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Executive Summary

[NOTE: Since Chapter VI is a summary of the major conclusions of the
External Evaluation Team (EET) and their translation into actionable
recommendations, this executive summary concentrates on the highlights
concerning performance and special issues reviewed and is not intended as
a substitute for the report itself].

The SMSS project was initiated in October 1979 through a PASA with the
USDA and extended into Phase II through 1987 in Septeunber 1982 with a
total estimated funding level of $7,377,000. It was part of an AID/S&T
strategy in soil and water managemnert which foresaw the use of the Soil
Taxonomy (ST) classification system in agrotechnology transfer.

Per formance

In assessing performance, particularly within the context of project
effectiveness and impact, the team relied heavily upon application of
these criteria:

o use and application of ST by developing countries;

o extent of world-wide recognition of importance of
soil and site characterization in agronomic research;

o amount of cost-sharing and support provided by
international, regional and national organizations,
plus USAID missions;

o quality and type of technical assistance; and
o 1impact of SM3S activities within the U.S.

SMSS activities are categorized as technical assistance and technology
transfer. Based on replies to recont questionnaires, there is genesral
USAID field support of technical assistance and support services provided
and it has been more than adequate in responding to demand. The prcblanms
have been with the less than anticipated demand level and its ad hoc
nature.

All other activity comes under technology transfer. Perhaps the most
significant activity of the SMSS in Phases I and II has been its support
of International Soil Classification Committees (ICOMs) in their work of
revising and expanding the ST to cover alequately the soils of the tropics
and sub-tropics.

The training forums have also been an important element in the SMSS
program and are well-received, including a high proportion of cost
sharing. Many useful by-products have also been produced, e.g., providing
soil classification data for the World Benchmark Soil Project (WBSP). The
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workshops have, until recently, been an integral part of the ICOM

process, 1If is noted that changes in the focus and suoject-matter of both
workshops and training forums is under way as the project focus shifts to
the utilization of ST in soil managanent.

The WBSP, a misnomer for a soil-crop yield data base, collects and
analyzes soil samples (by the National Soil Survey Laboratory of SCS)
which have been randomly supplied by SMSS as a result of training forums,
soil classification workshops, and technical assistance. As a result,
SMSS now has one of the most comprehensive collections of representative
world soils. It is used extensively by IBSNAT in its crop model
development. Notwithstanding its expansion and use to date, there are
some general problems in the further development of the data base, (e.qg.,
it contains very limited crop yield data and virtually no climatic data,
it is not very user friendly, and it lacks spatial data) which need to be
addressal. Nevertheless, the quality and quantity of the NSSL outputs to
date are high,

Given the purpose of the S4SS project as helping IDCs to establish the
"prerequisites" for soil based agrotechnology development and transfer,
the EET assesses project performance to date, using the criteria specified
above, as highly cost-effective, and the problems it addresses remain very
Important and siqgnificant.,

Selected Iscues

The BET, in addition to assessing project performance, investigated a
nunber of issues provided in its terms of reference designed to get at
questions of continuing relevance, effectiveness and the actual and/or
potential impact of the SMSS project. These considerations formed the
basis for the major conclusions and recomnendations for the future but a
brief summary of the highlights follows:

Soil Taxonomy

0 The work to internationalize the ST is inevitably time consuming
and lonj-~tenn but it is important, has many beneficial by-products and
should be continued.

0 There is gratifying evidence of increasing use of ST bur very
little to date in agrotechnology transfer and none in soil conservation.
Nevertheless, the ST has become, de facto, the international soil
classification system. T

O Problems impeding the usc of ST have been identified. Among them
is scarcity of trained staff, poor laboratory support services and lack of
know-how in interpreting taxa for practical applications,



0 The absence of sufficient management information for the soils of
the tropics constrains SMSS's ability to relate ST to management but
linkages with IBSNAT in its Decision Support System for Agrotechnology
Transfer (DSSAT) and others will help in developing such information and

methodologies.

o Creating an awareness and understanding of the potential use of ST
as a soil classification system based on objective criteria is the most
important accomplishment of SMSS to date.

o While firmly supporting a change in focus in Phase III to the
actual utilization of ST, i.e., in soil survey and soil survey
intecpretation, and on soil fertility and water management - soil
classification relationships, it is necessary to recognize the progressive
steps involved in a systematic and effective approach to soil management
and that only where these steps have taken place can "soil management" or
"technology transfer" occur in a routine manner.

Soil-Crop Yield Data Base

o0 Soil survey information generated in LDCs is in general meager and
insufficient to make most kinds of predictions on, or control, crop
per formance.

0 Data base managenent systems and artificial 1ntelllgence are very
new tools with considerable potential and SMSS involvement in these
developments should be continued, particularly its collaboration with
IBSNAT,

o Efforts to design a coanprehensive data base managenent system which
is user-friendly and facilitates soil interpretation, i.e., Dred1rt1ng
soil behavior and verformance from soil data, should be a major priority
for Phase TIT and SMSS's next major accomplishment.

Training Forums

o The time has come to consider more in-depth training needs with a
changing focus on utilization in step-wise progression.

o Increased involvament of regional and national organizations in the
design and conduct of training programs should be encouraged ard
facilitated to accelerate the foundations of national understanding and
participation.

o In Phase III, a modular package of training programs should be
developed based on a systams approach.



Technical Assistance

o The problam of coordination of SMSS activities with other field
activities is at least a partial function of the ad hoc nature of the
technical assistance demand.

o There is an obvious need for a programmed or planned approach to
technical assistance which is less passive and more result-oriented.

o Thils may require some kind of a planning, coordination and
brokering mechanisn for headquarters and field activities which involve
significant soil and water management components, e.g., the "umbrella"
concept now being developed by S&T/AGR/RNR.

Strategy

o A shift in progran ar=as and operational mode is desirable in Phase
ITI. The current mode is too passive for ST utilization and desired
products are not likely to be produced as a sole by-product of mission
demand for SMSS support services.,

o The understandable concern that the commodity focus of the IARCs
will undermine attention to other critical aspects of the production
process and on-farm application will be overcome with patience and
persistence and work itself out as credibility gains momentum through the
use of solid ST work by SMSS and the crop modeling of IBSNAT enters the
validation and denonstration phase.

0 A five-year strategy paper would be useful in conjunction with the
review and approval of Phase I1I, encamnpassing the new elements suggested
in this exercise and focused on a coordinated approach to catalyze and
influence actions to remove or ameliorate the impediments in reaching the
project purpose and projgram goal.

Management

o The SMSS was and still is a very cost-effective mechanism for
tapping into and channeling the major U.S. soil resources to provide
benefits both to the developing countries and the U.S.

0 The Project Leader has done an outstanding job and the EET wishes
to comgratulate him (Dr. Hari Eswaran) on his motivation, enthusiasm and
efficient implementation of the project.

o Backstopping and communication has been adversely affected at times
by a lack of flexibility in OICD support and SCS staff ceiling
limitations.



o The SMSS Advisory Panel has made a positive contribution to the
management of the project.

0 A systams approach to overcoming soil and water management problems
impeding agriculture production is endorsed by the EET. As part of such
an approach, and for other reasons, the "umbrella" approach discussed both
for USDA (i.e., SCS, ARS and CSRS) and AID (i.e., centrally funded soil
and water contractors, including PASAs) should be pursued.

Recommnendations

As noted, Chapter VI was written to provide the reader with a summary
and synthesis of the Team' major conclusions and the basis Ffor its
recammendations which are repeated here in truncated form:

1. SCS/SMSS and S&T/AGR, in collaboration with the Regional Bureaus,
USAID field missions, and principal soil and water contractors, should
initiate a series of actions designed to influence and restructure the
demand for technical assistance to make it more complamentary to the
utilization of Soil Taxonomy and ajrotechnology transfer and increase
project effectiveness and impact (specific suggested actions are
included) .

2. Any change in strategy, program focus, priorities, etc., which are to
take place in Phase 111, must be based on the major system elaments
(progressive steps) which are the prerequisites to improved soil
managanent and agrotechnology transfer.

