest phosphate rock formulations in the
 
Benchmark Project soil networks.
 

Through these relations, the Benchmark Soils Project is
able to develop appropriate technology packages containing

seed (from INTSOY, CIMMYT and Pioneer Seed Co.) inoculum

(from NifTAL and Nitragin Co.), and fertilizer (from IFDC).

Other projects that work with the Benchmark Soils Project

benefit by discovering new features about their project pro­
ducts. The Benchmark Project principles and concepts enable
 
other development projects to test products and commodities
 
in an efficient, objective, and rational way.
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VIII. Project Review and Evaluation
 

Project activities in Hawaii, Indonesia, and the Philip­
pines were reviewed by an on-site review panel at the request

of DSB/AGR during the period March 8-23, 1979. The three-man
 
panel consisted of Dr. Klaus W. Flach, Assistant Administra­
tor for Soil Survey of the Soil Conservation Service, U.S.
 
Department of Agriculture (Team Leader); Dr. John H. Ehren­
reich, Dean, College of Forestry, Wildlife and Range Sci­
ences University of Idaho; and Dr. Paul M. Giordano, Re­
searcA Soil Chemist, Tennessee Valley Authority, Muscle
 
Shoals, Alabana.
 

In their report (Appendix D), the Panel commended the
 
Project for its leadership and management of personnel and
 
its judicious use of financial resources to accomplish Pro­
ject objectives; for an active training component, as recom­
mended by a similar panel in 1976; for the quality and quan­
tity of informational materials; for the competence and in­
novative abilities of consulting statisticians in developing
 
a transfer model; and for the close working relationship

established between the Hawaii group and host-country personnel.
 

The panel recommended the Project be extended another
 
three years to 1983, to fully exploit the benefits from in­
vestments to date.
 

This was the second on-site review. The first review
 
was conducted in 1976 by a three-man panel that visited Pro­
ject sites in Hawaii and the Philippines. The review panel

recommended an extension of the original contract to 1980
 
with an expanded scope of work to include a third soil fami­
ly, additional sites, a major training component, and an in­
formation bank to catalyze utilization activities.
 

IX. Environmental Impact
 

Initial Environmental Examination. The activities of
 
this project.fall into the area described in environmental
 
procedure regulations, Para 216.2 (c) "Analyses. Studies,

Academic or Investigative Research. Workshops and Meetings."

These classes of activities will not normally require the
 
filing of an Environmental Impact Statement or the prepara­
tion of an Environmental Assessment. It is possible that an
 
output of this project will be a set of procedures, guide­
lines or research results which when used would require such
 
assessment. However, the Project itself only proposes re­
search and directly supportive activities. Under these
 
guidelines, this activity clearly qualifies for a negative
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determination at the time when a threshold decision is
 
determined.
 

X. Role of Women
 

Traditionally women in developing countries have played
a major role in agriculture. They are expected to continue
to play an important role in country efforts associated with
this project's inputs. However, this project by itself will
have no effect on that role.
 

XI. Budget
 

1. The Life-of-the-Contract budget and the budget summary
are in Appendix E. 

FY 1981 FY 1982 1983FY TOTAL 

Salaries and

Wages $ $453,050 466,200 
 $ 468,950 $1,388,200
 

Fringe

Benefits 117,100 126,200 
 130,290 373,590
 

Consultants 25,000 
 25,000 25,000 75,000
 
Equipment,
 

Supplies
Services and
 200,800 191,500 
 156,300 548,600
 

Vehicles 
 0 0 
 0 0
 
Freight


Costs 33,000 31,000 11,000 75,000
 
Travel and
 
Subsistence 110,000 
 86,460 
 82,210 278,670
 

Publications 
 37,300 52,000 
 44,500 133,800
 

Indirect
 
Costs 121,350 124,000 133,300 
 368,650
 

TOTAL 1,097,600 1,102,360 
 1,041,550 3,241,510
 

2. AID Evaluation Budget
 

4,200 26,000 
 4,800 33,000
 
GRAND TOTAL ITI12F,36U,
T,0'3 $"T7,276T
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XII. Appendices
 

Appendix A. Logical Framework
 



AID 1o1526-(1-71n PROJECT DESIGN SUMMARY 	 Life of Prokiet 

LOGICAL FRAMEWORK 	 From FY ____ FY 
Tolo U.S. Fundw_ 

PtojetThIs & Numbr Crop Production and Land Capabilities of 	a Network of Tropical Soil Families, ta-C-l108 Oi.. eard: 

NAARRATIVE SUMMARY OBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATION IMPORTANT AStUM11PTIONS 
ob .Ie toto-wum or Simmr Coal: The broader M sures of Goal Achiewnvent: Anumeptlons for achiev " Poll teretr

WAd,. t isc o mtributes:
 
To increase iorld food production by Transfer model adopted and utilized National surveys 1. Soil Taxonomy adoptAd
 
accelerating agricultural plasming and by host government.

development in LDC's through agrotech- 2. Agrotechnology hypothesis

nology transfor. National benchmark soils network AID Mission
 

established. 
 3. Wide acceptance of transfer

PURPOSE: Extension and communication of pro- model 
To enable resource-poor countries of 
 ject information to local farmers.
 
the tropics to achieve self sufficiency
 
in food production.
 

ft Purpo..ect Conditions that wil InI,te purpose heabeen 	 Am>mptiom for h e 

schleved: End of projectstwm 1. Similar soil familes occur in1. Test transfer hypothesis 	 1-2. Annual reports, Progress reports iila sil fa ocu in 
1. Network of 3 soil families esta- Newsletter, and On-site reviews. kmwrica. Priniciples of Soil 

2. Assess potential of upland areas blished in 4 countries. 	 ra . vali. >
 
for intensive cropping and soil Hypothesis tested. axonomy valid. 
managment 3. Data bank of stored soil and crop

2. Variety and management expeAi- performance and weather parameters. . Key soil mnagmnt problem 
3. Demnstrate value of soil meants installed. 	 Trained scientists. identified.
 

classification and land evaluation in
 
planning. 3. Soil and crop performance
bank developed. data 	 3. Soil interpretation/land eva­luation system ailble. Trainibiven hi i't &y 1ID MissioM
 

Outputs: 	 ,,,,ude of Outputs: Aesumptione for adlea. aaimna 
1. Data to test transfer hypothesis. 1. Data from 4 countries, 3 soil 1-5. Annual Reports 1. No unusual weather conditions 
2. Model for Agrotechnology transfer. families, 18 sites. 
 Visit to Experimental sites 2. Adequate statistical model
 
3. Soil and crop performance data 2. 	 for use worldfor Transfer model Technical 	papers for testing transfer hypothesis.
soil interpretation. 
 wide. 	 Newsletter Farmer cooperation and willingness
4. Practical systems of soil inter- 3. Three levels of management on Utilization materials to provide input data
 
pretation and Land classification. 2-3 soil families in 4 countries. 
 3. Adequate soil, production, & 
5. Trained personnel for conducting Data bank for world wide use. 
 weather data.
 
mational program in planning and 4. 80-100 trained scientists. 	 4. Adequate number of participants.
development through technology trans­
fer. 

IIu- University of Hawaii Implementation Tarpt (Type ard Ouantity) 	 AUIYIiosM for provding Winpt 
1. Professional staff in Agrotechno- 1. 108 work months 1-5. Annual reports on-site visit, 1-2. Qua"fied professional, tech­
logy. 2. 990 work months, newsletter. nical & administrative working on
2. Technical and administrative staff, 3. Adequate for project 
 continuing basis.

3. Field, laboratory, computer, 4. 336 work months. 6-7. AID and contractor records. 
library, administrative, accounting 5. Rentals and purchasing. University of Hawaii Accounting Office. 
 3. V. Hawaii facilities access­
facilities. 	 6. $3,241,510 in 3 years. 
 ible to project personnel.


Philippines, Indonesia, Cameroon 7. Adequate. 4-5. Host countries willing to co­
4. Professional, technical counter-
 operate.
 
part. *Seminar, workshops on soil classi­
5. 	Land, Lab, office, facilities. fication and agrotechnology trans- 6-7. AID funding & project mnage


S -A far conducted. ,mntprovided.
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Appendix B. Milestone Events
 



Appendix B. Milestone Events
 

Objective 1: To determine scientifically the transferability of agroproduction technology aon& tropical and s btropical coetcls. 

1974 
 1975 1976 1977 1978 1979 1980 1981 1982 1983 

Smile Network
 

ydric Dystrandepts
 

Tropeptic Kutrustox
 

TypLc ,aleudult, S
 

® Soil survey initiated 

@ Sites identified and available 

Test Iypotbaese 

lydri- Dytrandept.
 

TropeptIc Lat®ustex
 

Typic Paleudults /1
 

O Site staffed, established and planted 

( First test of transferability - first approximation 

G Second test of transferability - second approximation 

O Third teec of transferability - third approximation 

OD Test completed
 

LA 



Objective 21 To auslet tropicaL. Lsubtropical countries In assessing tb pecentT&1 of upland area" for.iateo"ive croppingrmd sou 

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 

Rydric Dyst randepts (D ~ - ~ )..- - - ... ®(~ ~ 
TropeptIc Zitrusax 

TypIc Palauduits 
12 C 

(j Experiments designed and planted 

S Recommendations formulaced ­ first 

GRecommendacsons formulated - second 

( Recomnendations formulated - third 

Q Test completed 



ObJective 3. To demonstrate the value 

Data a 


( 


( 


Graduate Tra"Is 

of soil and land classification in formulating agricultural development plane in selective are". 

