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To Request Assistance

To request assistance or obtain more infor
Support Services (BST-1229-P-AG-2178)

Dr. Richard Arnold
Director, Soils

Soil Conservation Service
P.O. Box 2890
Washingtor, D.C. 20523
Tel: (202) 382-1820

Dr. Hari Eswaran

Project T.eader, SMSS

Soil Conservation Service, USDA
[.O. Bex 2890

Washington, D.C. 20523

Tel: (202) 475-5330

mation about Soil Management
ask your AID Mission or write to:

Dr. T. S. Gill

Chief, S&T/AGR/RNR

Office of Agriculture

Agency for International Development
Washington, D.C. 20523

Tel: (703) 235-1275

Dr. Raymond Meyer

Proje.. Monitor, SMSS
S&T/AGR/RNR

Agency for Int /national Development
Washington, D.C. 20523

Tel: (703) 235-3993



Soil Management Support
Services

GOAL

To increase tood production through
improved land resource management in
the developing nations.

PURPOSE

To develop the prerequisites for soil con-
servation, soil fertility, and soil-based
agrotechnology transfers among trepical
and subtropical countries.

OBJECTIVES

1. To provide technical assistance to the
Agency for International Development
(AID) and to less developed countries
(LDGCs) in problem identification, eval-
uation of opportunities, and planning
and utilization of land resources, espe-
cially in the subject areas of scil survey,
soil conservation, and soil fertility and
management.

ro

. To develop worldwide linkages for the
more efficient utilization of agricultural
information for crop production.

3. To improve the potential of soil survey
interpretation for agricultural develop-
ment in LDCs.

4. To refine Soil Taxonomy for intertropi-
cal areas and to assist LDC scientists in
its application to agrotechnology trans-
fer from one tropical region to another
similar region.

What is SMSS?

Survey Laboratories of SCS at Lincoln,
Nebraska. This pamphlet provides infor-
matiol- on the SMSS training program,
the International Forums.

Assistance Available from

SMSS

SMSS, or Soil Management Support
Services, is a project of the Agency for
International Development (AID) imple-
mented by the Soil Conservation Service
(SCS) of the U.S. Department of Agri-
culture (USDA) to provide technical
assistance to developing countries in soil
survey, soil classification, and the use and
management of soils.

SMSS was started for a period of three
years in October 1979, and in October
1982 it received an extension of another
five years. Its work is guided by an inter-
national advisory panel which provides
broad guidelines for operations and moni-
tors the general progress of the project.

The central staff of the project consists of
a project leader, a soil management spe-
cialist, and a soil chemist. The project
office is at the national headquarters of
SCS in Washington, D.C., while the

soil chemist works at the National Soil

Help in conserving and managing vital
soil resources is available to countries on
request through SMSS. The SMSS project
is designed to:

1. Provide short-term technical assistance
in soil surveys, land-use planning, and
soil conservation and management, pri-
marily in tropical and subtropical coun-
tries; and to

2. Increase the transfer of soil manage-
ment technology by revising and updat-
ing Soil Taxonomy (the system of soil
classification used by the U.S. Depart-
ment of Agriculture) to classify tropical
and subtropical soils more accurately.



/A nation’s success in extending the agricultural revolution to ali its
regions will depend in large part on its ability to produce substantial
numbers of peaple who understand national goals and objectives,
who command basic farming skills, who are well grounded in agricul-

tural science and technology, and who are oriented to act fast”
S. Wortmann and R. W. Cummings (1978)

Assessments of less developed countries
(LDCs) have repeatedly drawn attention
to the lack of personnel at all technical
levels, not only for making and interpret-
ing soil resource inventories but also for
supporting production oriented research.,
The training of kev personnel from LDCs
to provide competent technical support
tor research, development, and produc-
tion activities in their respective home
countries is a priority function of Soii
Management Support Services (SMSS).
Their trainirg programs are designed to
create a multiplier effect, with personnel
trained by SMSS in turn conducting their
own training courses within their own
countries. Anotker function of SMSS
with respect to training is to produce
training packages and assist whenever
possible these secondary training activi-
ties,



Objectives

GENERAL
The training program of SMNSS
thereinatter called Forums) is designed
to develop staff at LDC institutions
who will, to varying degrees, initiate
and provide assistance for appropriate
research in the development and utiliza-

tion of agrotechnologies. These staff
people will also have the capability to
receive technologies developed in <imi-
lar or related agro-environments, to
assist in the moditication of technolo-
pies Lo suit local conditions, and to
extend these technologies to the
taroers.