3. SCS and 9MSS, in collaboration with S&T/AGR and current and potential
users, should review strategy, objectives and plans for establishing a
soil-crop yield data base to, inter alia: (a) stimulate and support
national involvement: and (b) think through the uses, content, design,
interfaces, etc., of a user-oriented soil data base management systeam,
including the role of the NSSL in Phase 1II.

4. Beginning as soon as possible, SMSS should initiate (through contract
or otherwise) the comprehensive design and on-line operation of a
user-friendly soil-crop data base which is machine retrievable for instant
analysis and use and is compatible with the DBMS developed hy IBSNAT for
DSSAT. (Design points for resolution are also suggested).

5. SMSS and IBSNAT, in cooperation with TROPSOILS and others, should bhe
encouraged and supported by AID to assign high priority over the next two
or three years to develcpnent of an "expert system" for soil survey
interpretation.

6. Training forums and workshops should remain an important category in
Phase IIT but must shift in subject-matter, emphasis and perhaps format,
as utilization of ST and coordination of soil and water management
activities are stressed. (Specific sugyestions to accomplish this are
provided) .



7. An end-user survey on the usefulness of current publications and
reactions to planned or needed ones should be considered in preparation
for Phase TT1T1.

8. As a crucial part of the preparation, approval and allocation process
for the proposed extension, a revised and written five-year strategy
should be developal which will set the parameters for subsequent project
(re)design to be included in the AID Project Paper and OICD/USDA PASA and
for work planning. (Blements in such a strategy are suggestad) .,

9. The USDA, particularly OICD and SCS, should arrange for adequate
support to SMSS headquarters professional staff, particularly for the
Project weader. 1In planning Phase I1I along the lines sugyested, the
staffing needs for backstopping will require review and, most probably,
augmentation.

10. USDA managanent, in collaboration with AID, should consider the
advantages of consolidating its AID-Financed soil, water and related
activities into a single, "umbrella-type" project or PASA, involving SCS
(SMSS), ARS (TSMM) and CSRS, possibly anoryy others.

1l. AID/S&T/AGR management, in collaboration with the AID regional
bureaus and, amo.; others, USDA, should move forward with their plans to
Jevelop an "umbrella-type" project for all centrally-funded soil ard water
managenent projects.

12.  In preparation for Phase III, the project design should be revised
to:  (a) more clearly distinguish between major design levels; (b) provide
objectively-verifiable indicators; (¢) incorporate any changes resulting
from review of the above recommendations; and (d) make technolcgy transfer
more "output-oriented" - leading to increased SM35 effectiveness and
eventual impact,
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I. PURPOSE AND METHODOLOGY
Issues

The purpose of this effectiveness-oriented external evaluation is to
review progress to date in achieving the established program objectives,
assess how the several program activity components have or are
contributing to achieving the overall goal and, in particular, reassess
the activities relatad to the potential role of SOIL TAXONOMY (ST) in
agrotechnoloqy transfer.

During the preparetory phase of this evaluation, the Renewable Natural
Resources Division, Office of Agriculture, Bureau of Science and
Technology, of the Agency for International Development (ATH/S&T/AGR/RNR),
in close collaboration with the Soil Conservation Service (SCS) of the
United States Department of Agriculture, develoved a set of issues which
were intended to focus the evaluation exercise on the actual/potential
impact of project activities and the effectiveness of the approaches being
made. At the same time they would help provide the framework for an
assessment of the current relevance of the wmajor program objectives.

These issues and the evaluation team's scope of work are included as
Appendix No. 1. On the basis of its review, the External Evaluation Team
(EET) is to prepare a report which includes approoriate recommendations.

EXPECTATIONS

The evaluation is tinely in that Phase IT of the SMSS project will end
on September 30, 1987, and a proposal for funding Phase ITT will shortly
ne finalized. The review exercise itself and the team report are expected
to assist S&T/AGR in determining actions which can increase the
developmental impact of the services provided and develop a stronger and
more coordinated systems approach to agrotechnology transfer. More
precisely, the evaluation exercise will provide the occasion for reviewing
progress to date and providing analyses and technical inputs to assist AID
in:

o assessing the continuing validity of the project approach;

o recommending any needed or desirable changes in program
direction, emphasis and/or; style; and

o determining future funding levels.
Methodology
The evaluation exercise began with the preparation of a scope of work
for the EET, of which the most important component was refinement of the

selected evaluation issues. Shortly thereafter, a questioanaire was
prepared and sent to 16 USAID missions and a representative sample of



international and national institutions. OQuestions were designed to
obtain end-user statements on SSMS services and products and a very cuod
response was achieved. A samnary and analysis of these replies, prepared
by SSMS, is attached as Appendix No. 2. Comments from international
agriculture research leaders are also attached as Appendix No. 5.
Finally, to complete the preparatory phase, relevant documentation was
assenbled and, at the request of the Team l.eader, SSMS prepared a written
response to each issue as part of the documentation presented to the
team. At this point, the methodology involved (1) defining the important
issues and (2) collecting relevant data and docawentation.

The next stage involved a (3) dialogue between the interested parties
and (4) the developuent of a team synthesis and consensus. The orogram to
accomplish this is attached as Appendix No. 3. The drafting and clearance
of the report itself by the tean menbers is an important part of the
methodology which often results in further clarifications, definitions and
more specific recommendations. Finally, the process is concluded by (5)
an internal agency review of the report and, particularly, the
reconmendations included in a Project Evaluation Sunmary (PES).

IT. PROJFCT BACKGROUND
PASA

The SMSS project was initiated October 1, 1979 with a Participating
Agency Service Agreement (PASA) with the Office of International
Cooperation and Development (OICD) of USDA, Jatilizing the SCS as the
implementor, to create a mechanism for providing support services to
on-going AID country projects and to strengthen less developed countries
(LDCs) institutions dealing with soil survey, soil classification, and use
and managenent of soils. OICD handles the managerial aspects of the
program while SCS handles its tachnical side. Since its inception, a wide
range of services has been provided on a world-wide basis. Phase T -
October 1979 to August 1982, was funded for $2,127,000. Phase II -
September 1982 - September 1987, is provided with $5,250,000 in additional
funding for a total of $7,377,000.

AID Strategy
SMSE did not just "happen"; it was carefully designed to respond to a

felt need and the general technical assistance strategy of AID. 1In the
early 1970's, the predecessor of S&T/AGR/RNR provided 211(d) institutional

grants support to several land grant universities to develop their
expertise in tropical agriculture. This culminated in the creation of a
Consortiun of the Soils of the Tropics (CST) who pooled their resources

and talents to increase the productivity of tropical agriculture. In
1974/75, the Benchmark Soil Project (BSP) implemented by the Universities
of Puerto Rico and Hawaii, became operational. This was occasioned by the
publication by USDA of the Soil Taxomony (ST), the U.S. System of soil



classification, although it had been in wide unofficial circulation by
1970. The principal objective or purpose of BSP was to test the
hypothesis that the soil family category of Soil Taxonomy contained
sufficient information to serve as a basis for agrotechnology transfer.

Because of these efforts and on its own merits, soil taxonomy was
being used increasingly in many countries. The FAO-UNESCO legend of the
soil map of the world, which is based on Soil Taxomony, enhanced the use
of this system. In addition, most countries were using the standards of
the SCS in their normal soil survey work; the SCS Soil Survey Manual is
the basic guideline for soils activities in many parts of the world.

Justification

The international use of Soil Taxonomy and SCS methods of soil survey
and soil characterization was not without problems. Constraints of the
less developed countries (LDCs) include lack of laboratory facilities,
paucity of trained personnel and ahsence of a viable mechanism to receive
on-site assistance. 1Initially, Soil Taxonomy was used as a cookbook.
Also, soils were being misclassified because the correct analytical
techniques were not available or not being used and its statements were
being misinterpreted. More importantly, it was being used only to
classify holes in the ground and not as a tool to integrate the
disciplines of soil science. Many users, biased by the previous genetic
systems could not appreciate that Soil Taxonomy is a system to make and
interpret soil surveys. Properly used, the system could serve as a
quality control mechanism for soil survey programs and, more importantly,
as a tool for agrotechriology transfer which would minimize trial and error
experimentation and accelerate agricultural develooment in the tropical
and sub-tropical areas of the developing world. The need for a program
to strengthen institutions in the LDCs which were dealing with soil survey
and classification and the need to provide support services to AID country
projects became increasingly apparent and provided the justification for
the SSMS project.

