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PREFACE
 

The Technology for Soil Moisture Management Project is one of a set of projects
developed and carried out over the past several decades by the Division of Renewable
Natural Resources Management in the Office of Agriculture of AID's Bureau for Science 
and Technology. As a group, the projects represent a mutually-supportive, balanced
approach to clarifying and better understanding critical policy, management and 
environment issues as they relate to soils, a basic natural resource. The approach is nuw 
beginning to pay dividends, to the credit of the officers of the RNR Division. 

Funds for the TSMM project were obligated July 27, 1981, but the project did not get
really under way until 1984 when Dr. James F. Parr was appointed Project Coordinator 
by ARS/USDA. This is the project's second and final external evaluation. 

This evaluation has been limited to a review of documents and discussions with U.S.
project personnel and did not include contacts with recipient nations or with the project's
cost-sharing, international assistance collaborators; thus, this evaluation must be 
appraised in that context. 

This external evaluation has been conducted through a contract with the International 
Resources Group, Washington, D.C. 
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EXECUTIVE SUMMARY 

A. 	 The Project 

Technology for Soil Moisture Management (TSMM) is an 
AID/S&T/AGR/RNR global research and development service project
conducted by ARS/USDA and ERS/USDA through a PASA with 
OICD/USDA which provides technical assistance to developing nations to 
help them improve their dryland, rainfed farming systems. The technical 
assistance is provided directly to individual nations or groups of nations 
through UJSAID country prograrms and indirectly through various types of 
regional and global networks of nations and international assistance agencies. 
Through these two operational modes, tile TSMM helps nations with 
agronomic an( economic assessments of their soil, water and crop/livestock 
systems and with the formulation of national strategies and programs for 
increasing the productivity of such systems. As a U.S.-based project, the 
TSMM project also serves as a bridge linking the U.S. scientific community 
with those of collaborating nations through continual exchange of soil 
moisture management information for sustained agricultural production. The 
project is composed of two separate components operated by ARS and ERS. 

B. 	 Purpose 

'The purpose of this external evaluation is to assess the overall performance 
of the project, evaluate the project's success in achieving its objectives, and 
indicate lessons learned and expected impact of its objectives/purpose on 
agriculture in I)Cs. 

C. 	 Findings 

Funds for tile TSMM project were obligated in July of 1981, but tile project 
did not really get underway until 1984 when the p~resent project coordinator 
V,.as appoinlted. Sinc then, the project ha made excellent l)r(grc,, and has 
carved out a role for itself iII tile evolving inlern atimial agricultural recearch 
system. Its rol-it, special niche--in the present ,cherme if inlternttimnial 
assistance is inl dt larid agriculture iIn the sen -arnd tr(opic'. InI tim. rgard, 
TSMM has: 

0 	 Sponsored an ilt': latimaul c(ile rllce ol ly1and agnit use inl exa. 
at which there were 4(W) participants from 52 countries and 31 J+S., 
states. 



o 	 Arranged four (4) international workshops on dryland agriculture topics
in Africa, Asia and the Middle East attended by 350 participants from 
40 countries. 

o 	 Sponsored three (3) international seminar/conferences in Asia and the 
Middle East that had 580 participants from 49 countries. 

o 	 Conducted four (4) Field tours for 100 LDC leaders and international 
assistance agency managers to observe dryland farming practices in the 
U.S. 

o 	 Conducted collaborative research projects with scientists/ 
institutions in Jordan, Niger, Morocco, Dominican Republic, Haiti, and 
India. 

o 	 Developed automated databases and inforrmation systems for rainfed 
areas of Niger, Mali, Cameroon, Benin, Syria and Jordan. 

o 	 Adapted and developed crop growth and soil and water balance models 
for use in dryland farming areas. 

o 	 Completed case studies in Mali and Niger that provide usefil, 
decision-making inforrmation for farmers. 

o 	 Distributed 2,0(X) copies of the proceedings of five workshops/ 
conferences held in West Africa, N.E. [hailand, Jordan (2) and Texas. 

o 	 Provided technical assistance to developing nations x%requested by 
USAII) Missions. 