SPECIHC

* To have land-use planners and other
users of soil resource invertories

R .4

become aware of how Soil Taxonomy _
can be used tor agric ultural d(‘\'('l“'})' Partivipants of the VI Foruom evaluate a <oil in the Jordan Vallev.
ment through agrotechnology transfer.
. O that could be derived from soil resource senior technical personnel in agriculture,
* o enable soil scientists to become pro- . . . . .
mventories. in other government agencies, and in

ficient in the use of Soil Taxonomy tor

making and interpreting soil resource * To enhance the quality of teaching
inventories. soil science in agricultural universities
and to enable all workers in soils to
exchange intormation and experience.

the private sector (those concerned with
soil as a resource) to obtain a detailed
introduction to Soil Taxonomy—an
internationally used soil classification
system—which will enable them:

¢ To intform persons in agricultural
research about soil survey, soil classifi-

cation, and the kinds of information As indicated by the objectives, the
Forums present a unique opportunity for
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countries. One basic requirement tor
agrotechnology transter (the taking of an
agricultural innovation from its site of
origin to a new site where it is ikelv to
succeed) is knowledge of the soil resources
ot the country. To ettect the transter, a
common knowledge is necessary, and Soil

Taxonomy asoil classitication system
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cracithhesacks of potatoes on Lahore. Pakistan. A success story in soil management.
/ R §

used in more than 60 countries—serves
this purpose.

The soil resource of a nation is one of its
greatest assets. It must be managed so that
its productivity is the best and at the same
time it must be conserved to form a
resource base for the generations to come,
This calls for a discriminatory use of soils

which in turn requires a reliable resource
inventory and an appreciation of soil
potentials and constraints. Soil surveys
provide such an inventory and soil
research provides the basis tor their opti-
mal use and management. All local,
national, and even regional agricultural
planning should be based on soil resource
inventories. Every country has some kind
of resource inventory, but these vary in
scale, terminology, quality, and the meth-
odology with which they were made.
From the paint of view of regional coop-
eration and collaboration, it will be useful
to rectify this situation and work toward
standardizing inventory techniques and
approaches. This forms the rationale
behind the International Forums of

SMSS.



The International Forums

The International Forums or training
courses are an integral part of the activi-
ties of SMSS. The Forums thus far
organized or planned for the near future
are:

No. Year Country/Region
| 1980  Fiji; S. Pacific
11 1981  Morocco; N. Africa

111 1982 Cameroon; W. Africa

IV 1983 Thailand: S.E. Asia

A 1983 Papua New Guinea; S.
Pacitic

VI 1983 Costa Rica; C. America

VII 1984 Philippines; S.E. Asia

VIII 1984 Jordan; Middle East

IX 1984 Guam; S. Pacific

X 1985  Rwanda/Burundi; C. Africa

X1 1985 Zambia; Southern Africa

XII 1985 Dakistan: Asia

XU 1985 “lunisia: N. Africa

XIV 1986 Philippines; Association of
South-Last Asian Nations
(ASEAN)

XV 1986 Western Samoa: S. Pacific

The number ot participants at each Forum
varies from 40 to 75. As arule, al' persons
working on soils are welcome to attend
but sometimes logistics require that num-
bers be limited.