S&W Project Portfolio

The SMSS project is one of a group of S&T/AGR projects concerning soil
and water management. They include:

o The International Benchmark Sites Network for
Agrotechnology Transfer, (IBSNAT). This Project,
implemented through a contact with the University of
Hawaii, involves the development, testing and validation
of crop models to predict yield and simulate the effect
of alternate management practices to control outcomes.

It involves transfer by simulation rather than by analogy
as is the case of the Benchmark Soil Project;



0 The TropSoils CRSP. This collaborative research
support program is primarily directed towards the
development of improved management practices to overcome
key soil constraints in selected agro-ecological zones.
It involves North Carolina State Univer51ty as the
management entity plus Cornell University, Texas AsM
University and the University of Hawaii.

0 The project on Technology of Soil Moisture Management
(TSMM) . This involves a PASA with the Agricultural
Research Service (ARS) of USDA on soil and water research
for dryland agriculture, particularly in Sub-Sahara
Africa;

0 Water Management Synthesis II. The WMS involves the
Consortium of International Development (CID), Cornell
University and the Universities of Colorado and Utah
State in a systems approach to water management on the
farm;

o The Plant Tissue Culture (PTC) project with Colorado
State University concerns the use of biotechnology to
breed stress-resistant plants which are adaptable to
tropical and sub-tropical soils and their ecological
conditions; and

o0 The Biological Nitrogen Fixation (BNF) Project, also
implemented through a contract with the University of
Hawaii, which is de51gned to increase the efficiency of
nitrogen fixing microorganisms adapted to LDC conditions
through biotechnology methods.

0 The International Fertilizer Development Center,
located in Mussel Shoals, Alabama, is concerned, among
other things, with developing new fertilizer products
within the soil-water-crop complex, the development of
indigenous capabilities and the use of local resources
(e.g., rock phosphate).

o The International Board for Soil Research and
Management (IBSCRAM) is a new organization, located in
Thailand, which is attempting to organize various LDCs to
focus on selected soil management problems through a
networking process. For exanple, a sub-network could
concentrate on acid soils, land clearing, etc. AID/S&T
provides partial support along with other donors.



ITII. ASSESSMENT OF PERFORMANCE

A. Major Program Objectives
The "objectives" of the SMSS project were spelled out during
the process of extension to Phase II in 1982 as follows:

1. Technical assistance. Provide technical assistance personnel to
AID and LDCs to assist national staffs in problem identification,
evaluation of opportunities, and development of new programs in the
subject area of soil survey, land use, land use planning, soil
conservation, and soil fertility and management.

2. Technology transfer.

a) Improve the U.S. systemn of soil classification, Soil Taxonomy, to
make it more applicable and acceptable to tropical and subtropical
countries, especially in soil management and soil fertility, thus
enhancing its value as a vehicle for effective agrotechnology
transference.

b) Encourage and motivate the use of Soil Taxonomy in the LDCs and
provide assistance for its greater use in national or regional soil
survey programs.

c) Assist in the develomuent of methodologies for the fertility
evaluation of the soils of the tropics, integrate soil fertility
evaluation and soil classification for better management, improve the
interpretations of soil surveys, and inform LDC scientists on recent
innovations in soil management techniques.

d) Increase the network ard linkages already established by SMSS for
a more efficient utilization of information for technology transfer.
More specifically, provide the linkages for AID's cluster of soil
based rosearch projects.

B. Scope of Work
To achleve these objectives, the PASA requires that the fcllowing work

will be performed by the SCS:

1. Technical assistance. This will be provided on request up to six
weeks on a TDY basis for a total of 24 person months for the first and
second project years and 36 person months for the remaining three
years. The tasks to be undertaken under this project include the
following:

0 Provide professional expertise to AID in formulating
appropriate broad policies and programs relatina to problems in
land use, and land use planning for food production in the LDCs.



o Give professional technical assistance to countries on matters
concerning soil surveys, soil conservation and soil management,

0 Participate in reviews or evaluations of proposed or ongoing
projects in soil survey, soil conservation, and soil management.

0 Organize workshops, seminars, and training programs in LDCs to
meet program needs.

0 Prepare publications on selected aspects of soil management as
they affect land use and land use planning in LDCs.

O Help create soil fertility awareness, soil testing
laboratories, soil fertility interpretation and farmer oriented
extension services.

0 Help develop training packages by involving LDC personnel.

o Provide specific analytical and/or field testing services to
the field.

0 Prepare publications on selected aspects of soil management as
they affect land use and land use planning in LDCs.

0 Obtain experience and information which will improve the
technical transfer portion of the project by obtaining a clearer
definition of problems and help to sharpen the focus and set the
priorities for the technology transfer program.

2. Soil Taxomony Improvement. The SCS will maintain an International
Soil Classification and Correlation Staff at Washington, D.C. which
will work closely with the U.S. Director, Soil Survey Classification
and Correlation Division in coordinating revisions to the Soil
Taxonomy to make it more applicable and acceptable to tropical and
sub-tropical countries. Specific functions include:

0 Review proposals for updating the Soil Taxonomy.

o Originate and develop changes in the Soil Taxonomy for use outside
the United States.

0 Bstablish and give guidance to international conmittees dealing
with certain facets of the Soil Taxonomy.

0 Provide limited on-site assistance in the LDCs for the use of the
Soil Taxonomy. Provide technical support in soil classification to
scientists who are involved in the soil survey projects.



o Organize and coordinate international workshops for improving the
Soil Taxonomy. (three workshops to be organized during the five year
life of project).

¢ Publish newsletters to inform conmittee meubers and others of any
activity for improving the Soil Taxonomy.

o Maintain a cowprehensive file of proposals for updating the Soil
Taxonomy and supporting documentation.

o In adc'ition, the SCS will keep a Research Soil Scientist at the
National Soil Survey Laboratory (SCS), Lincoln, Nebraska. The soil
scientist will work closely with the International Soil Correlation
staff of the National Soil Survey Laboratory (NSSL) to provide fox
coordination and quality control in the uniform application of soil
classification standards., The staff of the NSSL will be available to
develop methods and to assist in sampling and characterization of
soils in inter-tropical areas. T1ts functions will include:

o Verify analytical procedures and analytical results established by
cooperating laboratories for use in soil classification.

o DNevelop methods needed for characterizing soils in intertropical
areas.

0 Perform analyses needed to define new taxa if sophisticated
laboratory facilities are not available in the countries where these
soils occur.

o Help standardize analytical laboratories in about six tropical
nations (2 each in Africa, Asia and Latin America).

0o Maintain a data bank of representative samples of taxa from
intertropical areas.

C. Major Activity Components

The project decign, as reflected in project documentation and reports,
is more activity than output oriented, so in attempting to assess
performance to date in achieving project objectives, it will he useful
first to review progress under each major project activity category.
Detailed information on each component is included in (i) the annual
reports, (ii) progress reports and (iii) backqround documentation provided
for this evaluation, some of which in included in the appendices. Orly a
highly saunarized version pertinent to the assessmeut in included herein.



1. International Soil Classification Conmittees (ICOMs) and Workshops

As Soil Taxonomy was developed for the U.S. temperate zone, refining
it for the intertropical areas was an early activity of SMSS. Through
suggestions form the international scientific conmunity, areas of
weaknesses are identified and ICOMs are formed under the chairmanship of
leading international soil scientists. When the TCOMs have reached a
certain stage in their discussions, a workshop is organized by SMSS to
allow the mombers to discuss the issues. Without these workshops, SCS
scientists would not be able to participate effectively in the process and
soil taxonomy would soon devolve into just another national system.
Participation of LDC soil scientists is also made possible and their
knowledge of the use and nanagement of tropical soils is a valuable input
in and lends credibility to the efforts to refine Soil Taxonomy .