1974 1975 1976 1977 1978 1979 1980 1981 1982 185 

_--_---_ _ _ _ 

Data bank conceptualized
 

Soil data bank concept presented at ICRISAT
 

BSP soils data :ittered into bank
 

Framework for improved data bank system devaloped
 

8SP soil, crop, and climate data file developed 

Model for interpretation data bank completed 

ixnterpretation data bank operational 

1974 1975 1976 1977 
 1978 1979 1980 1981 1982 183
 

.Sa-

Phil. 

U.S. 

Indo.

Craduate student accepted
Grad-ate sties_ ompletid 



Objective 3. (coati ued) 

1974 1975 1976 1977 1978 1979 1980 lost 1982 19) " 

Publicatios 
T' T®®- C 

® Benchmark Soils Project News- initiated 

G Annual Reports 

(D Progress Report series - initiated 

0 Technical Report series ­ initiated 

G Leaflets on project information ­ initiated 

0 landbook ­ initiated 

(Q Others: Books., reports. audiovisuals­

( Training Materials 

( inal report 

CD 



39 

Objective 3. (continued)
 

WORKSHOPS/SEMINARS
 

Initial Phase: May 31, 1974 to May 30, 1977
 

1. Jan 1976: 	 Seminar on "The Uses of Soil Survey and Clas­
sification in Planning and Implementing Agri­
cultural Development" held at ICRISAT in
 
Hyderabad, India.
 

2. 	Aug 1976: First coordination meeting between UH and UPR
 
Benchmark Soils Project held in Mayaguez,

Puerto Rico.
 

3. 	May 1977: Workshop on "Soil Resources Inventory and Agro­
technology Transfer" conducted with Cornell in
 
Los Banos and Naga City, Philippines.
 

First Extension Phase: May 31. 1977 to May 30, 1980
 

1. 	Aug 1977: Second coordination meeting between UH and UPR
 
Benchmark Soils Project held in Manila and
 
Naga City, Philippines.
 

2. 	Jun 1977: Participation in "First International Soil
 
Classification Workshop" in Brazil.
 

3. 	Aug 1978: Participation in "Second International Soil
 
Classification Workshop" in Malaysia and
 
Thailand.
 

4. Oct 1978: 	 Workshop on "Operational Implications of Agro­
technology Transference Research" at ICRISAT
 
in Hyderabad, India.
 

5. 	Apr 1979: Third coordination meeting between UH and UPR
 
Benchmark Soils Project held in Honolulu,
 
Hawaii.
 

6. 	Jun 1979: Training workshop on "Soil Taxonomy" conducted
 
at Los Banos, Philippines.
 

7. Jan 1980: 	 Training workshop on "Soil Taxonomy" and
 
seminar/workshop on "Agrotechnology Transfer"
 
to be conducted at Bogor, Indonesia.
 

8. 	Mar 1980: Seminar/workshop on "Agrotechnology Transfer"
 
to be conducted at Los Banos, Philippines.
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9. 	Apr 1980: "Third International Soil Classification
 
Workshop" to be held in Damascus, Syria.
 

10. 	 Apr 1980: Fourth BSP coordination meeting to be held in
 
Honolulu, Hawaii.
 

Final Extension Phase: May 31, 1980 to May 30, 1983
 
1. 	Feb 1981: Participation in International Society of
 

Soil Science conference on "Soils with Vari­
abLb. Charge" to be held at Palmerston North,

New Zealand.
 

2. 	Feb 1981: Fifth BSP coordination meeting to be held in
 
Honolulu, Hawaii.
 

3. 	Apr 1982: Sixth BSP coordination meeting to be held in
 
Honolulu, Hawaii.
 

4. 1982: 
 Training workshop on "Soil Taxonomy" and
 
seminar/workshop on "Agrotechnology Transfer"
 
to be conducted in Victoria, Cameroon.
 

5. 	 1983: Final BSP coordination meeting to be held in
 
Honolulu, Hawaii.
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Appendix C. Selectiiig the Benchmark Soils
 

A benchmark soil is defined by the Soil Conservation
 
Service of the U.S. Department of Agriculture as one that is
 
of large extent and either holds a key position in the clas­
sification system or is of special significance to farming,

engineering, or other uses. The purpose of conducting re­
search on benchmark soils is to extract the greatest amount
 
of useful information in the shortest time with the least
 
effort. By concentrating research on benchmark soils it is
 
possible to discover cause-and-effect relations between per­
formance and soil manipulation, and to develop the capability

to predict outcomes for many soil uses from a few key mea­
surements.
 

As implied by its name, the Benchunark S oLs Project has
 
selected soils that possess characteristics that make them
 
ideal objects for research. The Benchmark soils and their
 
characteristics are summarized in Table 4.
 

Benchmark Soils Network
 

0 _ 0 7 

TYPIC . HYDRIC TROPEPTIC 
PALEUDULTS 40_ DYSTRANDEPTS 40, EUTRUSTOX 40_ 0",." 

Soil Family C Soil Family A . ," Soil Family 8 
60- 6_ '60 ~ .1 

3 ites 

100 M100 

% 1sit d' 3 stes 2 ste Brazil 

3 sites s3J--.2sitesron sites 
33 siiel 

Hawaii 
01%00 9 0 Philippines 

Pulw Rico 

Indonesia 
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Table 4. Characteristics of Benchmark soils
 

Benchmark Key soil Associated Use
 
characteristics characteristics climate potential
 

Thixotropic, isothermic Hydric Dystrandepts
 

Holds key position Low fertility Cool and humid Excellent for
 
in soil classifica- Excellent physical Occurs only in year-round

tion system properties tropics vegetable
 

Non-erosive production
 
Moderately acid
 

Clayey, kaolinitic, isohyperthermic Tropeptic Eutrustox
 

Holds key position Moderate fertility Warm and dry Excellent for
 
in soil classifica- Good physical proper- Occurs only in mechanized plan­
tion system ties tropics tation agriculture,


Of special signifi- Non-erosive such as pineapple,
 
cance to farming, Non-acid irrigated sugar­
engineering, or 
 cane; one of the
 
other uses 
 most productive
 

soils of the
 
tropics
 

Clayey, kaolinitic, isohyperthermic Typic Paleudults
 

Holds key position Low fertility Warm and humid Excellent for
 
in soil classifica- Poor to fair physical Occurs only in subsistence crops,

tion system properties tropics such as cassava and
 

Of special signifi- Erosive cowpea, and indus­
cance to farming, Very acid trial crops, such as
 
engineering, or rubber and oil palm
 
other uses in the
 
tropics
 

Of large areal extent
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Appendix D. On-Site Review Report
 



tlnhid Mtales Sol P.O.1ho': 2WO 44 
Ueparlmev of CuIservatiou' Washigt..n, D.C. 

. Agriculture Service 20013 

fj 4 1979 
PetersonMr. Dean Ik.' 

Director, Office of Agriculture
 
Development Support Bureau 
Department of State 
Agency for International Development
 
Washington, D. C. 20523
 

Dear Mr. Peterson:
 

It is my pleasure to submit to you the report of mte review panel of

the Benchmark Soils Project, NumberContract AID/ta-C-1108. The 
panel consisted of Dr. John Ehrenreich, Dr. Paul Giordano and myself.

The issues identified in the report have been discussed with the other
 
panel members. Dr. Giordano prepared 
a draft of tke report which was

edited slightly by myself. Dr. Ehrenreich has not yet seen the written
 
report.
 

I would like to use this opportunity to thank the fellow members of the

panel for their enthusiastic support and their forbearance under at 
times

difficult conditions and Dr. G1il1 for h i skill in selecting a balanced
 
panel and for the excellent logistic support of the review.
 

Sincerely,
 

KLAUS W. FLACH 
Assistant Administrator
 

for Soil Survey
 

Enclosures
 

cc w/enclosure

R. M. Davis, Administrator, Soil Conservation Service, Washington, D.C.
W. H. Johnson, Deputy Administrator for Technical Services, SCS, ashington, D.C.
Dr. James Stiva, University of Hawnii, Honolul,,, 1hawaii 96822
 
Dr. T. S. Gill, Department of State, A..)., Washington, D.C. 20523

Dr. John EhIrenrOicl, Dcan, College of Forcttry, Wildlife and Range


Sciences, University of Idaho, Moscow, Idaho 83843
 
Dr. Paul Giordano, Research Soil Chemist, 
 Division of Agricultural

Development, Ttnnesee Valley Authority, Husc] e Shoals, Alabama 35660 
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On-Site Review and Evaluation
 

RESEARCH ON AGROTECHNOLOGY TRANSFER IN THE TROPICS
 
BASED ON THE SOIL FAMILY
 

Hawaii Agricultural Experiment Station
 
College of Tropical Agriculzure
 

University of Hawaii
 

Contract Number AID/ta-C-1108
 

March 1979
 

Review Conducted and Prepared
 
by
 

Klaus Flach, SCS/USDA
 
John Ehrenreich, University of Idaho
 

Paul I. Giordano, Tennessee Valley AuLhority
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RESEARCH ON AGROTECIINOLOGY TRANSFER IN TIE 


TROPICS BASED ON TIlE SOIL FAMILY
 

I. 	INTRODUCTION
 

The 	panel which reviewed and evaluated the second phase of the Benchmark
 
SoilsProject consisted of the following: 

Dr. 	Klaus W. Flach, Assistant Administrator, Soil Survey, U.S. Department

of Agriculture, Soil Conservation Service, Washington, D.C. 
 Dr. Flach
 
served as team chairperson and is a specialist in soil taxonomy, the key
 
element on which the project hypothesis is predicated.
 