; o f
Participants are from differen
tion in their countries,

The academic qualification for attendance
is a bachelor’s degree in agriculture, sci-
ences, or geography. Holders of diplomas
‘n agriculture, and extension agents who
do not have formal university education,
could attend if they have worked for a soil
survey or agricultural institute for at least
five years.

tparts of the world, but their desires are the same - 10 increase agricultural produc-

The language of instruct’an is generally
English, but French and Spanish courses
have been given. The duration of the
course is usually two weeks but some-
times this has been extended to three
weceks. An outline of a program is pro-
vided elsewhere; in most cases the courses
are tailored to suit local needs and condi-
tions.



SMSS only coordinates the Forums. The
host-country institutions are responsible

for the organization and all lucal logistics,

They also publish the proceedings of the
Foraem.

Cost-sharing is crucial to the success of
the Forums, and fortunately many
national, regional, and international
organizations support SMSS’s efforts.
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Collaborators of the SMSS Forums are
shown in the following list. Collaborating
institutions also provide resource persons
whe lend a range of experience and exper-
tise to the Forums.

Professor Tavernier, of Belgivan, serves as a resource person in some of the Forums.

Collaborations on SMSS
Forums

Forum

No. Collaborating Institutions

IR

II.

1L

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 Hassau I, Morocco

University of Ghent, Belgium

FAQO, Rome

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

Benchmark Soils Project, Univer-
sitv of Hawaii and University
of Puertn Rico

USAID/Rabat

Institute National Recherche
Agronomique, Cameroon

Benchmark Soils Project, Univer-
sity of Hawaii and University
of Puerto Rico

FAQO, Cameroon

ORSTOM, France

USAID/Yaounde



Coliaborations (Continued)

IV, Department of Land Development,

Thailand

IBSNAT, University of Hawaii and

University of Puerto Rico
FAQO, Rome
Rubber Research Institute of
Malaysia
Other Thai Organizations
USAID/ Bangkok

V. Department of Primary Industries,

PNG

IBSNAT, University ot Hawaii and

University of Puerto Rico
Soil Bureau, DSIR, New Zealand
Soils Division, CSIRO, Australia
University of South Pacitic, Fiji

USAID: Suva, American Embassy,

PNG

VI.  CATIE, Costa Rica
CIAT, Columbia
Kellogg Foundation, USA
University of Costa Rica
ROCADP/San Jose

VIl PCARRD, Philippines
IRRI, Philippines
USAID/Manila

VIII.  Department of Agriculture, Jordan

ACSAD, Syria

University of Jordan

USAID Jordan

Near East Bureau, AID/W
X, University of Guam, Guam

University ot South Pacific, Fiji

ACIAR, Australia

Commonwealth Foundation,

Great Britain
GTZ. West Germany
USAID/Suva

Xl

X1l

XII.

XIV.

XV.

Carte Pedologic Rwanda

Ministry of Agriculture, Rwanda

Ministry of Agriculture, Burundi

Universiti Burundi

BADC, Belgium

USAID/Kigali

USAID/Bujumbura

Department of Agriculture, Zambia

University of Zambia

NORAD, Norway

BADC, Belgium

USAID/Luscaka

Soil Survey of Pakistan

National Agriculture Research Center,
Pakistan

FAO:Rome

Fauji Fertilizer Company, Pakistan

National Fertilizer Corporation,
Pakistan

USAID/Islamabad

Department of Agriculture, Tunisia

ACSAD, Syria

University of Ghent Belgium

ORSTOM, France

USAID/Tuni«

Near East Bureau, AID/W

Ministry of Agriculture and Food,
Philippines

Bureau of Soils, Philippines

PCARRD, Philippines

ACIAR, Australia

USAID/Manila

University of South Pacific,
Western Samoa

University of South Pacific, Fiji

Soil Bureau, New Zealand

ACIAR, Australia

South Pacific Agriculture Research and
Development, Western Samoa

USAID/Suva

AID/W - Agency for International Development
(Washington)