Preparation for the workshops commence a year or two in advance,
During the first visit to the host country, initial plans are discussed,
the field sites to be visited during the workshops are determined, and
arrangements are nade to sanple the sites., In brief, the nurpose of the
workshop is to provide a forum for the ICOM members to meet, and discuss
and resolve the taxonomic issues which may be involved,

Over the past six years, eight international committees were created
as follows:

Name Chairman Date Created
0 Low Activity Clay (ICOMLAC) F. Moormann, Netherlands 1976
0 Oxisols (ICOMOX) S. Buol, South Carolina 1978
0 Andisols (ICOMAND) M. Leamy, New Zealand 1978
0 Moisture Regimes { TCOMMORT) A. VanWanbele, New York 1978
0 Aridisols (ICOMID) A. Osman, Syria 1978
0 Vertisols (ICOMERT) J. Comerna, Venezuela 1979
0 Spodosols (ICOMOD) R. Rourke, Maine 1982
0 Wet Soils (ICOMAQ) J. Bouma, Netherlands 1982

The work of these committees is time consuming as much of it is done
through correspondence and involves considerable collation of information
and preliminary testing of ideas. In addition, each proposal must be
tested to evaluate its repercussions in other parts of the Soil Taxonorny .
When each ICOM submits its report, it is evaluated by the National Soil
Taxonomy Policy Committee and then distributed nationally and worldwide
for international testing after which it is officially accepted, revised
or rejected by SCS. This whole process can take 4 - 10 years or even
longer. The current status of these committees is:



ICOMLAC -coapleted its task and proposals have been accepted after field
testing by SCS. Final amendment in process. Tts 13 Circular
Letters and other selected pavers have been published as SMSS
Technical Mongraph No. 8.

ICOMMORT -report submitted and accepted by SCS but not yet testad or
adopted. The Chairman developed a data base of the soil moisture
ryimes of the intertropical countries (SMSS Technical Monographs
Nos. 2,3 and 9) to supplewent committee work.

ICOMERT -completed its task and report being prepared for testing.

ICOMOX  —-expected to submit proposals by end of 1986,

ICOMAND -expected to submit proposals by end of 1987,

ICOMID -proposals expected in 1988

[COMAX  -proposals expected in 1988

ICOMOD  ~proposals expected in 1988

The first international soil classification works.wop was held in June
1977 in Brazil to provide ICOMLAC meawbers with the opportunity for
personal interaction and studying key examples of the soils under scrutiny
in the field. It was carried out by the University of Puerto Rico (UPR),
ander a grant provided by AID, with SNICS and EMBRAPA. An outstanding
success, it stimulated the establishment of new ICOMs which in turn led to
further workshops:

Brazil -1977
Malaysia/Thailand -1978
Syria/Lebanon -1980
Rwanda -1981
Sudan -1982
Chile/Equador -1984
Phillipines -1984
Brazil -1986

Workshops are planned for 1986 in Brazil (Oxisol) and for 1987 in Japan
(Andisol-Aquic Moisture Regime). The first three workshops were

largely financed through separate AID grants to UPR but beginning with the
Rwanda workshop, the 3MSS provided most the funds, in part through
contracts to UPR which continued to be centrally involved in the planning
and organization. It is certainly worth noting that the experience gained
in the initial workshops and the realization of the scope and magnitude of
the required effort played an instrunental role in the establislment of
SMSS.

There is no doubt that the TCOMs have played a critical role in
extending the usefulness and acceptability of the Soil Taxonomy as a
worldwide classification system, in fact they are the sine qua non. Their
objectives have been clear and they have provided, or are providing,
information needed to revise and complete the Soil Taxonomy so it can be
used to classify any soil in the world. It has been a very cost-effective
mechanism, relying heavily on volunteered time and supplewented by the
workshons which have improved in efficacy over time, i.e., they now
minimize "ponp and circumstances" and are strictly working qroups, i.e.,



specific in scope and output-oriented. This was a logical and timely
change in focus as the need to demonstrate the intent and willingness of
SCS to "internationalize" Soil Taxonomy decreased and the increasing
involvement of international and Third World scientists became apparent.
The linkages established through the ICOMs have increased the status of
Soil Taxonomy and greatly assisted in its adoption by many other
countries,

Criticism of ICOMs is nostly confined to the amount of time it has
taken for them to complete their work as well as the time it has taken SCS
ko revise and awend "Soil Taxonomy" to include the results of their work.
Indeed, there has been considerable slippage in the original target dates
for completion so this criticisu is understandable but, in the opinion of
the team, it is generally unfair. Soil Taxonomy, to be effective , nust
have stability and any revision has to thoroughly tested internationally
before it is adopted. Such evaluation is a tine consuming and
participative process. Also, it nust be remambered that the members of
ICOMs are volunteers who participate in the studies for "the good of the
order" and are not paid for these efforts. Therefore, the amount of
pressure which can be exerted by the Chairman and the SCS is limited.

2. Technical Assistance

Since its inception until the latest Annual Report, SMSS has served 50
countries with approximately 2539 person-days involving 199 advisors.*
During fiscal year 1985, SMSS responded to requests from 16 countries
which involved 406 person—days of temporary duty assignments (TDYs) and 41
advisors. The nauber of technical assistance requests, in the opinion of
SMSS, is small because they originated from the developing countries
themselves and ware not generated by SMSS which has the capacity to handle
more requests. The problaw is exacerbated by the fact that many USAID
Missions are still not aware of the service available and "creating this
awareness" continues to be an important activity.

Nevertheless, soil scientists traveling for SMSS soil sanpling
purposes are becoming increasingly involved in technical assistance and
also with on-site training. The general areas of technical assistance in
FY 1985 have included:

0 reviewing on-going projects (Indonesia);
0 technical back-stopping of on-going projects (Jamaica, Peru);

o providing technical information and assisting national
Institations with proqgram development (Thailand) ;

providing consultant services to national institutions
(Taiwan); and

o

*Annual Report, SMSS, 1 October 1984-30 Septanber 1985
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o providing consultant services to AID/Washington (Fragile Lands
Initiative) .*

Thirteen of 16 U.S. Missions responded to the questionnaire dispatched
during the preparatory stage of this evaluation exercise. General
satisfaction was expressed to the TDY's requested by Missions and country
institutions. SMSS received high ratings on the quality of TDY personnel
and, with only one exception, outstanding in working with local
counterparts. Some misgivings were expressed concerning response time
which, according to SMSS, averages about five weeks.

The SMSS project leader, who has had the opportunity to consult with
every mission, has come to the following conclusions regarding technical
assistance demand:

a) Most USAID missions are ill-informed about SMSS, the activities it
undertakes and services it can supnly.

b) Administrative difficulties also are an impediment. Most country
projects are subcontracted, and contractors are not eager to request
assistance. ™issions do not have the flexibility for "buy-ins" unless
this is built into their projects; consequently, even if there is a
desire, there are serious problems.

c) Missions are over-worked and understaffed and are generally not
excited to sec centrally-funded staff (i.e., the carpet-bagger
syndrone) .

d) Missions like to be informed about but are generally not involved
in centrally-funded activities. They are also concerned that such
activities be coordinated to reduce "project fatique" of local staff.
AID/W has not been successful in effectively accomplishing this to
date but the concept of a soils and water unbrella project is being
developed partially in response to this problem.

e) SMSS is a new concept to most Missions and, in the beginning, it
was difficult for theu to accept that services were available at no
cost.

The performance of SMSS in technical assistance, including the support
and backstopping provided by the SCS and AID/S&T/AGR, appears to be more
than adequate in terms of responding to demand. 1n the past, the main
problems affecting demand have been (i) in generating an "awareness,"
i.e., demand, on the part of missions and LICs for the type of services
which can be supplied, (ii) coordination with other soil and water
activities and (iii) timely and effective involvement of SMSS at the
planning and inplementation stages of hilateral country projects. These
problems are likely to continue in the near future and may be further
complicated by the neced to restructure demand in the light of new
priorities, e.q., the utilization of Soil Taxonomy in soil survey
interpretation, ete. =

*Ibid, refer for detail.
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3. Training and Problew-Oriented Workshops

Assessuents of less developed countries have repeatedly drawn
attention to the lack of personnel at all technical levels, not only for
making and interpreting soil resource inventories but also for supporting
production-oriented research., The training of key personnel from LDCS to
provide conpetent technical support for research and development and
production activities in their respective home countries is a priority
function of Soil Management Support Services (SMSS). Their training
programs are designed to create a nultiplier effect, with personnel
trained by SMSS in turn conducting their own training courses within their
own countries. Another function of SMSS with respect to training is to
produce training packages and assist whenever possible these sccondary
training activities,

The purpose of the Tnternational Training Foruws is to reach a large
nuauber of soil scientisks in LDCs to inform theu of recent developuents in
soil survey, classification, and the use and management of soils. The
orojgran addresses the new generation of soil scientists who have not had
the benefit of a western education.