0 	 Provided info)rmal training to m re than a thousand participants in 
sponsored workslhops and conferenc-s. 

O 	 Conducted i)r<(gratin of inttal intere,,t witli several international 
agricultural reearch ceriter,--I('lISAR,('AI)A and II,('A. 

0 	 Operated a dixland. sustainablc agriculture inforinmatio nct ,,rk linking
[W)( scie 11.S. itI" and sC iC!Insts/progr ai F'Ct%os(].ist, scinitC 	 1I r.y1; 
inlernationial a,.istce agericies. 

Despite it% slow, ticertai n slart. 'INNIM has d(11e qut1ie well arid has, beeni 
matis through wich ccit1ase it|drylazid aticulture in ARS a111d t .S. 
universilic% has hec mae availdale Ito developing latios. 

the 
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Notwithstanding its excellent record of the past several years, the TSMM 
project could be improved through more structured arrangements that would 
provide for long-term, collaboration with selected nations in the semi-arid 
tropics. 

TSMM's special capabilities in dryland soil and water management research 
and outreach and in economic analyses would be enhancing, upgrading
features for all of S&T/AGR's CRSP projects currently operating in the 
semi-arid tropics. 

Beyond the current PASA which terminates in mid-1991, it would be 
beneficial to the Soil Management CRSP, if TSMM's soil and water outreach 
activities and economic analyses capabilities were to become components of 
the Soil Management CRSP. 

D. 	 Recommendations 

The External Evaluation Team recommends that: 

1. 	 S&T/AGR/RNR consider ways to utilize the services of TSMM's ARS 
and ERS components to upgrade the outreach and economic analyses
capabilities of its collaborative research projects that operate in the 
semi-arid tropics for the purpose of increasing their impact on 
developing nations. Such projects include the Soil Management CRSP, 
the Bean/Cowpea CRSP,'the Peanut CRSP, the Sorghum/Millet CRSP 
(INTSORMII) and tile Small Ruminant CRSP. 

2. 	 After the termination of the "T'MMPASA, S&T/A(;R/RNR consider 
arrangements to make TSMM a part of the Soil Management (CRSP on 
a phased-in b.sis initially under an "umbrella arrangement," but 
eventually in a manner that would allow the ARS and FRS components 
to become fill-fledged research and outreach components of the CRSP. 

E. 	 Lessons Learncd 

The very slow, uncertain start almost led to 'SMNi's termination. While it is 
not clear that the slow start that dclayed project activitics for 'cveral years 
was dte mainly to the Lick of an agreed project plan and opera tio)nial stratcgy 
prior to proJect ntihation, very likrly thi, deficiency w;L, i cc nt ribuli g factor. 
Thus. :ales(ti it)hi.s project is that a project pilan/strategy ,houl Idhe 
dcvcloped and approvcd prior to project initiation. 
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The success of the project after it got underway reaffirms the lessons of the 
past that development projects are likely to succeed when guided and 
operated by experienced, knowledgeable, dedicated professionals assisted by
interested, competent allies and hosted by highly receptive, responsive host 
countries. 

There is a need in many countries to compilc and evaluate research data 
generated by earlier and on-going projects. Such "databases" (research
compendia) can be very valuable in identifying research gaps, needs and 
priorities for future projects, and to prevent duplication of earlier and on
going projects. The EET feels that this is an important activity which should 
be encouraged in future projects. 

Data collected on all USAID projects should be made available to interested 
parties (following a reasonable time period for researchers on the project to 
complete their analysis) on PC dickettes in a format which can be readily
understood. The analysis conducted under the ERS component of the project 
suggests that there is often much additional analyses which can be done on 
data collected by projects. Furthermore, data accumulated over time and 
many projects could provide an invaluable source of information and data for 
further analyses. 
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t. PROJECT DATA 
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Ii. PURPOSE OF THE EVALUATION AND STATIEMI-NTO(F WORK 

A. Purpose 

hle purpose of the external evaluation is to review progres, in achieving 
program objectives and asscss how program activity comnj)opncnts contributeJ 
to overall goals. "lim goal of 'ISMM is to increase food availability and 
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income in developing ountries by increasing the productivity of dryland 

farming systems while maintaining or enhancing the natural resource base. 