Dr. 	John Ehrenreich, Dean, College of Forestry, Wildlife, and Range
 
Sciences, University of Idaho, Moscow, Idaho. Dr.Ehrenreich is a member of
 
RAC 	and has had experience on similar review teams.
 

Dr. 	Paul I. Giordano, Research Soil Chemist, Division of Agricultural
 
Development, Tennessee Valley Authority, Muscle Shoals, Alabama. 
Dr. Giordano's
 
specialty is in the area of soil fertility, with emphasis on micronutrient
 
nutrition of crops.
 

The 	Benchmark Soils Project, entitled "Research on Agrotechnology Transfer
 
in the Tropics Based on the Soil Family," has as a goal the following
 
objectives:
 

1. 	To determine the transferability of agroproduction technology among
 
tropical and subtropical countries.
 

2. 	To assist tropical countries in assessing the potential of upland areas
 
for 	intensive cropping and soil management.
 

3. 	To demonstrate the value of soil classification in formulating agri­
cultural development plans in selective areas.
 

The 	present review evaluates the progress and accomplishments since 1976
 
when the second phase of the contract began. This document will address
 
factors such as project design, personnel, management, strategy, cooplration
 
and interplay with other agencies, associated training programs, publication,
 
and information dissemination.
 

II. ON-SITE OBSERVATIONS
 

The panel, accompanied by Dr. James Silva, Principal Investigator for the
 
Benchmark Project, and other University of Hawaii personnel, toured the
 
Maunaloa site on Molokai (Tropeptic Eutrustox) and was briefed on the back­
ground, organization, and development of the study. 
During the initial
 
phase of the transfer studies, phosphorus and lime were the variables
 
selected to test the transfer concept. However, a lack of response to lime
 
led 	to the selection of nitrogen as a replacement. Although soybeans was
 
under investigation at the time, corn has become the sole test crop in" the 
transfer and management experiments, mainly because of the nitrogen parameter. 
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Visits were also made to the Iole and Kukaiau sites (Hydric Dystrandepts) 
on the big island of Hawaii. These were among the carliest experimental 
plots established in the network and have demonstrated a marked response to 
phosphorus but not lime. However, little response occurred beyond the

first level of applied phosphorus due to an overestimation of phosphorus need 
by the Fox sorption method. Several consecutive corn crops have shown a 
significant residual carryover of phosphorus.
 

A conference took place in Bogor, Indonesia, at the Soil Research Institute
 
(SRI) that included Dr. D. Muljadi and his staff, W. C. Tappan and'S. H.
 
Krashevski of the USAID mission in Indonesia, Benchmark personnel, and the
 
review team. Dr. Muljadi described soil classification work being conducted
 
in Indonesia and indicated that the concept of agrotechnology transfer will
 
be employed at several research centers in surrounding areas of major crop
 
production (upland rice, soybeans, corn, and cassava). 
 It is also anticipated

that identification and correction of soil management problems in sparsely

populated Sumatra may aid in enticing transmigration from overcrowded Java.
 
Walter Tappan, Chief Agricultural Development Officer from the USAID mission,
 
praised the project highly and considers Benchmark to be the very best effort
 
in Indonesia and a showpiece for visitors. He is very pleased with the
 
application of the transfer concept within Indonesia and the outstanding
 
cooperation and interplay with the SRI. A training course will be conducted
 
in Indonesia in 1979 with emphasis on soil taxonomy and planning for agro­
technology transfer.
 

The panel traveled by car to Segunung, Java, visiting a Hydric Dystrandept
 
site located at a research station of the Horticultural Research Institute.
 
Two Typic Paleudult sites were observed on the island of Sumatra. 
The latter
 
soil family was the last selected, principally as a result of Indonesian
 
interest. The Typic Paleudult network now includes a site in Davao City,
 
Mindanao, as well as the Sumatra sites and a proposed study in Camaroon
 
(an agreement was recently negotiated to include Camaroon in the Benchmark
 
Soils Froject.) 

The last Hydric Dystrandepts to te viewed were in Naga City, Philippines. It
 
was noted that a greater response to nitrogen than to phosphorus existed at
 
the Philippine Union College site, probably a result of previous management.
 
Furthermore, there'was some evidence that potassium deficiency may be
 
developing in a residual management experiment which is evaluating nitrogen,
 
phosphorus, and potassium applications. It was suggested that cropping be
 
restricted to seasons free of typhoons because of 
:rop losses in previous years.

Arrangement of crops to avoid the August-Octoher period should minimize the
 
hazard. The final site visited on the tour was the Typic Paleuault in
 
Davao City at a Bureau of Plant Industry c: puriment station. This appeared to 
be a very well-managed site and a marked response to phosphorus and nitrogen
 
was evident.
 

On the final day in the Philippines a meeting was scheduled at the headquarters
of the Philippine Council for Agriculture and Resources Research (PCARR) in 
Los Banos. Although Bill. McCluskey, Agricultural Officer from the USA]D 
mission, was to attend, he did not participate because of other commitments 
in :nila. The purpose and organizational structure of PCAAR was explained 
to . r panel in a slide presentation. The agency, created in 1975, is 
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not designed to actively engage in research, but rather to systematically
 
monitor the implementation of the national agricultural research program.

The Benchmark program has been well supported by PCAPR. Personnel from both 
groups appear to interact effectively and PCARR has provided office space for
 
Benchmark in Los Banos. A training session, sponsored by Benchmark (Hawaii), 
Cornell, SEARCA, PCARR, UPLL, and the Bureau of Soils, was conducted in 1977
 
at Los Banos, with 42 participants from Brazil, Indouesia, Malaysia,
Philigpines, Thailand, and Puerto Rico. Another session is planned for 1979
 
with emphasis on soil taxonomy and directed mainly for soil survey agencies
 
and agricultural planners.
 

Upon returning to Manila, USAID headquaters were visited. During the course
 
of discussion it was brought to our attention that the Philippine mission
 
was understaffed to provide the close interplay necessary for administrating
 
the many projects. However, they were complimentary of the Benchmark effort.
 

III. CONFERENCE ON PROJECT-RELATED AREAS
 
AT BENCHMARK SOILS PROJECT HEADQUARTERS 

Dr. T. J. G ill, Project Manager, AID/DS/AGR, joined the review team on the
 
final day and a conference was held at the Benchmark Soils Project head­
quarters on the campus of the University of Hawaii. Dr. Foster Cady,
 
consultant to the project from Cornell University, discussed the statistical 
treatment to be used for the transfer data. Preliminary evaluation of the
 
prediction values appears quite promising, and Dr. Cady and Dr. Larry Nelson,
 
consultant to the Puerto Rico project from North Carolina State University,
 
are optimistic.
 

Dr. H. Ikawa briefed the panel on proposed training courses to be offered
 
during 1979 in Indonesia and the Philippines. One of the principal goals
 
is to train key personnel so that they will have the capability to train 
others in their respective countries. Although the lain thrust of these
 
sessions will be directed toward soil taxonomy, it was suggested by the 
review team that strong consideration be given to practical application of
 
this information.
 

Mr. A. R. Hurdus, Field Operations Coordinator for the Hawaii sites, plans 
to study several parameters relating to the soil family as part of his 
doctoral research. There is indication that weed, insect, and disease 
problems may be stratified by soil family. For example, it has been observed 
on the lHydric Dystrandept sites in Indonesia and the Philippines that little 
incidence of downy mildew has occurred, even though the disease is prevalent 
And susceptible varieties of corn are being growni. A possible explanation
is an unfavorable soil temperature regime (isothermic) for the pathogen. 

Ms. C. L. Garver, Editor and Publication Specialist for Benchmark, commented 
on project-related publications printed to date and those in press, and 
presented a list of Jdeas for future publications. A forthcoming docuiaent 
entitled Benchmark Soil Data Bank will describe the function of the data 
bank, its purpose, and its ultimate utility in agrotechnology transfer.
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The panel, accompanied by Drs. Gill, Silva, and Tsuji, visited with 
Dr. Matsuda, President of the University of Hawaii. President Matsuda has been 
a strong supporter of the Benchmark Project, providing for adequate personnel 
and excellent quarters on campus. Overall administrative support has improved 
since the last project review, when that pancl recozniended university correction 
of these inadequacies. 

The meeting was brought to a conclusion with a detailed discussion of the
 
commendations and recommendations of the review panel. Appreciation was
 
expressed to Drs. Gill, Silva, Tsuji, and the other Benchmark staff for their
 
cooperation, careful planning, and remarkable arrangement of a very tight
 
schedule.
 