Although the focus in forums is on Soil Taxonony, attention is paid to
other aspects of soil science and related sciences, and varticular
attention is given to management of crops important for the region or
country. An exanple of the major emphases involved, in addition to the
training on Soil Taxonomy, is the Training Foruws held in the Pacific
Rexjion:

Country Year Major Emphasis

Fiji 1980 Soil Taxonomy

Papua New Guinea 1982 Soil Survey Interpretation
Guan 1984 Soil Survey

W. Samoa 1986 Soil Fertility

The major objectives pursued in the Training Forums thus far have
heen:

o0 To have Tand-use planners and other users of soil resource
inventories becone aware of how Soil Taxonomy can be used for
agricultural develoment through agrotechnology transfer.

2 To enable soil scientists to become proficient in the use of Soil
Taxonomy for making and interpreting soil resource inventories.

o To inform persons in agricultural research about soil survey, soil
classification, and the kinds of information that could he derived
from soil resource inventories,

o To enhance the quality of teaching soil science in agricultural
universities and to enable all workers in soils to exchange
information and experience.
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o To understand basic literature pertaining to soil properties in
terms of an internationally known classification system.

o To be effectively involved in soil surveys and to be able to use
soil survey information.

o To actively participate in the transfer of agrotechnology both
internationally and within the country.

0 To broaden the perspectives and development of an exchange of
technologies transferred back to the United States and also providing
a pool of resource persons knowledgeable to international conditions
and agricultural practices and soil resources to assist developing
countries.

SMSS organizes these Training Foruws but their success is largely due
to the efforts of the host institutions and other cooperating national,
regional, and international organizations. Many of the collaborators have
provided financial support to the Training Forums. In fact, the travel
and per diau of all participants has come from non-SMSS funds.

In addition to the teaching and training aspects of the Training
Forums, audiovisual materials are prepared for the training activities. A
16 mm movie entitled, "Soil Taxonomy: A Technical Language of Soil
Science" was filmed in Puerto Rico and New York and a slide set and
cassette tape has been prepared on the same subject. Another major
benefit of the Training Foruuws is the published proceedings containing all
the papers presented and the data and descriptions of the soils sampled.
The soils data is the basis for the World Benchmark Soils Project (WBSP)
of SMSS.

By the end of FY 1986 about 600 international participants will have
attended the Training Foruns representing about 80 countries. Some
countries will have been represented more than one time. The Forums thus
far organized or planned for the near future are:

No. Year Country

I 1980 Fiji; S. Pacific

II 1981 Morocco; N. Africa

ITI 1982 Cameroon; W. Africa

v 1983 Thailand; S.%. Asia

\Y% 1983 Papua New Guinea; S. Pacific

\"A1 1983 Costa Rica; C. America

VII 1984 Phillipines; S.FE. Asia

VIII 1984 Jordan; Middle East

IX 1984 Guam; S. Pacific

X 1085 Rwanda/Burundi; C. Africa

X1 1985 Zambia; Southern Africa

XII 1985 Pakistan; Asia

X111 1985 Tunisia; N. Africa

XI1v 1986 Phillipines; Association of South-East Asian Nations
(ASEAN)

XV 1986 Western Samoa; S. Pacific
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Collaborators on these forums have been:

Forum No,

IO

II.

III,

IV.

1!

VI.

VII.

Collaborating Institutions

University of South Pacific, Fiji

Department of Agriculture, Fiji

South Pacific Council, New Caledonia

Soil Bureau, DSIR, New Zealand

ORSTOM, France

USAID/Suva

Institute National Recherche Agronomique, Morocco
University Hassan II, Morocco

University of Ghent, Belgium

FAO, Rome

Arab Centre for the Studies of Arid Zones and Dry
Lands, Syria

Benchmark Soils Project, University of Hawaii and
University of Puerto Rico

USAID/Rabat

Institute National Recherche Agronomique, Cameroon
Benchmark Soils Project, University of Hawaii and
University of Puerto Rico

FAO, Cameroon

ORSTOM, [rance

USAID/Yaounde

Department of Land Development, Thailand

IBSNAT, University of Hawaii and University of Puerto
Rico

FAO, Rome

Rubber Research Institute of Malaysia

Other Thai Organizaticns

USAID/Bangkok

Department of Primary Industries, PNG

IBSNAT, University of Hawaii and University of Puerto
Rico

Soil Bureau, DSIR, New Zealand

Soils Division, CSIRO, Australia

University of South Pacific, Fiji

USAIND/Suva, America.. Fubassy, PNG

CATIE, Costa Rica

CIAT, Colunbia

Kellogg Foundation, USA

University of Costa Rica

ROCAP/San Jose

PCARRD, Phillipines

IRRI, pPhillipines

USAID/Manila
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VIII. Department of Agriculture, Jordan
ASCAD, Syria
University of Jordan
USAID/Jordan
Near Fast Bureau, AID/W
IX. University of Guam, Guam
University of South Pacific, Fiji
ACIAR, Australia
Commomwealth Foundation, Great Britain
GTZ, West Garmany
USAID/Suva
X. Carte Pedologic Rwanda
Ministry of Agriculture, Rwanda
Ministry of Agriculture, Burundi
Universiti Burundi
BADC, Belgium
USAID/Kigali
USAID/Bujunbura
XI. Department of Agricalture, Zambia
University of Zambia
NORAD, Norway
BADC, Belgium
USAID/Lusaka
Soil Survey o‘ Pakistan
National Agricalture Research Center, Pakistan
FAO/Rome
Fauji Fertilizer Company, Pakistam
National Fertilizer Corporation, Pakistan
USAID/ Islamabad
XIIT. Department of Agriculture, Tunisia
ACSAD, Syria
University of Ghent, Belgiau
ORSTOM, France
USAID/Tunis
Near Fast Bareau, AID/MW
X1v. Ministry of Agriculture and Food, Phillipines
Bureau of Soils, Phillipines
PCARRD, Phillipines
ACIAR, Australia
USAID/Manila
XV. University of South Pacific, Western Samoa
University of South Pacific, Fiji
Soil Bureau, New Zealand
ACIAR, Australia
South Pacific Agricul ture Rescarch and Development,
Western Samoa
USAID/Suva
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Through the 14 “orums already conducted, SMSS has reached about 600
soil scientists in sbout 35 countries. The foruus usually consist of six
days of indoor technical sessions and seven days of hands-on training in
the field. According to SMSS, the observed transformation is sometimes
unbelievable. In the beqginning, many participants are fuwbling trying to
grasp the new concepts buat, in the last few days when they classify soils
on their own, the results are very rewarding and the inport of the new
knowledge acquirad is self-evident., There are other indicators of
success, however, particularly in terms of the time devoted and
cost-sharing provided by other organizations. 1In Zanbia, as an exanple,
cost sharing involved:

DOA Zambia $10,000 (estimated)
NORAD 75,000
USATD 45,000
Belgian T% 25,000
Canadian TA 5,000
IBSNAT 4,000
SMSS 10,000%

University of Zambia 3,000
Soil Correlation and Managamwent Workshops

Workshops, which are not designed primarily for training, are problem
or functionally-oriented. The International Soil Classification Workshops
are conducted to support the work of the ICOMs as previously reviewed.
However, for the most part they have served their purpose and are being
phased out. They are being replaced by (i) International Soil Correlation
Meetings (1SCOM), and (ii) International Soil Management Workshops
(ISMW) .

Both will be "open meetings" in the sense that SMSS financial support
will be miniwal vith most of the funding coming from USAID Missions and
other sponsors. ICOMs are designed to serve the purpose of international
soil correlations and as a quality control mechanisu for national soil
survey instituations. They enable scientists to exchange experience and
observe soil managonent practices in other countries, particularly in the
U.S. ISMWs will be designed to address special soil constraints or
problems soils with the enphasis on management although they will have a
small characterization and classification component.