B. 	 Statement of Work 

The contractor is responsible for assessing the overall performance of the 
project, evaluating the project's success in achieving its purpose, indicating
lessons learned, and expected impact of project purpose/objectives on 
agriculture in LDCs. The evaluation team shall: 

1. 	 Assess the use of data and information generated by TSMM by 
developing countries. Are the technologies, methodologies and 
products of the project effectively available to developing countries? 
What is the scope of use? 

2. 	 Evaluate the effectiveness of TSMM's scientist and research linkages
such as the India/FERRO projects, JUST (Jordan), and Washington
State and Purdue Universities. Were the project objectives appropriate 
and significant to developing country needs? 

3. 	 Determine the amount of cost-sharing and support provided by
international, regional, and national organizations and USAID missions. 

4. 	 Evaluate the effectiveness and appropriateness of the project's technical 
assistance and research activities. 

5. Determine the progress of the project since the last evaluation in 1986 
and determine the degree to which its recommendations have been 
addressed. 

6. 	 Determine if there was satisfactory progress on the project's major
activities since 1986. Briefly describe outstanding accomplishments. Is 
it probable that all project outputs will be completed by the project's 
ending date? 

7. 	 Review the networking with other S&T projects as a means to help
facilitate technology diffusion and to increase project efficiency. 

8. 	 Make recommendations as to future program directions with respect to 
anticipated requirements for wssistance in dryland research information 
in LDCs. 
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IV. PLACE OF THE EVALUATION AND METHODS USED 

The external evaluation took place in Washington, DC and Rosslyn, Virginia in the 
offices and conference rooms of USDA, IRG, and AID/S&T/AGR. Briefings, 
interviews, review of documents, and discussion and analyses of findings were 
methods used to evaluate the TSMM project. 

V. PROJECT DESCRIPTION 

The TSMM is an AID/S&T/AGR/RNR global research and development service 
project conducted by ARS/USDA and ERS/USDA through a PASA with 
OICD/USDA which provides technical assistance to developing nations to help
them improve their dryland, rain-fed farming systems. The technical assistance is 
provided directly to individual nations or groups of nations through USAID country 
programs, and indirectly through various types of regional and global networks of 
nations and international assistance agencies. Through these two operational 
modes, the TSMM helps nations with agronomic and economic assessments of their 
soil, water, and crop/livestock systenms, and with the formulation of national 
strategies and programs for increasing the productivity of such systems. As a U.S.
based project, the TSMM project also serves as a bridge linking the U.S. scientific 
community with those of collaborating nations through continual exchange of soil 
moisture control information for sustained agricultural production. The project is 
composed of two distinct components. 

In terms of a PASA agreement, the TSMM Project operated from late 1983 
through September 30, 199j. In 1985, an econorniLs component was added to the 
project through collaboration with the Economic Research Service (ERS) of 
USDA, although work did not officially begin on the economics component until 
October 1, 198 . 

A. Purpose 

The purpose of the project was to provide technical assistance to All) 
projects which were working in diyland or rain-fed agricultural systems in 
semi-arid regions and which needed exl)ertisc for improviing %,,il and water 
management practices in thesc systeis. The W'(nk ifthe pom)ject focused on 
countries in the Near ":ast (Middle iE:st). Stib-Saharan Africa, and Soutthea t 
Asia. ARS activities focused on this technical :t.,sistlace pCrslpcctivc ,whilc 
ES activities had more of a research orientation01. I h vevcr, the prodtict 4f 
the ILRS effort do provide sound cx tllll)lc% of 1h(0W ccomOillic ,taii.ilNsi Call bc 
applied to these .yS,:cns, and could provide ain cxcellent ba.sis 14)r tralliling in 
econmic analysis technittues, which go far beymd a1,iiple budge illg 
approach. Ivaluating the efforts (ofboth ARS and I'RS. the 
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S&T/AGR/RNR project manager feels that TSMM consisted of about one
third research, one-third technical assistance, and one-third networking 
activities. 

B. 	 Objectives 

The overall objetive or purpose of the project was to assist developing
countries in the assessment of their soil, water, and crop management systems
under dryland or rain-fed conditions, and the formulation of national 
strategies for increasing their agricultural productivity through research and 
technology transfer. 