IV. COMMENDATIONS
 

The panel was very impressed wit!; the excellence in personnel ranging from
 
the project leaders to the field workers. The obvious esprit de corp observed
 
throughout our tour and the quality of their research is strong testimony

that the project is being executed effectively by highly competent managers
 
and technically sound scientists. The effective use of flow charts
 
depicting work schedules is very impressive and reflects the efficient
 
organization at the field level. Recruitment of personnel has been out­
standing, and funds appear to be used judiciously with regard to vehicle
 
purchases, field installations, and manpower utilization. The versatility
 
and ingenuity of the field staff was exemplified on several occasions in
 
the form of homemade drying ovens, storage sheds, offices, etc. Also, the
 
security of the field sites was excellent. Plots were either protected by
 
fences as in Hawaii, or located on secure farms or experiment stations.
 

The project staff should be commended for their active training component, 
a recommendation emphasized by the previous review team. It was clear in 
both Indonesia and the Philippines that key personnel are in need of training 
in soil taxonomy and application and both countries are eager to participate.
 

The quality and quantity of informational material is excellent, and
 
literature is being distributed widely. Requests for reports, reprints,

and newsletters associated with the project indicate strong interest in the
 
study.
 

The panel was impressed by the progress of the consulting statisticians.
 
They are displaying a high degree of competence and innovation in developing
 
the transfer model which is imperative for the success of the project.
 

The close working relationships established between the Hawaii gro,.p and host 
countries and the contributions by these countries is commendable. As 
mentioned earlier, the impact of Benchmark on independent research in 
Iydonesia by the SRI is very encouraging. Also, the strong support by the AID 
mission has been a valuable asset to the project. Accordingly, cooperation
with PCARR in the Philippines has been essential to the progress of Benchmark 
in that country. Benchmark has been publicized in the rhilippines through radio 
broadcasts of educational programs.
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V. 	 RECOMIeNDATIONS 

Inasmuch as the Benchmark Soils Project is making good progress toward
achieving agrotechnology transfer, has in place a qualified and dedicated
team of workers, has established good working relations with host countries,
and 	 has strong support of USAID missions, the review panel recommends thatthe 	contract be extended for an additional three years to fully realize the

benefit from investments to date.
 

The 	Benchmark Soils Project sites represent a unique collection of well­documented experimental sites. Establishment of sites has been expensive,
but 	maintenance is relative* 
 inexpensive. 
By 	the end of the current
contract period, only the Hydric Dystrandepts will have adequate data. 
To
test the transfer concept, additional data will be needed for the Tropeptic
Eutrustox and the Typic Paleudult sites. 
 Hence, adequate funding for
continued operation of existing sites and for preparing documents recommended
in this report-will be needed. 
 Since the Puerto Rico project is closely
related to 
the 	Hawaii project and will be up for renewal in December 1980,
the panel feels that continuation of both contracts is necessary to complete
the network and accrue sufficient data for the three soil families. 
Any
cutback in funding should not be at the expense of existing transfer studies,
but 	rather a restriction in new management startups.
 

The 	review team submits the following recommendations based upon observations.
and 	discussions during the 
project evaluation:
 

A. 	Development of a testable hypothesis. 
The 	purpose of the project is to
test 
the hypothesis that agrotechnology can be transferred witihin the
same soil family. 
The validity of this statement cannot be tested
unless objective criteria are established, that:
 

1. 	Restriction of transfer to a given family results in 
a
 
prediction equation that is
more precise than a prediction

equation for randomly selected soils.
 

2. 	Since experimental data for randomly selected soils are not

available, the hypothesis may be simplified to 
test that
prediction'equations for sites of one family are more precise
than a single prediction equation for all sites.
 

3. 	The project in its current configuration is testing the

hypothesis that N and P response is transferrable.
 

B. 	Factors.in the prediction equation. 
In view of the large between­site variation, the prediction equation will be the 	key for testingthe 	hypothcsis. The equation should emphasize factors that can be usedto define mappable phases of families such as soil temperature,
radiation, soil mineralogy, and distinguish these factors clearlyfrom management-related factors including surface soil p11 (after
liming) and K testP and results. 
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C. Laboratory data. The failure of the Fox method for soil P in this project 
should be documented. The use of the Fox test for technology transfer 

had been one of the underlying assumptions of the project. Its 

failure introduces a strong element of methods research and the review 
to maximize the ultimate
team recommends intensive efforts in this area 

utility of the project. Similarly, values for extractable acidity are not 

consistent with others reported in the literature, and perhaps samples 

should be sent to the National Soil Survey Laboratory in Lincoln, Nebraska, 

for crosschecking. 

D. 	Benchmark data bank and soil technology. One of the most useful products
 
the basis
of the project will be a data bank system that can serve as 


for a general system involving many available fertility experiments in
 

tropical areas. Hence, the data system should be described in detail in
 
In addition, a handbook on agrotechnology
a special Benchmark report. 


transfer should be developed describing in detail techniques for
 

statistical treatment, plot design, meteorological measurements, etc.
 

Such information will be extremely useful, especially in countries like
 

Indonesia and the Philippines which will be actively engaged in this
 

research.
 

The 	Benchmark Soils
E. 	Commun.cation among project leaders and managers. 

Project is the first fully coordinated international study of its kind.
 

Coordination and strict conformity of experimental procedures are
 

essential. Country project leaders (Hawaii, Puerto Rico, Brazil,
 

Indonesia, the Philippines, and Camaroon) should assemble at least once a
 

year to exchange experiences and discuss mutual problems and successes.
 

F. Improvement of Benchmark visibility. Although Benchmark is 	 doing an 

excellent job of publicizing its work through leaflets and progress reports 

of a semitechnical nature, certain aspects of the research should be 

prepared for publication in scientific journals. Publication will give 

the 	project needed exposure in the scientific community and should result
 

in feedback to the project team. Some of the topics that would he of 

interest include:
 

in
1. 	Limitations of the Fox method for estimating P requirement 

low-P soils. 

2. 	 Multiple extraction of P by the Truog method to predict P response. 

3. 	Statistical treatment of the transfer hypothesis.
 

4. 	Usefulness of expressing differences in bulk density in
 

applying soil test results.
 

The review panel also suggests that project exposure at a national or 

international meeting in the form of a workshop or symposium would be 
transfer concept and the experimentalvaluable. Emphasis should be on the 

statistical model.
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G. 	Broadening of training component. The training sessions planned for
 
1979 are well conceived with respect to taxonomy of soils. However,

the review team recommends that they be broadened to include:
 

1. 	 Procedures for testing and updating Soil Taxonomy. 

2. 	Establishing phases of soil families to reflect specific
 
countries.
 

3. 	 The use of soil taxonomy in a soil survey program indicating the 
design and naming of map units and the development of interpretation. 

H. 	Management experiments. Soil management experiments are an integral part

of the Benchmark effort. Successful experiments could become part of
 
the transfer technology if properly designed and executed. For greatest
 
efficiency, management experiments should be under strict Hawaii control
 
and, if relevant, should be repeated in severallocations within the soil 
fs:.iily network. At this stage in the project, however, emphasis should
 
be placed on 
transfer studies unless funds and time are available for new
 
uanagement experiments.
 

I. 	Plant tissue analyses. The panel recommends that plant tissue analyses
 
be conducted if a response to a plant nutrient is in doubt. 
This would
 
be especially appropriate on residual management experiments.
 

J. 	Documentation of criteria in site selection. 
 Due to logistic constraints,
 
the sites selected are not a random sample of the soil families included
 
in the project. Some of the sites, particularly the Paleudult sites, are
 
marginal for the taxon. Objectives and constraints of-site selection
 
should be carefully documented in future Benchmark publications.
 

K. 	Relocation of Philippine project leader. 
 Because of the difficulty in
 
scheduling transportation between experimental sites, it is recommended
 
that the Philippine project leader transfer from Davao City to Los Banos.
 
In addition, this move will locate Dr. Raymundo in closer proximity to
 
PCARR and the Bureau of Soils. Offices are already provided by PCARR at
 
its headquarters in Los Banos.
 

L. 	 Philippine AID mission. Project support and interplay with AID in the 
Philippines has not been as effective as in Indonesia. Part of the
 
reason lies in the fact that the Philippine mission has more agriculture­
related centrally funded projects than other countries and insufficient 
staff to maintain close contact with each project. The panel recommends 
that the staffing workload of the AID mission in the Philippines be adjusted 
to provide for optimum interaction with centrally funded projects.
 

M. 	Need for additional consultants. During the closing stages of Benchmark,

it may be desirable to contract additional consultants capable of supplying
expertise in areas not presently covered by the project team. These 
areas could include additional statistical, agronomic, and soil taxonomy
assistance as data is generatcl and interpretation commence.-. 
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Date 

March 8 

Thursday
 

March 9 

Friday 


Saturday/ 

Sunday 


March 12 

Monday 


March 13 
Tuesday 


March 14 

Wednesday. 