ACIAR - Australian Centre for International Agri-
cultural Research

ACSAD - Arab Center for Studies of Arid Zones and
Dry Lands, Syria

BADC - Belgian Administration for Development
Cooperation, Belgium

CATIE - Centro Agronomico Tropical de Investiga-
ciony Ensenanza, Turrialba

CIAT - Centro Internacional de Agricultura Tropi-
cal, Cali, Colombia

CSIRO - Commonwealth Scientitic and Industrial
Research Organization, Brisbane, Australia

DSIR - Department of Scientitic and Industrial
Research, Lower Hutt, New Zealand

FAO - Food and Agriculture Organization, United
Nations, Rome, ltaly

GTZ - Deutsche Gesellschalt fur Technische Zusam-
menarbeit, Frankfurt, Federal Republic of Ger-
many

IBSNAT - International Benchmark Sites N stwork
for Agrotechnology Transter

IRRI - International Rice Research Institute, Manila,
Philippines

NORAD - Norwegian Agency for International
Development, Nurway

ORSTOM - Oftice de la Recherche Scientifigue et
Technique d'Outre-Mer, Iaris, France

PCARRD - Philippine Courzit tor Agricuiture and
Resources Research and Development, Manila,
Philippines

NG - Papua, New Guinea

ROCAP - Regional Office tor Central Amcrican
Program- (USAID)

USAID - Uniied States Agency for International
Development, Washington, D.C.



How a Forum is Organized

Requests for holding a Forum originate in
a country. The director of agriculture nr
the head of a soils institution must write
to the country USAID Mission indicating
interest in organizing such a Forum and
requesting assistance from SMSS. If the
Mission concurs with the request, they
cable the Project Monitor of SMSS, Dr.
Raymond Mever of the Bureau for Sci-
ence and Technology. Office of Agricul-
ture, Department of Renewable Natural
Resources (S& T AGR RNR). In some
instances, the USAID Mission might itself
beinterested in organizing a Forum.

On recetving such a request and after
evaluating the feasibility of organizing
such an activity, the project leader of
SMSS visits the country tor preliminary
discussions. Many individuals and institu-
tions are contacted to appraise the needs
and determine the standards. This is a
necessary step as each Forum is tailored to
the country’s or region’s needs. At the end
of this visit, a calendar ot activities is
drawn up.

Thelead time for a Forum's organization
is a year to i8 months. During the first
visit, with the assistance of local soil sci-
entists, a program for the tield tour is

Soils are described and sampled a year in advance.

devised. The field tour is usually six to
cight days and every detail is considered.
About 20 sites are ilentified, and a few
months later a soil scientist from the U.S.
Soil Conservation Service (SCS) is dis-
patched to assist the local soil scientists in
sampling the soils. Pits are dug to a depth
of 2 meters or more, to rock or to a water

table, and sampled in detail. The samples
are sent to the SCS laboratories in Lin-
coln, Nebraska, for detailed analysis. The
local institut’ons are also asked to per-
form all the analyses so that an interla-
boratory crosscheck can be made. From
the day of arrival of the samples in Lin-



coln, it takes about a year for completion
of the analyses.

During this period, resource persons are
selected, participants are identified, and

potential sponsors are contacted. The e (R | m
host institution prepares a tour-guide with |l on{mm
the data provided by SMSS. s 4 u alm l
SMSS provides the training materials— T ' G = Moy,

books, color charts, and so on. SMSS : 120 / . l
also provides the travel and per diem of A I

the foreign resource persons. The host e b

country is responsible for the costs of the
participants.

» 3 DIMENS|ONAL |

BODY OF soiL
& SMALLEST'BODY:

- WE DESCRIBE
AND SAMPLE
« AREA OF ABOUT

170 10m?