The specific objectives of the project were: 

1. 	 To increase the productivity and stabil*+y of cropping systems under 
rain-fed conditions; 

2. 	 To increase the retention and storage of water from existing
precipitation, thereby minimizing run-off, erosion, and evaporative 
lo:.ses; 

3. 	 To increase the efficient use of water by crops through proper crop
selection and sequencing, and through the use of improved crop 
calendars: 

4. 	 To assess the economic impacts of improved rain-fed crop and livestock 
production practices; 

5. 	 To evaluate public policy and program optiofis that would stimulate 
adoption and diffusion of improved rain-fed production practices; and 

6. To determine the benefits and costs of additional investments in 
dryland or rain-fed production systems. 

Objectives 1, 2. and 3 address agronomic issues, while objectives 4, 5. and 6 
cover the economic Compotnents of the project. 

C. 	 Summary of Activities 

A brief description of the projcct', activities would include what the project
staff referred to I,%the formation of databs.ies. but which might more 
properlv be called research c ipedlleia. ()ie of the funodamiental activities of 
ISSIM Ill %inse C( lltties was to cotple and publish reearch results of all 
relevant rceearch activities in that countrv which could Ide located. Muich of 
this informatti)n had never been ipublishled. In addition t4) providi ng an 
irnvaluahle )urce of informati(on. it wa., hoped Ilt the c0nipendia w,uld 
prevent unntctessay duplication of pt,,t or current re.earch in the future. 
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Workshops were held in both LDCs and the U.S. to discuss research 
priorities and to observe soil moisture management techniques. It is 
worthwhile to note that the U.S. has much more to offer dryland areas in 
terms of observing U.S. techniques than is generally realized. For example, 
the stress which plants are subjected to in much of the U.S. dryland
production area is more severe than plants experience in much of the sub-
Saharan dryland production area. 

Finally, research activities were conducted in both LDCs and the U.S. on 
aspects of dryland production. This research generally involved collaboration 
among U.S. scientists and their LDC counterparts. Much of the U.S.-based 
research involved economic analysis of data collected in LDCs. 

Some of the results of these activities include an international network among 
soil and water management specialists in LDCs and in the U.S. land grand 
universities, ARS, and ERS. Where data has been obtained for analysis it 
has been made available to others for use in their research. Crop growth 
simulation models have been developed for several countries and crops with 
the ultimate goal of developing models which are more tractable for use in 
LDCs than the complex models used in the U.S. Such models will be very
important for assessing the viability of technology transfer in a cost effective 
manner. 

VI. FINDINGS AND CONCLUSIONS 

A. Project Planning 

Discussions with TSMM project personnel and project documents revealed 
the project got under way without benefit of an approved project document 
and a guiding logistical framework. It seems that the urgency of providing
improved All) assistance to help alleviate widely publicized dire conditions of 
famine or near famine in many low-rainfall, non-irrigated tropical areas 
prevailed without the usual review and approval process. The upshot of the 
situation was that after initial funding, All) and IJSI)A had to spend an 
inordinate amount of time Lssessing the situitiot arnd setting a course of 
action. Thus, the )roject got off to a slow. somewhat uncertain start over the 
first several years (1981-1983). It wasn't until after ARS asigned I)r. Janes 
F. Parr to the project in 198,1 that a program strategy and plan of action was 
developed. It involvcd asscssing the state of knowledge, identifying problems,,
mobilizing available resoirces, and arranging solution.%. Specific activities to 
be conducted included: 
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I. 	 Establishing an information network comprised of scientist-to-scientist 
linkages among and between soil and water management specialists in 
U.S. land-grant institutiorn, ARS/USDA and ERS/USDA, developing 
country institutions, international assistance organizations, and in AID. 

2. International workshops to outline and establish research priorities. 

3. Research in developed and developing co',ntries linked by common 
objectives for improved understanding and extrapolation to areas of 
need. 

The EET noted above *he slow start of the TSMM project and the probable 
causes. After prodding by AID, ARS took the necessary actions to get the 
project under way and developed what has been a rewarding program plan. 