March 15 
Thursday 

Appendi. A
 

Itinerary for AID On-Situ Review 

Activity
 

Honolulu 

Honolulu - Mo]okai. 
Depart 0700 - Arrive 0730
 
Travel: airport to Haunaloa - 20 minites 
Meet at BSP field office in Maunaloa: 0815 - 0945'
 
Field inspection: 0950 - 1100
 
Travel: IMaunaloa to airport - 20 minutes
 

Molokai - Kamucla (Waimca)
 
Depart 1130 - Arrive 1245
 
Lunch: 1300- 1400 (Waimea)
 
Travel: Waimea to Kukaiau site - 25 ninutes
 
Site inspection: 1430 - 1545
 
Travel: Kukaiau to Mealani Farm - 15 minutes 
Leave Mealani: 1625
 

Kamuela - Honolulu 
Depart 1650 - Arrive 1820 

Honolulu - Tokyo (Narita) - Hong Kong, 
Depart 1115 - Arrive 2035 (Sunday)
 

Hong Kong - Jakarta 
Depart 1500 - Arrive 1830
 
Jakarta to Bogor by vehicle, 1.5 hours; distance - 60 km 

Meeting at Soil Research Institute with Dr. D. Muljadi 
and staff: 0900- 1200 

Lunch: Bogor, 1230 - 1330 
Travel: Bogor to LPHS (Segunung); travel by car - 1 hour 

(1345 - 1445) 
Site visit: 1445 - 1700 
Travel: Segunung to Jakarta, 1700 - 1900 

Jakarta - Telukbetmn.. 
Depart 0730 - Arrive 0805 
Road travel: Tclukbetuug to Nakan, 2.5 hours (0825 - 1100) 
Site visit: Nakau, .l100 - 1300 
Lunch: 1300 - 1400 
Travel: Nakau to BPM]) - 30 minutes 
Site visit: BPMD, 1430 - 1530 
Travel: BPM]) to TelukbeLung - 3 hours (1530 - 1830) 

Leave hotel at 0700; travel time to airport - 30 minutes 
Telukbetunq - Jakarta 
Dopait 0830, - Ai\iv" 0905 
Meeting with USAID. sRI, and Bureau of Planning, 1300 ­

1600i, '.'Alj) 
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Mnrch 16 
Friday 


March 17 
Saturday 


March 18 
Sunday 

March 19 

Monday 


March 20 

Tuesday 


March 21 

Wednesday 


March 22 
Thursday 


March 23 
Friday
 

Jakarta - Stnaore
 
Depart 0845 - Arrivu 1045
 

Si. jniore - Manila
 
Depart 1250 - Arrive 1640
 

Manila - Naga
 
Depart 0915 - Arrive 1010
 
Land travel by pickup truck, asphalt and gravel road 
Airpott to Palestina: 1030 - 1100 
Site visit: PalesLina, 1100 - 1200 
Palestina to Naga: 1200 - 1230 
Lunch in Naga: 1245 - 1330 
Naga to hotel: .1330 - 1400 
flotel to PUC: 1430 - 1445 
Site visit: PUC, 1445 - 1700 
Dinner at Penafrancia Resorts 

Leave hotel at 0730 for Nagi - 30 minutes 
Visit Naga office and staf:' 0800 - 0830 
Visit PCAPR Infrastructure Buildings: 0900 - 0945 
Travel to airport - 10 minutes 

Naga - Manila
 
Depart 1035 - Arrive 1110
 

Manila - Davao
 
Depart 1630 - Arrive 1810
 

Leave hotel at 0800
 
Visit city office: 0815 - 0845
 
Travel by car/truck on paved road to primary site at Bago 

Oshiro (15 kim, 30 minutes)
 
Site visit: Bago Oshiro, 0915 - 1145
 
Lunch: 1200 - 1300
 

Depart Davao at 1440
 
Arrive Manila at 1620
 
Travel to Los Banos by car
 

Mee ing with PCARR, USAID, Bureau of Soils;!and UPLB 
in Los Banos 

Travel to Manila 

Manila - Tokyo 
Depart 1320 - Arrive 1935
 

Tokyo - Honolulu 
Depart 2100 - Arrive 0830
 

Meeting with 11SP staff, and panel sumnary 
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. TECHNICAL STAFF
 

B.G.CAGAUAIN, JR., TRAINING COORD.
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Hawaii Field Operations Organizational Set-Up 

SA. R. Hurdus, Agronomist 

Field Operations Coordinator 

T . R. Hill 

Foreman, Molokai 

R".Da uz 

W. K. Y. Wong 

Foreman, Hawaii 

.Uttie[L. Pasc . 
coc 

Uehara* 

S. B. Thomas 

Foreman, Oahu 

B. Fu k j. ae 
. u Ma rkle I i 

*Par t Time 

January 1979 



INDONESIA FIELD OPERATIONS
 

PROJECT COORDINATORS 
 PROJECT LEADER
 
Dr. Sudjadi 
 R.G. Manuelpillai
 
Ir. Supartini
 

Ratna Julia, Secretary

S. Minan, Driver
 

SUMATRA FIELD STAFF 
 JAVA FIELD STAFF
 

Agr. Asst./Fa.-m Manager 
 Agr. Asst./Farm Manager
 
Ir. Sholeh 
 Ir. Tini Surtiningsih
 

Ir. Sugiono
.......
 
N. Sholeh, Admin. Asst. 
 SUMATRA RESEARCH AIDES 
 JAVA RESEARCH AIDES

Juspardi, Driver
 

Dadin Suherlan 
 Lulus Sunaryo

Imam Purwanto 
 Udin Hasanudin

Achmad Hasanudin 
 Anda Suhanda
 
R. Haryanto 
 Arman R.
 

0 
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PHILIPPINE FIELD OPERATIONS 

Project Leader 

14. E. RAYI,1NDO 

NAGA AD14. STAFF 
 DAVAO AP14. STAFF
 
P.P.PAG0, ADM./FISCAL 

ASST.
 
J. 	 DE JESUS, CI.ERK- L.A. DE JUAN l 

TYPIST TYPIST 

FIELD OPERATIONS COORD. IIP.R.. VICENTE 

RESEACH ASTSTDAVAO 
 FARM-MANAGER
 
A.Z. BORRONEO I.M4. CLEMENTE 

F -T 
R.SEARC AIDESRRSEARCH 
 AIDE
 

R.C. ARCO R.T. EflQUILA 
J.H. GIBE 
 C.A. JACOB
 
M.B. ATIVO 
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Research on Agrotechnology Transfer of the
 
Tropics Based on the Soil Family
 

Contract Number AID/ta-C-1108
 

A panel consisting of Dr. Klaus W. Flach, Assistant Administrator for
 
Soil Survey, U.S. Department of Agriculture, Soil Conservation Service,
 
as chairman; Dr. John Ehrenreich, Dean, College of Forestry, Wildlife, and
 
Range Sciences, University of Idaho; and Dr. Paul M. Giordano, Research
 
Soil Chemist, Division of Agricultural Development, Tennessee Valley
 
Authority, reviewed the project between March 8 and March 23, 1979.
 

The 	objectives of the project are:

I 

1. 	To determine the transferability of agroproduction technology
 
among tropical and subtropical countries.
 

2. 	To assist tropical countries in assessing the potential of upland
 
areas for intensive cropping and soil ma igement.
 

3. 	To demonstrate the value of soil classification in formulating
 
agricultural development plans in selective areas.
 

The panel visited sites in Hawaii, Indopesia, and the Philippines, and
 
conferred with benchmark soils staffs at these sites, and with ADI
 
mission staffs, and country cooperators in Indonesia and in the
 
Philippines.
 

The 	review panel was impressed by the high quality of experimental work,
 
the quality and enthusiasm of the staffs, the efficient field organization,
 
the cost effective operations, and the quality of the training and
 
informational programs. The project has established outstanding working
 
relationships, is enthusiastically supported by the Soil Research
 
Institute (SRI) of Indonesia, and the Philippine Council for Agriculture
 
and Resources Research (PCARR).
 

The 	review team made recommendations in the following areas:
 

a. 	 Strengthening the statistical evaluation and documentation of the 
project.
 

b. 	Documentating difficulties and constraints of analytical methods 
and the need for limited tissue analyses. 

c. 	Increasing emphasis on the documcntation of the data bank and bench­
mark technology.
 

d. 	Strengthening the technical visibility of the project and certain
 
aspects of the training program.
 

e. 	 Strengthening certain managerial aspects of the project such as 
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regulr meetings of project leadern, interaction with country 
USAID'missions, additional consultants, tighter control of
 
management experiments and relocation of one of the project
 
leaders.
 

The review panel concluded that the project is likely to meet its 
objectives and is making valuable contributions to the transfer of 
technology among countries of inter-tropical areas. Experimental data 
available at the expiration of the current contract (September 1980) will 
be insufficient to test the transfer hypothesis for two of the three goil
families included in the project. Hence, an extension of the project for 
another three year period, possibly at a slightly reduced level, is 
recommended. 
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Dr. Klaus Flach
 
April 23, 1979
 
Page 2
 

Klaus, 	itwas a real pleasure to work with'you and Paul on this review panel,
as well 
as with Dr. Silva and the Benchmark personnel. I think we all agreed
that Or. Gill has also done an excellent job of project management.
 