Hiustrated concepts to facilitate leaming. Monographs supplement teaching.
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Example of a Forum Program

PROGRAM July - August, 1985
Sur-day 14 Participants arrive and register

Monday 15 Opening Ceremony

08.30  Member of the Central Committee,
Hon. Reuben Kamanga
Program Leader, SMSS, Dr. Hari Eswaran
Minister of Agriculture and Water Development
Hon. Gen. Kingsley Chinkuli

09.3¢  Break

Technical Session |

10.00  Role ot soil surveys in agricultural development programs
Rudy Dudal

1045 Soil fertility evaluation in relation to soil survey
Arnar Nis

1130 Sail Tavonomy: A technical language of soil science (A
film)
Hari Eswaran

12,00 Purpose of the Forum
Hari Eswaran

[2.30  lLunch

Technical Session [1

14.00  Principles and logic of Soil Taxonomy
Stanley Buol

1500 Structure ot Soil Taxonomy and nomenclature
Rene Tavernier

10.00  Break

10,30 Diagnostic surtace horizons
Hari Eswaran

1730 Diagnostic subsurtace horizons: cambic, argillic, kandic
Frank Moormann

18.30  Adjourn

Tuesday 1o Technical Session I

08.00  Diapnostic subsurtace horizons: oxic, spodic, albic
Stanley Buol

09.00  Diagnostic subsurtace horizans: calcic, petrocalcic, gyp-
sic, petrogypsic, salic
Rudy Dudal

10.00  Break

1030 Other diagnostic features
Hari Eswaran

1130 Soil moisture and temperature regimes
Rene Tavernier

1230 lLunch

Remote sensing techniques, an integral tool in soil surveys.

11



Example of a Forum Program (Continued)

100 Histosols

Rudy Dudal
15.00  Spodosals

Rene Tavernier
[2.00  Break
10.30  Altisols

Frank Moormann
17.30  Ultisols

Fred Beinroth
1830 Adjourn

Wednesday 17 Technical Seasion [V
Q8,00 Ohisols
Hari bswaran
0v.0Y  Inceptisols
Rene Tavernier
10,00 Break
10.30 NMollisols
Stanley Buol
11.30 Vertisols
Rudy Dudal
1230 Lunch
1400 Entisols
Frank Moormann
1500 Aridisols
Stan Buol
1600 Break
10,30 Soil Families
Hatr Eswaran
7300 How o dlassity?
Stan Buol

Thursday 18 Technical Session V

A3.00  Chemical analyees tar Soil Taxonomy
lim € heatle

0200 Charge characteristics of soils in the tropics
Goro Uehara

10,00 Break

1030 Mineralogy of soils in the tropics
Har ¥swaran

HE30 - Mictomarphology ot soils of the tropics
Hari Eswaran

1230 TROPSOILS
Dhurmond Grove

01,00 Lunch
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Our goal Sustained production and conserving the resource for future
tions,

generd-

Example of a Forum Program (Continued)

Friday 10

Saturday 20

Sunday 21

Monday 22

Tuesday 23

Wednesday 24

Technical Session VI

14.00  Geology ot Zambia
Otto Spaargaren

14.45  Climate of Zambia

Maurice Muchinda & Otto Spaargaren

15,30 Vegetation ot Zambia
Wen Ting-tiang & Chivabwe
1615 Break
16.30  Soils of Zambia
Robert Magai
17.15  Land usc in Zambia
Joseph Mutelo
18.00  Land cvaluation in Zambia
Wictze Veldhamp
18.45  Adjourn
Field trip |
Lusaka to Kasama. Lunch at Kundalila Falls
Ficld trip 11
Misamtu Research Station
Pedonno, | (Misamfu)
Pedonno 2( 7
Pedonno. 3( ")
Soil Praductivity Research Project
Field trip 111
Kasama to Mbala
PPedon no. 4 (Mbala)
Afternoon: touristic
Return to Kasama
Field trip (V
Kasama to Mpika
Pedon no. S (NMpika!
hutegrated Rural Development Project
Field trip V
Mpika to Kabwe
Pedon no. o (Mkushi)
Field trip VI
Pedon no. 7 (Kabwe)
Kabwe to Mpongwe
Iedon no. 8 (Mpongwe)
Return to Kabwe

13



Example of a Forum Program (Continued)

Example of a Forum Program (Continued)

Thursday 25

Friday 20

Saturday 27

Sunday 28

Monday 29

Tuesday 30

14

Field trip V11

Kabwe to Katue. Mazabuka
Pedon no. @ dliteta)