B. 	 Project Inputs 

1. 	 S&T/AGR/RNR 

This 	AID office provided the funding and overall supervision of the 
project. This supervision included evaluation and approval of annual 
plans of work as well as approval of project expenditures. The 
direction which this office provided for TSMM was particularly critical 
given TSMM's lack of an approved project paper or logical framework 
for guidance. The PASA developed for this project thus took on added 
significance as it served to guide the project. The S&T/A(R/RNR 
office also helped with some of the information dissemination activities 
and logistical suppa)rt needs of TSMM. 

While fostering intcrat.,ion among S&'r/A(;R/INR projects is ;Ls much 
the responsibility of the projects thenmscvcs as this office, the LIET 
would like to have seen more initiatives to encourage linkages. More 
effort on linkages with other S&T/AG;iZ/INR projects should have 
been pursued, particularly with SMSS. 

Some difficulty w;Ls encountered by the project in terms (if a lack of a 
timely transfer of funds fro u All) to ()l( I). At time, this nicant that 
ARS and INS activities. and those of their co( )per;ItoI s, had to be
"carried" by ()( 1) and othcrs,. This m:e s(ine operatti os dii ficwt. It 
should be noted that ( )(I1) is cxi)rcssing reluctancc to "carry" projects 
for very long. and this reluctance could lead to opcrational problcns in 
future All) projects with UISI)A uuless these timing problems are 
worked out. 
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Another factor which the EET would have liked the S&T/AGR/RNR 
project manager to pursue more vigorously was more integration
between the ERS and ARS components of the project. The EET feels 
that these components operated independently more than would be 
desirable. Some of this independence may be due to the ERS 
component being incorporated after the ARS component was up and 
running. It would have been much more desirable for 
S&T/AGR/RNR to have had both aspects of the project on-line from 
the initiation of TSMM efforts. 

2. USDA 

a. OICD 

Two roles were played by OICD. One was logistical and the 
other involved financial management. The logistical support 
included arranging for travel, obtaining visas and so forth. The 
TSMM project personnel indicated that throughout the duration 
of the project OICD's logistical support haws b'en outstanding. 

The financial management activities of OICI) consisted of holding 
funds transferred from All) to jSI)A/ARS and .R'S, dispersing 
the funds for approved project activities, and providim a periodic 
accounting of the project's financial status to JSI)A/ARS and 
ERS and S&T/AGR/RNR personnel. lhle financial reporting 
function of OW()I) did not ()perate adequately during the first few 
years of the project. In order to ameliorate this problem, ()ICD, 
with AID's help, made some adjustments. ()nce these adjustment 
were made, TSMM staff report that the financial reporting of 
OICI) was good. I lowever, the primary reason that TSMM 
became satisfied with ()II) financial rep )rtings is that "SMM 
hired its own ()(') iccountant to) provide timely financial reports 
with project funds. liat is, they paid for tils service iM uldition 
to OICl''s overhead charges. 

In order to support the scrvics it provides ItoISMMNLs wcll as 
other activities. ()1( 1) chairges ovcrhead. At the start )f the 
SMSS project, (A)I(') charged 18 percent overhcal. II the end of 
tile project, ()l('I)'s ovc1hie.d rate had IncreAsed to 3) percent. 

b. Agricultural Rccatrch ¢Sevice (ARS) 

ARS ptiivided t)pCr nel, includinig the pltmqcct cix dinatlor who i% 
alm the U.S. Natmal Progran Icader for i)ryland Agriculture 
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and Soil Fertility in ARS. While the project coordinator and one 
associate project coordinator were based in Washington, DC, two 
associate project coordinators were located at research 
laboratories in dryland farming areas of the U.S. Development of 
and planning for the non-economic components of TSMM was the 
responsibility of ARS. IncGrporating ARS in TSMM provided
AID with direct access to the largest group of scientisti in the 
world who are invol"..;6 in research efforts on the soil vnd water 
management problems of dryland agriculture. Approximately 15 
ARS scientists and engineers and 10 scientists from land grant 
universities have worked on TSMM efforts. 