Sincerely-


John H. Ehrenreich
 

Dean
 

JHE:ms
 

cc: 	 Dr. Paul Giordano
 
Dr. T. S. Gill
 
Dr. Dean Peterson
 
Dr. James Silva
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Budget for Life of the Contract
 



Appendix E. Budget for Life of the Contract
 

CONTRACT BUDGET AND LIFE-OF-PROJECT COST ESTIMATE
 

INITIAL PHASE IST EXTENSION PHASE PROPOSED EXTENSION PHASE TOTAL ISV LIFE Of 
Work Work Work Work Work PROJECT ILSEAK8CU C6 

Moths 
FT 

Est. Coats 
1974-77 

months Est. Costs 
FY 1978-80 

Konth@ 
1Y 1981 

Moatge Za. CostaEst. 
/Y 1982 

Maths 
FT 1983 

CsoL Work 
Monhs Sag. Coasts 

Salaries and Wages "9 405.830 1,188 1,282,050 336 453.050 336 466.200 318 468.950 2'841 3,076.0D 

wrinse assefits 32,269 203.918 117.100 126.200 130,290 69.1711 

Consultants 8.800 59.700 25.000 25.000 25.000 143.508 

Lquipmest, Supplies 6 Services 403.270 600,720 200,800 191.500 156.300 1.552,50 

Vehicles 35.500 0 0 0 0 3S.50 

freight Costs 29,000 86,850 33.000 31,000 11,000 190.950 

Travel and Subsistence 76.190 335.355 110,000 86,460 $2.210 690.215 

Publications 30,800 34.250 37,300 52.000 44,500 198.853 

Indirect Cost 160,613 502.011 121,350 124.000 123.300 1.031.27 

TaTAL COSTS IT INPUTS 649 1,182,272 1,188 3,204.654 336 1,097.600 336 1,102,360 318 1,041.550 2.41 1,528.636 

O%,'ectivc i1 To determine 5i7.8 1,344,649 126 355,380 126 362,570 118.8 350,866 88.6 2,4134,6 
sciZinifically the transferability 
of agroproduction technology among 
tropical and subcropical countries 

Objective 02 To assist tropical 
countries in assessing the potential 

374.4' 704,157 102 248,815 102 253,996 97.2 236,461 615.6 1,43,436 

of upland areas for intensive crop­
pies and intensive soil management 

0':ective P3 To deaonstrate the 
value of soil and land classifics­

169.8 545,289 58.8 226,800 58.8 233,405 52.8 216,498 340.2 1,2218 

ties in formulating agricultural 
developuent plans is selected areas 

Administration and Coordi atioe 126 510,759 49.2 266,605 49.2 252.389 49.2 237,720 273.6 1.26,413 

TO Cn06SIT OGPUTS 669 1,182,272 1,188 3,104,854 338 1.097,601 336 1.102,368 318 1.041.50 2,118 6,346.3" 

i0 



ESTIMATED BUDGET SUMMARY BY YEARS AND TOTALS
 
NON-CONTRACT AND CONTRACT FUNDS
 

Description 


NON-CONTRACT FUNDS:
 

University of Hawaii
 
Salaries 

Analytical Support 


Philippine Council for Agriculture and 


Resources Research
 

Soil Research Institute, Indonesia 


FAO Soil Resources Project, Cameroon 


Total Non-Contract Funds 


CONTRACT FUNDS:
 

Direct Costs
 
Salaries 

Fringe Benefits 

Consultants 

Travel and Subsistence 

Freight 


Equipment, Supplies and Services 

Publications 


Total Direct Costs2 


Indirect Costs 


Total Contract Funds 


Fiscal Year 81 


54,410 

10,000 


12,000 


73,000 


10,000 


155,610 


453,050 

117,100 


25,000 

110,000 


33,000 

200,800 


37,300 


976,250 


121,350 


1,097,600 


Fiscal Year 82 


58,650 

7,500 


13,000 


75,000 


-.0,700 


160,550 


466,200 

126,200 


25,000 

86,460 


31,000 

191,500 


52,000 


978,360 


124,000 


1,102,360 


Fiscal Year F' 


63,340 

2,500 


13,000 


77,000 


11,770 


163,810 


468,950 

130,290 


25,000 

82,210 


11,000 

156,300 


44,500 


918,250 


123,300 


1,041,550 


Total
 

176,400
 
20,000
 

38,000
 

225,000
 

32,470
 

479,970
 

1,388,200
 
373,590
 

75,000
 
278,670
 

75,000
 
548,600
 

133,800
 

2,872,860
 

368,650
 

3,241,510 


2 I
2Indirect costs based on 31.3% of salaries for Manoa-campus personnel, 17.5% of salaries of off-campus personnel.
 

0 
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ANALYSIS OF DIRECT COSTS FOR PROJECT EXTENSION
 

FY 1981 FY 1982 FY 1983 
Description Months Costs Months Costs Months Costs Total 

SALARIES 

U.S. 
Project Manager 12 28,700 12 30,700 12 32,900 92,300 
Training Coordinator 
Editor 
Statistician/Programmer 
Agronomist 
Administrative Aid 
Administrative Assistant 
Lab Analyst 
Lab Technician 
Agricultural Technician 
Assistant Ag. Technician 
Graduate Assistants 

12 
12 
12 
12 
12 
12 
12 
12 
36 
60 
42 

24,100 
19,300 
15,750 
17,7D0 
13,400 
14,350 
20,450 
11,050 
34,800 
52,300 
44,950 

12 
12 
12 
12 
12 
12 
12 
12 
36 
60 
42 

25,800 
20,600 
16,850 
18,900 
14,300 
15,400 
21,.900 
11,800 
37,250 
55,900 
48,100 

12 
12 
12 
12 
12 
12 
12 
12 
36 
60 
24 

27,600 
22,100 
18,000 
20,200 
15,300 
16,450 
23,400 
12,650 
39,850 
59,800 
29,400 

77,500 
62,000 
50,600 
56,800 
43,000 
46,200 
65,750 
35,500 

111,900 
168,000 
122,450 

Casual Hire 
Student Help (hourly) 
Research Associate 

48 

6 

36,000 
45,000 
6,800 

48 

6 

38,500 
29,700 
7,300 

48 41,200 
31,800 

115,700 
106,500 
14,100 

FOREIGN 
Project Leader, Philippine 
Project Leader, Indonesia 
Project Leader, Cameroon 

12 
12 
12 

22,900 
25,600 
19,900 

12 
12 
12 

24,500 
27,400 
21,300 

12 
12 
12 

26,200 
29,300 
22,800 

73,600 
82,300 
64,000 

Subtotal - Salaries 453,050 466,200 468,950 1,388,200 

FRINGE BENEFITS 
Regular 
DBA 
Allowances 

74,410 
9,000 

33,690 

79,600 
9,600 

37,000 

79,190 
10,400 
40,700 

233,200 
29,000 

111,390 

Subtotal - Fringe Benefits .117,100 126,200 130,290 373,590 

EQUIPMENT, SUPPLIES, SERVICES, 
AND RENTALS 

Office/Lab Equipment 
Field Equipment 
Office/Lab Supplies 
Field Supplies 
Services and Rentals 

10,150 
15,350 
19,660 
43,640 

112,000 

2,000 
5,900 

16,500 
38,500 

128,600 

14,460 
28,240 

113,600 

12,150 
21,250 
50,620 

110,380 
354,200 

Subtotal - Equipment,Supplies, 

Services and Rentals 200,800 191,500 156,300 548,600 

CONSULTANTS 25,000 25,000 25,000 75,000 
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Description 
FY 1981 

Months Costs 
FY 1982 

Months Costs 
FY 1983 

Months Costs Total 

TRAVEL AND SUBSISTENCE 
Coordination Meeting 
Seminars and Workshops 
Consultant Travel 
Graduate Students 
Inspection and Training 
In-country travel 

17,950 
17,465 
4,675 
6,685 

31,600 
31,625 

15,760 
1,870 
6,610 
1,310 

27,530 
33,380 

16,860 
1,985 
2,850 
4,010 

20,970 
35,535 

50,570 
21,320 
14,135 
12,005 
80,100 

100,540 

Subtotal - Travel & Subsistence 110,000 86,460 82,210 278,670 

FREIGHT COSTS 33,000 31,000 11,000 75,000 

PUBLICATIONS 37,300 52,000 44,500 133,800 

TOTAL DIRECT COSTS 976,250 978,360 918,250 2,872,860 
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APPENDIX F
 

"Crop Production and Land Capabilities of a 

Network of Tropical Soil Families" 

Evaluation Plan
 

In addition to regular management reviews for the purpose of monitoring

implementation, DS/AGR will sponsor evaluations which will look at the
 
quality of outputs, test project assumptions, and measure progress

toward stated objectives and the project purpose. These evaluations
 
will occur at key points in the life of the project. At present these
 
key points are expected to occur:
 

Time Type of Evaluation Cost 

Spring 1981 In-house Review, AID/W, using ED/AGR staff, 
other AID personnel and not more thar 2 con­
sultants (12 consultant days) 

$3,500 

Spring 1982 Comprehensive Field Review (Philippines, 
Indonesia, Cameroon and Hawaii) using 
IDS/AGR staff, 1 regional bureau techni­
cian and 2 consultants (80 consultant days) 

$24,000 

Summer 1983 Terminal Evaluation, AID/W, using DS/AGR 
staff, plus 2 consultants (12 consultant 
days) 

$4,000 

Evaluation Budget 
Contingencies 

$31,500 
3,500 

Total $35,000 

The first evaluation will assess the viability of the methodologies
 
being employed in the project, management of inputs and outputs, and
 
the adequacy of efforts towards improving information diffusion and
 
an international soil network with a view to finding project design
 
strengths and weaknesses.
 

The second evaluation will be a comprehensive field review and en­
compass the same efforts as the first plus assessing in the Philip­
pines, Indonesia and Cameroon the quality of the work being performed,
 
the data gathered and the overall project impact experienced. The
 
rationale for the evaluation is to measure, or to make a judgement of,
 
progress toward achievement of objectives and end-of-project status.
 