An exawple of the latter was the very successful Soil Minagauent
Workshop on the "Classification Characterization and Utilization of Peat
Land,™ held 7-18 April 198/, in Thailand and Malaysia. Organized by the
Land Developwent Department of Thailand and the Malaysian Society of Soil

*pPlus tGE"TEEEYHEEBEEWHEHME}AYhindm&iférials. SMSS contributions in each
Forum have not exceeded this amount.
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Science, the principal purpose of the workshop was to evaluate the impact
of deforestation of the peatland eco-system and to assess available
technologies to utilize peat lands with minimal disturbance to the fragile
resource base. The program involved field trips in both Malaysia and
Thailand, presentation of original papers, and a series of technical
sessions. A final report, which will be publishead and distribated by
SMSS, is under preparation.

Per formance

The responses to the questionnaire on training per se were very
positive. FEvery mission found them relevant, appreciated by the host
country, and effective. Similar support from the IARCs and international
organizations specializing in soil is most encouraging.

The EET concludes that, for the proportion of the budget spent on
training and workshops (approximately 3 and 15 percent respectively of the
five year budget for 1982-87 which totals $5,250,000), these activity
components have been highly cost-effective, both in terms of the number
staged and the output and quality of the workshops and forums. It is
noteworthy and gratifying that host countries and other organizations
contribute substantially to the cost of running the training forums.

These foruus also have many significant results other than training, e.q.,
provide additional soil data for the WBSP data bank, site characterization
for IRSNAT collaboration, etc. The forums act as a catalyst to help soil
scientists and their institutions become more effective. This has been
accoaplished hy appropriate instructions and the development of a peer
concept in which soil and allied scientists from national, reqgional and
international backgrounds developed a continuing , working rapport within
a collegial atmosphere. They have obviously assisted scientists to
anderstand and atilize soil taxonomy, and this conprenension will provide
a good hasis for agrotechnology transfer.

4. World Benchmark Soils Project (WBSP)

The WBSP and the soil data base of SMSS are outcomes of other SMSS
activities, i.e., assistance and training. The data base is a result of
the soil sampling activities of SMSS in conjunction with its Soil
Classification Workshops and Training Forums. For each of these
activities , one or two soil scientists of the U3DA-SCS describe and
sample selected sites in collaboration with local soil scientists and
other agronomists. The soil samples are shipped to the U.S. and are
prepared and analyzed by the National Soil Survey Laboratory (NSSL) of the
SCS. In some cases the samples are split and duplicate samples are sent
to laboratories in the cooperating countries for inter-laboratory checks.
In selecting the pedons, preference is given to sites at experimental
stations. The advantage of this procedure is that all the sites are
characterized by the samwe methodology or procedures as established by the
USDA-SCS. This differentiates the SMSS data hase from other world data
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bases where sanpling and analysis is done by different organizations. The
only exceptions are the data base being developed by the International
Soi' s Reference and Information Center (ISRIC) and by ORSTOM of France.

Objectives

The objectives of WBSP have changed with time. Initially, between 1980
and 1985, the objective was to provide information for the International
Soil Classification Workshops, ICOMs, and the International Training
Foruws. However, with time and as the data base grew, its usefulness
became more apparent, and a new set of objectives have been developed:

a) to provide a data base to test the concepts in IBSNAT's
Decision Support System for Agrotechnology Transfer (DSSAT)and
also to provide data for its soil-weather-crop simulation models.

b) to provide a data base on international soils and a bank of
soils from foreign countries for research purposes, to test soil
property interrelationships or methods of analysis.

c) to assist countries in providing soils information for their
benchmark soils or soils of agricultural experiment stations.

d) to serve as a quality control mechanism for interlaboratory
cross-checks and thereby aiding countries to improve the quality
of their data.

A major goal of SMSS is to develop a soil-crop yield data base that
will improve the understanding of soil productivity and the effects of
management on soils. The data base, when used in conjunction with a
geographic information system, will help improve understanding of soil
conservation and the effects of soil erosion on soil productivity.

Per formance

To date, the activities unde: the caption of wBSP (really an outdated
misnomer) involved the characterization data for reference on benchmark
soils throughout the world [NOTE: It began in support of the original
AID-sponsored Benchmark Soils Project carried out by the Universities of
Hawaii and Puerto Rico}. Many of the soils are located at agricultural
experimental stations in developing countries and, in many instances
provide the only complete characteriration of its soils.

Although the intent is to have as many reference sites as possible
characterized and documented, no special effort is made on terms of TDYs
for this activity. The samples collected to date constitute the samples
collected for the Training Forums and the Soil Classification Workshops.
In addition, SMSS has a collaborative linkage with IBSNAT and TropSoils
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projects where their experimental sites are also characterized. On a few
occasions, SMSS has characterized experimental sites of USAID Mission
projects.

As a result, SMSS and the SCS now have one of the most comprehensive
but random collections of representative world soils which have been
described and analyzed in a systematic way. Sampling has taken place in
34 countries. As of 1986, an approximate total of 3129 samples for 545
pedons had been made. The general types of available data are soil
characterization morphological, climatic and crop yield data, SMSS is
developing a soil interpretation record for each of the soils sampled and
will add these to the horizon data for each soil.

Table 1 shows the taxoncuic breakdown of the pedons that have been
sampled by and for SMSS and have been classified according to the Soil
Taxonomy. They have been further sub-divided by the pedons sampled by
Order and the distribution of pedons sampled by countries. The analytical
work has not been completed on pedons sampled in Korea (20), Indonesia
(10), Taiwan (4), Japan (21), Botswana (15), Tunisia (15), and Western
Samoa (14). Data are stored in the SMSS data base and can be used for
general comparisons.

Uses of the Data Set

The SMSS sampling projects have been used for inter-laboratory checks
and standardization; for on-site training in locating suitable sites,
sampling and collecting soil morphology data; and support for the
International Conmittees on Soil Taxonomy. The data were also used to
support the Training Forums and ICOM workshops conducted by tihe SMSS. The
data have been invaluable for testing Soil Taxonomy in the tropics and in
developing the proposed Andisol Order. Much of the development and
testing of the newly accepted kandic horizon and the resultant changes in
the Great Groups and subgroups of the Alfisol and Ultisol orders were done
using the data in the WBSP data base. Many countries submitted data for
developing and testing the proposals but the WBSP data base was the only
standard data set that could cover a wide range of climatic and geographic
conditions.

Table 1.--Summary of Pedons in SMSS Data Base by Classes in Soil Taxonomy.

Taxonomic Number
Level Represented
Orders 10
Suborders 34
Great Groups 86 (1)
Subgroups 179 (2)
Families 280 (3)
Particle Size Family 26 (4)
Mineralogy Family 12

Temperature Regimes 8 (5)

- ot D D 8 D il s ol S e S S W o T A S b . A8 A et s it P S o




20

Present uses of the data include the continued testing of Soil
Taxonomy; testing ICOM proposals such as the kandic horizon and proposed
changes to the Oxisol order; and the development of simulation models by
IBSNAT and ARS. SMSS is also using the data base to test the Fertility
Capability Classification (FCC) (Sanchez, 1982) systau developed at North
Carolina State tniversity. The newly formed International Board for Soil
Research and Management (IBSRAM) proposes to use the data set of WBSP-SMSS
to ease the transfer of data and/or technolegy from one area to another.

Jsing samples collected and stored by SMSS, the ARS has made
additional phosphorus neasurenents for the development of 1ime-phosphorus
models. Work on the interrelationships between fertility analyses and
standard characterization data are being conducted with the University of
Nebraska and SCS-NSSL scientists. Information in the data base has also
been used by personnel on international assignments arranged by the
International Activities Division of the SCS.

WBSP and DSSAT

In the docunentation provided the EET, it is stated that the WBSP data
base is now employed by IBSNAT for the application of the Minimum Data Set
on soils for the DSSAT. These data are required for estimation of soil
model inputs during validation and for prediction of crop responses at
sites where soil and weather data are not available and also where
experiments have not been performed. Tess than 25 percent of the data in
the WBSP data base is currently needed by IBSNAT for estimating soil model
inputs; however, it was decided that the entire pedon data base be
retained in DSSAT for two reasons: (i) crop models may change through
time and may include other soil factors which currently are not
considered; and (ii) since current crop models do not include all soil
factors that influence productivity at a site, interpretation or simulated
results must be made relative to known characteristics of the soil.