The administrators of ARS were supportive of the TSMM effort. 
Personnel based both in Washington, DC and throughout the U.S. 
were involved in ARS' work. Experienced senior personnel who 
were actively involved in research were usually sent on the 
overseas work. They, thus, had immediate credibility with their 
counterparts in LDCs. The ARS personnel who worked on 
TSMM generally felt that they had !earned a lot and that the 
experience had enhanced their domestic performance. 

c. Economic Research Service ([US) 

The project courdinator for the economic component of ISMM 
was provided by [RS. This individual was responsible for the 
development of and planning for the activities of the economic 
comlponent of the project. Before going any further, it should he 
noted that [-RS administrators are neither %upportiveof 
international work nor of the micro-level studies which "ISNINI 
worked oil. [RS persoinnel. thus, did not view ainy formal 
involvement in TMNIM as c;reer enhancing. ()ther thall the 
project cxrondinator'% efforts, the other FRS iII)uts coInsisted of 
informal dimciu-,%sons by the pro jct ciidirdnator with approximately 
15 other 1IUS personnel, [he Kl- finds this lack of stippmrt for 
internatiinal wolrk within FRS to be very disctmi raging, and would 
hopc thit they eventually couiju tc ind S('Srpic irc like AIRS 
do.n, If stich t mnoide ()I periatii nrCeqtuirC a 01haii their.r III 

ci.slative :ii-idae,l heni the I V I that tich . Chliainc is 

fort li ) Iin , 

()ther than thc wi )1 k which the lI~ject ctwidi natit cmtlmd 
UCetitihshi ahlic, the eiinaindcr of TNINMM,Mrcolioiic a1iaylyi% 
was conducted through coilpritive gfccenlt%with iS. land 
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grant institutions, In total, 31 faculty, senior researchers, and 

graduate students have been involved in this ERS effort. 

3. Foreign Cooperators and Collaborators 

A summary of TSMM activities which Includes workshops, seminars,
and cooperation with other agencies, Iscontained in Table 1. The 

TTSMM project (both ARS and ERS efforts combined)worked with
various d "eticd iwntoi1litttos te olbrtn 
Institutions Include Asla-Pacific Natural Agriculture Network, CAZRL
CRIUD, CSRS, FAO, FED, FE O/DelUi- IBSNAT, ICAR,
ICARDA, ICRISAT, 11TA, UA Indo.U.S. Sub-commlsslon on 
Agriculture, ,AN, IRDRATCV, JNADP, JUST, Kasetsart 
and Kohn Kaen Universities in Thailand, NCARTF, ONAHA, 
ORSTOM, Punjab Agricultural University, the Rodale Institute,
Rockefeller Foundation, SAFORAD, SCS, SMSS, TROPSOILS, U.S.-
India Fund, University of Jordan, and The World Bank. 

The collaboration and cooperation of the above Institutions with TSMM 
Included costsharn logistical support, participation Inworkshops, and 
collaborative research. 

4. U.S. Land Grant Institutions 

The cooperative agreement .m em betweeb ERS and the land 
grant Institutions was a very ecive mechanism for opemtn the 
economics component of TSMM for svea reasons. First of all, 
cooprmve reements could be Initiated without oi throuh a
RFP/Competilve bidding-typ fposa Scnuieriisd o cag an overbead on the cper agreements, itus savin
project hunds for odr activities. l th salades of d principal
investiptors at the universities were generally contributed to the 
TSMM project a cost-sharing ftnds 
Due to the Umited budet of the projec, funds were not available for 
prima7 data coilectIon.: Ths&the Input of land pn institutions was
eneraly eicited when they either bad acrs to data f=rom ap priate

I or when they could obtain such data. Purdue Ue ty and 
Washington Sta UnvMCy Wre the Intitudow with which TSMM 
had cfooperative areemens The lan at intttospvikd

l d es, Inuding cmputem, to coduc the analses of 
the da1. 
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TABLE 1.Some Institutions That Have Cooperated With Ile TSMM Project
And The Nature Of Their Cooperation 