The terminal evaluation will sum !jp project experience, highlight
 
scientific and technical information gained through the project and
 
its applicability to the needs of developing countries, the effective­
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ness of the project in obtaining its stated purpose, and its potential
 
impact (i.e, benefits) on poor people at some specified point in the
 
future. Particular attention should be to diffusion of project re­
search information and ways of maintaining research network channels.
 

Perspective Beyond Project Completion
 

Coordination and cooperation at national and international level is
 
vital to the effective transfer of agroproduction technology. For
 
various parties the incentive for accepting the concept of the pro­
ject and for collaboration, is the aim to shorten the expensive and
 
time consuming process of making site-specific experiments all over
 
the world to determine optimum practices.
 

There are a number of elements which must be considered if the pro­
ject concept is to be utilized successfully. The implications of the
 
project are far reaching. It will affect developing nations, donor
 
agencies and various institutions over a long period and will require
 
a great deal of resource committment on their part. To know these
 
implications in as detail as practical, AID sponsored a workshop at
 
ICRISAT during October 1978. The workshop brought together world
 
leaders in soil science and agricultural development planning, repre­
sentatives from the World Bank and the United Nations, the Consortium
 
of U.S. Universities on Tropical Soils, several of the International
 
Centers, USDA-SCS, several LDCs and AID representatives. While the
 
proceedings of the workshop are not yet published, the attached infor­
mation that was extracted from the workshop discussions suggests the
 
type of activities and networking which will be required for success­
ful agro-technology transference for the developing countries.
 

During September 1979, AID initiated a PASA arrangement with U.S.
 
Department of Agriculture, Soil Conservation Service to provide tech­
nical assistance in the subject areas of land use, technology trans­
ference and improvement of soil classification system for the tropics.

For FY 1981 AID is considering a project to establish a model interna­
tional benchmark soil network including a data bank. The network will
 
consist of about 100 international and national agricultural research
 
centers and serve as a training center for gathering and disseminating

information. It will help establish standardized procedures for na­
tional and regional networks and data banks.
 

AID will continue as far as possible, follow-up activities to encourage

project concept utilization. It is envisioned that the developing

countries will commit considerable resources in the future for land
 
use planning and agro-technology transfer..
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Plans on Transfer of Benchmark Sites after Project CompIstion
 

The benchmark sites will be transferred to the collaborating countries
 
at the conclusion of the project. 
 These sites will form a nucleus of
 
a national network of benchmark sites to be funded and managed by the
 
countries themselves. Before its end, the project would have trained
 
LDC staff to continue studies on these and other national benchmark

sites in each of the collaborating countries. These countries have
 
shown strong interest to become a part of an emerging international
 
network of benchmark sites to exchange information on agro-technology.
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OBJECTIVE TREE: AGROTECHNOLOGY TRANSFERENCE
 

WORLDWIDE INCREASE In 
AGRICULTURAL PRODUCTION 

IMPROVED AGRO.NOfIIC
-PRACTICES ADOPTED 

IMPROVED 'AGRONOtIC PRACTICES 
ONSIMILAR SOILS WITHIN ANO 
AMONG TRANSFERREDCOUNTRIES 

EFFECTIVE. 
NESSIN THE ALLOCATION OF 
OPTIL"I RESOURCE ADDITIONAL 
LANDRESOURCESFORNON- - - - - - -AGRICULTURAL PURPOSES PRIMARY BENEFITS 

'CAPACITY TO MAKEatTTER flIATIONl FORAGRrCULTURAL DE-
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GROUPI 

!n.nLSnProject Tille: .. I LarnlatI ona1izati 

NARniATIVE SUMMARY 

-or1m . b'oadc. ol'iectli toIloal 

whict, till projecl! .o'tribule$:
 

Increased us of Soil Taxonomy for 
agro-technology transfer in developing 
countries 

au 	 FaoJcl Pupo..:XE 

0 	 Further development and promotion of 

Soil Taxonomy for wider International 
3-	 application, especially in developing 
I. countries 

U)
12 1 

us 

Output$: 

Refinement of Soil Taxonomy; quality 

0 control of the application of Soil 
Taxonomy in participating countries 
(International correlation); training
in the sue of Soil Taxonomy. 


Uj 

ZO0 

X 

In ts: Actiolkei end lypesof fleso.ueces 

Establishment of an Office for
Internatione Soil Classification and 

Z Correlation (ISCC) 
* 

LOGICAL FRAMEWORK 

FOR 
SUMMARIZING PROJECT DESIGN 

-fIamvY
 

OBJECTIVELY VERIFIABLE INDICATORS 

Me.....of Gost Acth,evmenl: 

Number of countries that adopt Soil Taxonomy 
as a basis for agro-technology transfer and 
land evaluation; support by development 
agencies for Internationalization of Soil 
Taxonomy. 


Condiions t. willi,,dicat Put.po.tht. been 
achieved: End of p-okci statut. "
 
Applicability of Soil Taxonomy in developing 


countries with special reference to soils In 

tropical and sub-tropical areas; critical 

mass of 	countries initate classificationof 

land resources in terms of Soil Taxonomy, 

MagnitudeofOutput% necesa,.y to achieve&Wsufficient popo.. 

Activities of international committees on 


improvements of Soil Taxonomy; international 

correlation through on-site verification 

and International workshops; training 

workshop of use of Soil Taxonomy. 


Levelof EIfo.I/E.tendi ue for eachactivity. 

3 Soil Correlators
Clerical and secretarial staff 
Consultants 

Support 	for workshops 

Operational expendi tures
 

MEANS OF VERIFICATION 

Country 	records on agro-

techology transfer and 

development of land re-

sources; statements by 

development agencies.
 

Published amendments to 


Soil Taxonomy; translations
of Sell Taxonomy; distribu-

tion of Soil Taxonomy; soil 

survey reports and land 

evaluation projects
 

Comnittee reports; 


correlator's reports on 
country missions; reports 

on workshops; number of soil
 
scientists trained In Soil
 
Taxonomy
 

COST ESTIMATES 

$350.000 per year 


est. ProjiecCompiletilon O _e__ all 

Oal of this Summaery 

IMPORTAN T ASSUMT IONS 

Covca'Ari lI fate/p.geleq:ttr vilitof 


Adequacy of Soil Taxonomy for aor*­
technology transfer; effective cal­
munication between soil scientists 
and planners. 

Affecing isuaraalts" M"a: 

Continurinlg SCS support for internal­
tinuin S oil fonm
 

tionalization of Soil Taxonomy;
recognition by developing counttries
 
of the value of Soil Taxonomy for
 
agro-technology transfer.
 

output-io-UspaaAffecting flk: 

Cooperation of participating countries.
 

establslment of an intenattonal sel 
correlation entity.
 

AffitetnkIs t.-aal fk: 

Financial support for the establish­
ment of ISCC; availability of
 

qualified personnel. 

We.e... OC. 
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GRU 22
GROUP 

Project Title: 

NARRATIVE SUMMARY 
Ps'twt Goal; Ihe .aaldc, obie~ci.. to 
whith thos r..oject conlvibulos: 

Increase In the availability of 

reliable and accurate Information for 

agricultural development and the 

management of soil resources 


C I.. 
an 

us 5[ P~ouct Purpose:e 

Increased capability within partici-
o. patin countries in the maintenance 
1. of uniform optimum standards for soil 


X correlation, 


z 


0 

AI-

Oullptls: 

R 1. Soils classified and named correctly 

0 In lieparticipating countries according 
to Soil laxonomy and optimum soil cor-

relation standards, 

2. Completed soil surveys correctly
 
correlated within the country and with 

U like soils In other countries, 
3. Soil maps with sufficient relia-

I_ bly to be tiued universally for agro­
z 0 
- ~ technology transfer. 

S -Inputs:A tivilie$end Typn of Retncre 

1. Selection and training of soil 


z correlators.
4 2. Training in the use of analytical 

data for classification and correlation 


LOGICAL FRAMEWORK 
FORSUMMARIZING PROJECT DESIGN 

MEANS OF VERIFICATIONOBJECTIVELY VERIFIABLE INDICATORS 
Meature, ol Go.%Achie..n-nt: 

Number of soil surveys meetings minimum 

standards of accuracy and reliability. 


Cond;lions that will indicate purpose hasbeen&ch.-wed: End at I1oject stattMs. 

1. Soil surveys completed and 
number of qualified soil correlators by correlated, 

t-e year 19 . Accurate soil classification 


and correlations as revealed by independent 
 2. Independent (international 

review of completed soil surveys, review of completed soil 
survey.
 

Malnllude of Outputs cassary and ,ufliciani to pehie,. purpose. 

Cross-check classification and Interpretation Periodic technical review by 

to maintain consistency. International scientists. 

Quality of completed survey favorably assessed 

by independent revewers.xperts.
 

Developing mechanisms for cross-checking
 
to maintainclassification and interpretation 

consistency.
 

."cilthy.L-1 of E(f tE.lr.nditur |or each 

1. Field review will reveal "zero" errors in Examine descriptive legend 

completed correlation, and/or the soil survey report 

manuscript for consistency. 


C on with intersrftatio and

correlation with Interpretation. 

El. Pfoject Completion Dale 
Date of ihis Summary 

IMPORTANT ASSUWTIONS 
seiso .5 pCasnct,n le of amrsOlpa: 

A well-staffed soil survey opp.rats 
Is available. including sufficient
 
logistic isatis for field work, as well 
as cartographic and laboratory ser­
vices.
 