Lunch at Lusaka

Pedon no. 10 (Katue

Field trip VI

Kalvee Mazabuka to Tivingstone
Pedon no. 11 M agored
Field trip Ix

Pedon no, 12 (kabuvy)
Atternoon: touristic

Field trip X

Livingstone to Lusaba
Pedon no. 13 (Mochipapa)

Technical Session VIl

08.00
09.00
10.00
10.30
11.30

i2.30
13.50

Urindiples of Agrotechnology Transter
Goro Uchara

Apphication of systems analyses for agricuttural research
and transter

Goro Uehara

Break

Crop modelling rescarch in Zambia
Yernon Chinene

The Benchmark Soils Project

Goro tehara

Lunch

Field trip X1

Visit to IISNAT site, UNZA Farm
Pedon no. 14

Technical Session VI

08.00
00,00

10.00
10.15

11.00
11.45

12.30
13.30

Adequacy of Soil Suryeys

Armand Van Wambcke

Land evaiuation

Rudy i udal

Break

Fertility capability classitication
Stanley Buol

Fertility evaluation of soil

Obed Lungu

Evaluation of soil physical properties
Jacques fenvain

Lunch

Field trip XII

’cdon no. 15 (York Farm, Makeni)
Visit to Mount Makulu Central Research Station

Wednesday 31 Technical Session 1X

Thursday 1

08.00  Agronomy of maize
David Mbewe
09.00  Agronomy of sorghum

Stephen Hallgren

10.00  Break

10,30 Agronomy of Soy-beans
F Javaheri

11.30  Agronomy of rice
Qasam

12,30 Lunch

14.00  Agronomy ot wheat
Narayan Sisodia

15.00  Agronomy ot suntlower
Val Elands

16.00  Break

160.30  Agronomy of groundnuts
Kelly

1730 Relationship between plant pathogens and soils
Plant Protection Section

18.30  Adjourn
Technical Session X

08.00  NORAIY's Technical Assistance rogram
Erik Berg
08.30  ABOS' Technical Assistance Program
Jacques Lenvain
09.00  USAIY's Technical Assistance Program
09.30  LABEX Program of the International Soil Reference and

Information Centre (ISRIC)
Pieter van Recuwijk & Otto Spaargaren
10.00  Break
10.30  Panel discussion on “Making soil survey information
mere reievant and useful”
Panel: Dr. R. Dudal
Dr. F. Moorman
Dr. R. Tavernier
Dr. E Beinroth
Dr.S. Buol
12.30  Lunch
14.00  Forum evaluation
(Reports of four participants)
15.00  Forum recommendation
16.00  Break
16.30  Closing ceremony
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Feedback and Follow-up

Selected papers presented at the Forum
are compiled as the proceedings. In
addition, the descriptions and analytical
data of the soi's of the tield tour, with
additional information on fertility and
management, are compiled as a mono-
graph with the general title “Benchmark
Soilsof. . .

Participants are encouraged to maintain

contact with SMSS and resource persons.

SMSS distributes its newsletter and other
publications. SMSS staff, on visits to the
countries, have discussions and site visits
with tormer participants. Some of the
Forum participants are invited to atten-l
other activities of SMSS such as work-

shops, symposia, or soil correlation trips.

Some are also invited as resource persons
in other Forums. After the Forum, some
countries organize their own in-service
courses using training materials provided

by SMSS.

z
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A proceeding reconds the discussions at A newsletter for international communication.
the Forum,

“These Forums will be and continue to be the most effective means of

exchanging experience between countries of the ASEAN region”
Dr. Modesto Recel
Philippines

“The Forums not only stimulate the use of Soil Taxonomy but provide

the basis for quality soil resource inventories in Africa”
Dr. Robert Magai
Zambia

“SMSS, through its Forums and technical assistance programs, has

furthered the cause of agriculture in Oceania”
Hon. Ricardo . Bordallo
Governor of Guam
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