Insttution 	 Country or Cooperative Activities
 
Loc tion
 

APNAN Japan Kyusel Nature Farming Network
CAZRI India SympoIu
CRIA ---IdiaTann 

Monograph
FAO 	 Italy Internatonal, Conference
IBRD U.S. Interatonal Conference
 

Study Tour
 
ICAR Indi International Conference
 

Internatonal Workshop

ICARDA Syria International Workshop
 

Trainin 
Workshop Proceen
 

ICRISAT India ternational Workshop
 
TraininWorkshop Poedn 

IrTA N 1ria Training

JHADP Jordan Internatonal Workshop

JUST Jordan 'IiWornimip
 

"PUNJAB UNIV 	 Talulas 
Training
 

PRO FUNDV U CS. Research
 
ROCKFOUND Conference
U.Sinternoa

SAPORAD AM= Ting

TABS US. Inatima l Con c
 
TROPSOILS 	 Nige Confero Prcedig 
UNIVJORDAN Jordan 	 International Wathop


Copve Reswch
 

WASH STATE UNIV US -- R eserC pera 

$ 	 14 

f A ; . .. . . . . . . .. .. . . J$ + . . .... ] J,,' - =:+ +-=+ i A- ,i '.""iI. +I < i]II,= I '+=+ 1";1 ,;i ' ; 



--

5. External Reviews
 

The TSMM project had an external evaluaton November 17.18, 1986,
by a team of three persons. While the evaluation was five years after
the first Nds were obligated, the project had reay been under way
opertionally for Proximately two yea; thus, the project had not had
time to build much of a record of achlevement. The evaluation team 
gave theromj overall passing with dal cIationsfor 
effectlve WAnefficient project manaement and for -asetof ates 
consistent with WJC needs Tho team made 10 specific assessments
(really recommendations). The TSMM project leaders responded
posdtvely to tho mmndtions and have Implemented or are Inthe 
process of Implementing most of them. Sevea, such as 
recommendations on more work InAfrica and more sensitivity to
gender Issues, v only been partiall addressed for a variety of 
resos, such a lack of opportunities for effective operations (as Is 
the case Inmany areas of Africa and elsewhere Inthe semi-arid tropics)
and limited funds. 

In terms of specific responses to Iso raised Inthe 1986 review, the 
EET has learned the froowla 

9 Th ERS component conducted a dqland-lrlgatio case study In 
NigPr InFY90. This case s was Inresponse to the 1986 

o on that m1 socate resources
bw Irdaed and un g .elad; TSMM could thu not 
focu on only dq4an prou"in 

0 A now ERS Ind project InBurkina Fmo will involve household 
analysis with pca emphasis on the role of women. This project
addresses the is of lack of emphasis on women Indevelopment
rasd byt 1986 EU. 

TMe EUT cocludes that here hme been s repone to the1986 external ealuatio And tht the proMjet Isprorss towrthecmpIsmn of Its objectives IbeET has been quite Impressed
by the scope of'lIMM's activdes 

6. External Audits 

No eernal audits were pfrmed dur this project. Ina project of
this huidel th ET finds the l of an externa audit 
to be's a IO audits were routinelysomu Fotnatl,#in 
Performed trug OICDYA eablishItrnal auditin procediwe. 



Q Project Outputs and Accomplishm nts 

1.Impac of the TSMM Project on ID~ 

The 7SMM project has conducted a variety of activities calculated to
reach and influence agricultural scientists, specialists, administators and
policy makers. Such activities Include: 

a. Outreach/Extension 

M or outreach actividtes are listed InTable 2 and are comprised
mW* of semium/conferences on dryland agriculture, workshop
on specific dyland agricultural topics, andfield tours or "traveling
smnr Through these activites alone, TSMM has been In 
direct contact with an estimated 840 Indviduals from many
counie Thre have been represntatives at semd.
nu/conuences and works h om Just about all developing
countries Inthe semiarid topic (SAT). The 1SMM has
concentratd Its outec/extnson efforts mainly InAsia and the 
Middle East. 