Afectlgtl p-.postae goal *: 

International overview of country 
classification and correlation 
exists.
 

Alfecllng outpua-|o sp..pmo *Alo: 

Country demonstratps interest In 
international correlation by InvIting
 
technical review by International
 

Allcol le11 ek 

1. Organizations exist or will be 

established for soil correlation.
 
2. Reservoir of enough soil scientists
 
for soil correlation training.
 
3. Adequate laboratory support will be 
available.
 

wftonl.. D.C. 
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GROUP 3 
26 October 1978 

Project Title: _J|'tiw!Qrk..jpSa~Pole County 

NAIIRATIVE SUMMARY
Pao- G-at. The t.oad't oblective to 

.hiI~ chi, fniOjcg .. o 1.1e~s~l: 

Increase in the availability of rellabl, 

and accurate Information for agricul-

tural developnent and the management 
of soil resources. 


wI Pojes Purpose: 

%U 
n- Increased capability within partici-

4 pating countries in the systematic
collect on and Interpretation of soiland perormance data. 

>0 

Cl-

Output$: 

1. increased and accelerated capacity 

to makereports 

2. Land use evaluations are available 
inadequate numbers and distributed for 
optimal Impact.

3. Methodology for predicting crop 

ac performance data. 

Z 0 

In wol:Activitis .nd Tvi*. of Relsocin 
0a 1 
< 1. Strengthen network units to perform 

- duties: collect, classify, interpret.
2. Establish mechanism for network 
Information exchange.

3. Develop Inventory of Individuals 
skilled in soil interpretation. 


LOGICAL FRAMEWORK Year One: $1.6. * 102 inflation 4 equipmemt # lafra rai 

FOR Years Two to Five: - Year One + 10 Inflatiom * MS one 
SUMMARIZING PROJECT DESIGN 

(Phil) Program-- A five year program (1901-1985) 
OBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATION IMPORTANT ASSUMPfIONSM -e, of Goal Achle -nt. : cone-W4 long ia of - hel l : 

Reports by national planners
 

Incremental production of units of information and random site Inspections National commitment to utlize evll­
flowing Into national planning and decision able agro-technology as a basis for
 
units. arural/agricultural develoent.
 

Condiltons that v,11 indicate puirpoe h,. been Affectig parposs to *ollink: 
achie.ed; En.dof project atalu. 
Existence of an institutional capability National reports plus Indepen- Production of data on soils and per-
Including access to decision making process, dent examination by 'Network formance at levels sufficient In


Advisotry Group". numbers and quality on timely basis
to permit meaningful Interpretative 
work. 

Magnitude of Outputs neCemIry md auficient to asdaic purpose. Aflecting eutpu 6ie.poa.m liels: 

Volume of data collected and interpreted. R-view of statistics and Quality of decisions will de d 
quality of data and poltca will to
 
alt of dand ontions
 

act on land use recendatons. 

Lael of EffottlE pindtwe for each idlvhy. Afec ag lput-t- Uid: 
(1) 1. Expenditure reports (Current status of netwotk voits) 

1. Soil/performance data bank lystem 2. Manpower reports
 
($25.000 p.a. + 3 person years - equipment 3. Annual reports 2. Aanpower availabilityend illlty
 
per country). a4. Audits 2. Adequate timeln budgeting.

2. Communications and dispia systeip. 3. Intational network Is ora­
($200,OC0 + 2-3 person years I equipment and tional.
 
operational expense per country.
 
3. Full time Program Manager and a Standing (1) All estimatessubject to 10
 
Advisory Group ($250,000 p.a.) inflationary Increase. 
4. Workshops, consultants, travel ($500.000 
p.a.) for network ($150.000 p.a. + 202 year 
increment) - for National System. 

W.hirrra. 0.C. 

http:achie.ed
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GROUP 4 

Pioject Title: 

NARRATIVE SUMMARY 
Peoeam Goal: The baoldk, otajective Io 
which this fonject conmrbules: 

a
.C 

u 	 Pojec Puwpone:
inl 	 0 

The establishment of an international 
the
benchmark soils network based on 


>_ activities of national and Internationa 
research centers and recommendations on
I-


Z minimum performance data.
US 

u_ 

1. 	 Connitment of IARC's. NARC's and 
international Agencies. 

2. 	Structure for Governing Board. 

3. Establishing standards and pro-


cedures for datt managemont. 

4. 	Minimum standards for expermental
4. 

designs and performance data collection 

S. 	Corynitment by national and inter-to provideassistance tt
 
su 	 i national bodies 

0 national and international centers. 
-C 

Inputs: Activities and Type%of esoutcts 

Negotiate with IARC's, N.ARC'S and 

n Athe4 	 c: International Agencies. 
2. 	Develop standards for experimental

7 deinandaacleto.7 

3. Develop procedures and standards 
for data banks. 

Develop staffing 
plans.


4. 

5. Develop procedures to correlate
 
classification systems.
 

LOGICAL FRAMEWORK 

FORt 
SUMMARIZING PROJECT DESIGN 

Et.Projecl Comilelon Datae_ 

Date of thi SummfY 

OBJECTIVELY VERIFIABLE 
Me..ues of Goal Ahievon 

INDICATORS MEANS OF VERIFICATION IMPORTANT ASSUMPTIONS 

Cmena n Sae .dk *f pyfmlpl: 

Condt.ion, that i*;llindicate Imupose has been 	 Atlminl puepoe-ogad Slls: 
hieved: End of pWi.lC status. 

International and National Data Banks
 
established.
 

International and National governing boards 
established.
 
Responsible person Identified at each
 
cooperating agency.
 

Magnitude of Outpuls necesav and sufficient to achieve puspose. 	 AffecltS, output.-puep ot.IHs: 

1. 7 agreements singed with IARC's and 7
 

agreements signed with NARC's. Documents available Willingness of Centers and IARC's to
 
2. 	Bylaws established.
 cooperate.
3. 	Guldellhes established. 


national resources.
 
4. 	Standrds established. 
 nialfesources.

S. 	Agreements Signed.
xerimntalQualified 	 stAff available.Soil Tanonouy made adequate fol"ier 

tropical areas. 

Level of EffoltEpendit e for each activity. 	 Affecting Iesp~-~p Im: 

See Appendix 	 1. S.T. funding and organiation Is 

responsibility of another troika. 
6. 	Planning conferences and workshops. 2. IARC's and NARC's will cover costs 

TriigCours~es (international and of running experiments. 

regional) 	 3. Regional Coordination will be
 
.rgioal Cr a i
 

'ouI aa C..eean t~caewa. terWW 	 oe.ia.C 



GROUP 5 
LOGICAL FRAMEWORK El. Project CosiPlello Dle 

FOR Dote of this __m_______y_ -_SUMMARIZING PROJECT DESIGNProject Tltle: ________________________________________ 

NARRATIVE SUMMARY OBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIICATIONP'ora.m Goat: The broader objective to 
IMPORTANT ASSU11APTIOm 

M0..Uf 9 of Goal Achievement;
which this peoject Ctal'i. Jl,...: 	 coaC 6 t 1 altes of itsraeg o n: 

cn'I ejaaPaoe Conditions that il Ntstdicat.pwepooe has bee feikpapoa4,stUbiu E hlaevd; End of poj,,,s ,s. 	 Ape-el,giawl,-joea 
Is A systematic methodology forino-
0-	 technology transference developed for I. Technology transferred. Agro-technology available to be treml­se In participating countries. 	 2. Technology implemented.
3. 	 Network expanded. ferred.Identified.Similarly classified sells 

I 
uJ

.­

-J 
sytco.lnoeindcstieiodn
4.~~~ ~ ~ ~ ~ ~ ~ tentg~ ~~4]fhdPerfermanc dnfrtaio 

S O. c hanism o ec o nM i agn itudeOf Ou tputss WWrsu ficient so ischievip s e .. 4 .y 	 3po p a ci e s 
1. a Coordinating body established. 1. 	Coordination meeting convened.
2. 	Sufficient network stations estd. 2. Site Preparation and selection 1. Annual review reported. . Qualifed sni"i r2.dviau e t reort nded	 iret

3. 	Support servicesa ssured. i nitiated. 
 .	 C iica reports pub-t . s ui n nt if i
4. 	Effective information system 3. Information dissemination and training 3.Tchnic2.aa 
 i .b
 

eo.
Mcnfs
n 5.e anisd fSfor setric.sc n m c a a y i 	 4. Personnel trained. 3.. Scientific. private. and Support facilities exist.4. 	Skilled personne' required.
 
w 	36. training package sufficient for estpulcstoinrmd


dev.Ael oped 
W. 	 ablishing, maintaining and strengtheninj stainin 
 lishefied 
 ainaniale. ss e~eI o ~ z 	 a network developed 
Infestaliossted 

trifon orsho
 publicshd.
seotoro 

<d o a L e OfEftftESpendipupe forct i testt. 

. i£ 2. Areas of training identified. Coriaigbd:Financial 	 .dentified.3.Ifatutr 
frSrie 
n Training consultants 	 assistance provided.
o3. IfratrucureforservcesandGovernment
Information system established. Support for training workshop interest exists. 
Support for cotmmunication systems. 

@Pt-eeaihc.e. esmaW 
%.Va. a._ 

http:3.Tchnic2.aa
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