In the WBSP data base, not all soil properties required by IBSNAT,
particularly the temporal properties, are included. However, attempts are
being made to incorporate some of the temporal attributes. In addition,
information at critical depths required by the nodels may not be present
in the data base as the soils were sampled for pedological purposes.
Future sampling will provide these data once the critical depths are
established. A basic component or DSSAT is expert systems. This
artificial intelligence technique could be used to develop 'synthetic
profiles' for critical sites where data are not readily available or
argently needed to obtain a first approximation. The data bhase and DSSAT
users will want to examine the soil characteristics and WBSP could provide
a printoat of the pedon and soil data.

location of the pata Rase
The main data base is located at the NSSI in Lincoln, Nebraska, at the

Nebraska State Computer Center. The data have been loaded in a
Statistical Analysis System (SAS) data base (Helwig, 1978). SAS, which is
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a computer system for data analysis, allows for statistical sumaries of
the data. Upon request the NSSI can output the data to tape in the SAS
format or as a flat file,

All of the foreign data have been provided to the University of Hawaii
for their work in International Benchmark Scils Network for Aqrotechnology
(IBSNAT) . A subset of the data base is used for the International
Committee on Andisols (ICOMAND) activities by New Zealand and the
development of productivity models by the ARS in Tenple, Texas. Printed
copies of parts of the data base have been providad to the different ICOM
chairmen for their work. Fach Training Forum had printed copies of the
data for the Field Guide and for use as training ani teaching aids in Soil
Taxonomy. Some of the data have been published in the proceedings of the
Soil Classification Workshons and of the SMSS Training Forums. Data in
printed copy form is also always supplied to the country where sanples
were collected. Upon specific request, data has also been supplied to
universities for the use in teaching.

General Probleaus

The WBSP data base has complete chemical, physical, mineralogical, and
morphological data. However, the data base has very limited crop yield
data and virtually no climatic data excepc for moisture and tenperature
regimes as defined by Soil Taxonomy (Soil Survey Staff, 1975). The data
base also suffers from the lack of a world-wide distribution of points
sampled.

Another problem is that the data nuast be loaded into a readily
available data base management system to make it interactively (user
friendly) available to all users. At present the data base is loaded in
the SAS systau or as a flat file on a main frame computer. The SAS data
base requires a main frame conputer to operate and is not considered a
data base management system. One of the objectives of the study is to
download data to microcomputers. Work continues on the development of a
microcomputer data base such as dbhase 111 which has been adopted by IBSNAT
(IBSNAT, 1985).

Problems with the data include improper sawpling such as critical
horizons not sampled, lack of clods for bulk density, and sampling depths
too shallow to classify the pedon in Soil Taxonomy; inconplete
morphological and site descriptions; and lack of follow-up after
analytical work has been conpleted.  Analytical problems include
standardization of nethods to interface the data from various countries.

A problem with any soil padon characterization data base is that pedon
data represent the point at which they were sampled. In order to extend
the data qgeographically, the point data must be related to spatial data
that revresent the extent of morphologically similar and/or taxonomically
similar soils. Data of this sort include digitized soil maps stored in a
geographic information system (GIS). The USDA-SCS is presently testing
GIS systams on mini- and microcomputer systems. It is the desire of WBSP
to monitor the GIS technoloqgy. The data set of the WBSP would be included
in the soil information system part of a GIS systeu.
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Per formance

SMSS-WBSP has sampled over 500 pedons in 34 countries. 1In the past
several months, all pedons have been classified and the classifications
have been entered into conputer storage. These pedons represent one of
the largest data sets of its kind in the world and represent a good
beginning toward the establishment of a worldwide data base. SMSS is now
looking at distribution patterns of soils around the world and hopes to
develop projects to fill data gaps. The data base provides a core of data
that can be used by the ICOMs in the development of Soil Taxonomy.

The impact of the WBSP on USAID projects has been slow but as users
becone aware of the available information, the use of the data base is
expectad to expand as is the nuubers of soils represented in the data
base, Information in the data base can be used to help in agrotechnology
transfer and to generally improve environmental quality in developing and
developad countries. The expanded use of the data set will require that
the system be dynamic. Recently, requests have come to SMSS to
characterize all of the USAID experimental sites in East Africa. An
effort is also being made to have sites of the International Centers
characterized. The sites for this conference were characterized and have
veen added to the data base. 1In 1986, soils have been sampled in Tunisia,
Botswana, and Taiwan., These three projects will add about 35 more pedons
to the system. Sawpling has been scheduled in Zimbabwe in June of 1986.
SMSS howves to continue its Training Forums in the Future and plans to hold
two to three per year. Work is still needed to develop a package of
information for national decision makers and also for extension workers
for use at all levels of planning. SMSS and IBSNAT are working to bring
data base management systems and artificial intelligence or decision
support systaus to developing countries. The WBSP will be an integral
part of this work.

It is obvious that the SMSS has been very active and 1as made a
significant contribuation to methodology transfer as well as to the direct
execution of s0ils sanpling in many countries. However, as discussed
subsequently, it may be necessary to adjust project management strategies
to , inter alia, (i) stimulate and support national involvement and (ii)
think through the uses, content, design, interfaces, etc., of a
user-oriented soil data base. This would also involve a new look
regarding the capabilities and priorities which are to be assigned to
these activities considering resources and other constraints.

5. 501l Analysis and Research

While identified separately in SMSS Progress Reports, the category
enconpassed all the soil analyses done by the National Soil Survey
Laboratories of the SCS and is an inteqral part of the so-called WBSP.
The objectives of this work include:
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a) to test methods of soil analysis suitable for soils of
the tropics;

b) to develop or modify nethods which utilize few
chemicals 2nd minimal —guiimcat 30 that LTS can use
them;

c) to standardize laboratory techniques and provide
inter-laboratory cross-checks to assist LDCs to improve
the quality of their work; and

d) to characterize soils of LDCs wnich are used in the
SMSS workshops and training courses.

There is surprisingly little direct information in the documentation
made available to the EET on objectives a-c and the open discussions
focused on the impact of the scientific exchanges on the NSSL and the
mutual advantages that accrue because (i) people look to the U.S. as world
leaders in agrotechnology, (ii) the U.S. learns from these exchanges and,
hence, is able to do a better job in its domestic operations, and (iii),
as the SCS incorporates inprovauwents learned from collahorators in other
countries, it has more to offer future collaborators.

Currently, about 50% of NSSI activities involve analytical services.
Other activities concern scientific exchanges and technology transfer, the
accumulated data base, and the accawulated soil sample bank. While the
NSSL has justified a sizable input into SMSS activities, it says it has
teached its maximuu effort. At full strength, the NSSL has 18 soil
scientists. Seven lead the analytical operations and the remainder are
Research Soil Scientists,

As in assessing the performance of the WBSP, there is no doubt that
the quality and quantity of the NSSL's outputs are high. The question is
whather, on the basis of experience to date, technological breakthroughs,
new priorities and resource constraints, the above cited objectives and
levels-of-effort are adequate within the total AID-SMSS program or require
adjustaent in Phase IIT. The team was not able to arrive at definitive
findings on this category separate from the WBSP.

6. Publications

This cateqgory was one of the issues included in the FRT's scope of
work hut was not discussed extensively in the open meetings and was
inadvertently omitted, from SMSS's written reply to the issues.
Therefore, the team's assessment of this activity is somewhat constrained
although sanples were available in its meeting room. There is no
information in the latest Annual Report under this heading; the latest
appearing in the 1982-84 Progress Report,
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The need to provide up-to-date information to soil scientists in the
developing countries is well known and the SMSS has established a program
of publishing and distributing technical materials, often as an output of
other activities. A resune of some of the publications that have been
produced includes:

Agrotechnology Transfer- Until 1985, SMSS produced a semi-technical
newsletter published quarterly. At the request of S&T/RNR, it was
recently combined with the TBSNAT newsletter for reasons of

cost-ef fectivenrss.

Soil Resource Inventories and Developnent Planning- A monograph prepared
for decision-wakers and scientists.

Soil Taxonouy and Technology Transfer- A monograph on the international
use of Soil Taxonomy and its potential for agrotechnoloqy.

Soil Taxonouy Keys- Expanding from the keys up to the Great Groun, this
field book contains all the keys up to and including the Family category.
Soil Moisture Regimes in South America- Calculates soil moisture and
tenperature regimes and maps their distribution. A companion monograph
for Asia and Africa has been published and one for the ™Middle Fast is
under preparatior.

Guideline for Soil Resource Tnventory Evaluation

Soil Analysis for Soil Taxonany — Deals with the kind of analyses needed
for soil classification. o

Excerpts from the Circular lLetters of ICOMLAC-Tech.

~In addition to thesc Fechnical monographs, monographs are also
publishexd on the Benclmark Soils of the World, beginning with the Yawen
Arab Republic and Thailand. The proceedings of each International
Training Forum are also published, usually by the host country. The
proceedings of the Tnternational Soil Classification Workshops are
published althouagh all but the latest are out of print or otherwise not
available,

A Bibliography of the Soils of the Tropics and on Soils Taxonomy was

complled for USAID as Technical Series Bulletin No. 17 with succeeding
volumes published by SMSS and brochures are produced from Lime to time.
Soil Taxonomy is now used all over the world. Under aqreenent between
the SCS and Soil Survey of India, an Tndian edition has been publ ished,
Copies of an Italian edition published in Rome have been circulaced in
Ethiopia and Somalia and it has also been published in Great Britain. The
Arab Center for studies of Arid Zones and Dry Lands (ACSAD) has published
a sammarized version. A Spanish version of the diagnostic horizons and
Keys of Soil Taxonomy has been completed and onc in French is planned,
~The quality, rolevance and usefulness of the publications scanned by
the BET is outstanding. The ability of the SMSS to get other participants
to pick up ihe costs of some publ ications is again noteworthy. The
project budget S-year total for pablications and visual aids is Aabout
$160,000 or n average of $32,000 per year which does not seom excessive,
However, the teauw notos that there has been no systanatic atteapt as yet
to assess the usefalnoass of its publications by targeted end-usors and
helieves this might be a valuable exercise as part of the plans and
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proposals for Phase IIT, particularly in view of the likely resource
constraints and other priorities., Finally, unless evidence to the
contrary 1s presented, the EET believes that the cowhining of the SMSS and
IBSNAT technical newsletters is resulting in a better and more meaningful
pablication for both parties with an expanded audience. This would seem
to be increasingly so as the SMSS project bacomes more concerned with the
utilization of the Soil Taxonomy and, particularly, with a soil data bank
management system.,

IV. SELFCTED [SSUES and MAJOR CONCLUSIONS

In addition to an assessment of performance to date as described just
above, the FEET was requested to investigate a nuanber of issues
purposefully designed to get at questions of continuing relevance,
ef fectiveness and the actual and/or potential impact of the SMSS project.
These issues are specified in Appendix No. 1. 1In general, the Teau found
these statewents a useful device for developing its own consensus on major
conclusions and, subsequently, preparing appropriate recomwuwendations. 1In
arriving at these conclusions, the views of SMSS/SCS and concerned AID
officials were given careful consideration as well as the findings of
previous roviews, including those conducted by the SSMS Advisory Panel.
The EET recognizes that its reactions to these issues are not necessarily
new or startling bat believes that their timeliness may be very important
in view of current budqgeting probleus and the preparatory work already
cowwencing for Phase TI1I.

A. Soil Taxonomy

1. TCOMS

The work and current status of the ICOMs has heen discussed under
performance. The EET agrees with SMSS's assessment that the ICOMs have
been very successful and that, given the voluntary and difficult nature of
their charge, the work to internationalize the Soil Taxonomy is inevitably
time-consaming and long-term. SMSS rawinds us that it took USDA 25 years
to develop the system for the 1.S.

Through the TCOMs, SMSS has reached scientists in more than 60
countries. FAO is currently updating their legend of the 1.5 million Soil
Map of the World and have incorporated most of the ICOM proposals in their
draft. The International Soil Science Society is working on an
International Reference Base for soil classification and they have adopted
the saue procedure as the ICOMs., In addition, their committees are
relying on the work of the TCOMs for most of their inputs. An unexpected
impact, perhaps, is that as vart of this collaboration, institutions
around the world have worked on methodologies and testing new techniques,
a good exanple of low-cost networking.
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2. Use of Soil Taxonomy

About 40 countries use Soil Taxonomy as its national soil
classification system, based on a 1983 questionnaire, with another 25
countries using it in conjunction with another system. In the recent
questionnaire sent to 250 collaborators with a 602 response, about 40%
indicated they used Soil Taxonomy as the national system with an equal
nuber using it in conjunction with another system with the remaining
reporting that it is being adopted. The response also indicated that most
countries are using it either for national land-use planning or soil
survey evaluation. Very few used it for agrotechnology transfer and no
one reported its use for soil conservation. It is interesting to note the
major reasong reported which inpade the use of Soil Taxonowy, viz.:

poor laboratory support services

lack of trained staff

absence of a systematic soil survey program

use of other system

FAO systam is simpler to use

lack of know-how in interpreting taxa for practical
applications

o restricted opportunities for discussing problems

OO0 00O

o

It is obvious that nore and more countries are adopting Soil Taxonomy,
using it as an adjunct systew, or as a standard of comparison for their
own system. The only reason they are doing this is becauge it is able to
classify the soils of the world. Without the work of the ICOMs, Soil
Taxonomy would have been viewed as a "point in time" taxonom,c system.

The ICOMs, as supplemented by the workshops, training forums, technical
assistance and publications of SMSS, have prcvided the essential
ingredients to make the systam dynamic, to correct inadequacies and
provide adequate criteria for classifying soils no matter where they
occur. It has become, de facto, the international soil classification
system. SMSS's continuing task is tc encourage countries to use the
system for making and interpreting soil surveys and not merely classifying
holes in the ground, a concept difficult for many to appreciate as most
other systeaus are designed to do just that.

3. Agrotechnology Transfer

SMSS has not yet been effective in this area because, as they state,
"We still lack management information for the soils of the tropics and
only when we have this can we relate Soil Taxonomy to management,'
However, SMSS notes that their linkages with IBSNAT, TROPSOILS, IARCs and
other institations are for the purpose of developing such information and
methodologies. The original BSP provided the basis Ffor transfer by
analogy and now IBSNAT is developing the methodology through DSSAT for
transfer by simulation. The EET report returns to this question below.
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4, Effectiveness

It is difficult to measure success and cost-effectiveness in an
objective fashion but in the EET's view, this activity has been very
successful. The objective, i.e., to provide a soil classification system
with world-wide application, has been largely accomplished and will be
substantially coupleted within the next few years. If as good as it is
claimed, and the EET thinks it is, it will gain increasing acceptance as
the "standard" method for classifying soils. Without SMSS support, Soil
Taxonomy would have remained an incomplete soil classification system.

This has veen accorplished at a comparative suall cost and meager
inputs with SMSS taking on the role of catalyst., A good success indicator
i3 the enthusiastic support of the international conmunity and the Fact
that many institutions invest time and funds to support SMSS activities.
In FY 1985 alone, others contributed more than $350,000 to SMSS Trainirg
Forums. Creating an awareness and understanding of the potential use of
Soil Taxonomy as a soil classification system based on objective criteria
is, in the team's belief, the most important accomplishment of SMSS to
date. Tt has played a major role in facilitating linkages between
pedologists throughout the world to accomplish this which will serve it
well as the project enphasis changes to utilization.

5. Synthesis

As this project approaches the end of Phase IT, having been initiated
in 1979, it is understandable that AID, as the funding agencv, and other
interested parties, are raising questions as to the specific application
or use of Soil Taxonomy in increasing aqricultural productivity in the
tropical and sub-tropical areas of the developing world. This was a major
issue in the SMSS review of November 1984, which recommended "...that the
scope of work of the technology transfer component of SMSS should he
broadened in a way to focus on the applications of Soil Taxonomy rather
than on its inner structure." While recognizing the ST should remain the
central area of interest and expertise of SMSS, the first applications to
be developed, continues the review team, are the ones it has been
initially created for, viz., soil survey and soil surv