The 11MM has been Involved Intwo networks concerned with
sutainable agrculture, with special onern for the SAT. One Isa
rather if ato network conducted by the 1SMMPrject Director through whc Iterested researber In 
developing countries are kept abreast of sutanbl arcutua

reeachand prodton ratcsand general In ation Of 
common 10161st. The oter Is5he Aia Pacti Nadonal
A Mrc ,aNetwork (ANAN) that gw out o(,te Fish later
nation confrece on Xyuse Natural Faming hld InT haan 
to IWO6 pueM of the APNAN Isto ftW low.put, 

The Project Coo-into estimates, that the TSMM pject has 
bad some measure of contact and Influence with about, 40 

e,,o nation, 

b. Rmearc 

ThrUgh Its affiliated sett and siistsW InARS and UASuniveriem TS ha been enpd Inanumber of colab,
ord r rojectsMwth deveopig countries Inthe SAT.
Mwhect nole be AMS and the ERS o on s -
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Table 2. Major Outreach Activities of the TSMM Project 

Date 
Activity and 
Co-Sponsor 

1984 Field Tour 

1985 

1985 

1986 

1986 

1987 

Work Shop 
Khon Kaen Univ. 
USAID, ARS 
Field Tour 
1I31D, ICRISAT 
ICARI)A, FAO 
Workshop 
ICARDA 
Field Tour 
Plaims 
Workshop 
"rop~fils 

1988 Conference 

Place 

Pacific N.W. 
Texas Hfigh Plains 
Thailand 

U.S. Great Plains 

Jordan 

Southern Great 

Niger 

Jordan 
JilAI)l, IN(*AR'Tr 


1988 Cofcrencc I'cxLs 
R:,IAI:S, All) 
(-1('I)/( 'SRS/ .'SI)A, 
FA() and S(CS

1988 T OWrvilifr 

I 9, C(onfc r cc 
C'AZRI, i--RIM, 

I1x) ('onferencc 

I(,\R. I-UI ,
 
I \VMX)
,YrklNh lp 

WUAR. 1iR 

KnixL. Nebraska 
.ld Iowa 
Idia 


India 

I1)lia 

Persons 

10 


100+ 


35 

70 

25 

80 

30 

400 

30 

150 


400 

100 

Participation 
Countries/Agencies 

ICARDA 

5 Asian Countries 

10 Countries 

11 Countries and 
G'T/., Australia. FAO 
Asistance agcncies. 
IIIRI), USAII), USDA 
12 ('ountric and 
O1%.ST( ),M.,1( 'A.RAT 
INRANA,( "RISATF 
ICRISAT, hopllsoi

5 couitries a.md 
ICARI)A. A('SAI)
 
52 counltric% and
 
3o U.S.%ttc'%
 

Program migr. All),
 
IiIRI),1 A( . C 1( 1)
 
1)(Countric%

1110 ,iing !II\\I;I
 
25 cuLmllfic% 

12 (Countrw,
 

rodale 
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The ARS has conducted collaborative research with 

(1) 	 The TropSols CRS? in Niger on management of crop

residues to increase soi water storage In SaheLUL soils.
 

(2) 	 Jordan University of Science and Technology (JUST) on 
determination of the agronomic and economic value of crop
residues for water conservation venus feed for small 

(3) 	 Rabat Institute in Morocco on wind erosion: management,
 
characterization of sediments, effect of environmental
 
factors, and an erosion control prediction system.


(4) 	 Dominican Republic and Haltian scientists on water erosion 
and soil mangement practices.

(5) 	 CAZRI and CRIDA of ICAR InIndia with modeling re
search on field water use and crop yield for maize-wheat 
farming systems In northern India. 

(6) 	 CAZRI, CRIDA and Punjab University on evaluation of soil 
water and nitrogen management practices for increasing
water and nitrogen use efficiency.

(7) 	 CAZRI ad CRIDA on gemplasm enhmncement for 
drought tolerance and tof wastelands. 

(8) 	 Indian scientists at Bella y,Agra, Bnlore and Indore on 
an Integrated project for soil conservation and watershed 
management.

(9) IMndia engineen at six sites on small sdde mechanizadon 
for dsyld agriculture., 

TIe work conducted under the economics component of TSMM Is 
of note f om several perspectives. First, the work was 
muWsp in ature with respect to the pbysical modeling
of crop gowth. Second, It developeda sequence of analytIcal
tecniques ranin from simple to more complex types of 
mathmatcal prolamming. Thd, It has put together PC-based 
databae which others will find tmendousy use inthir 
worL Fourth, through the cae studies It has put together
material whib can become ft core of an Instructio In 
LD(O on wbolefarm anayis Finally, the economicly
conducted by this study demontat thlwthere isa lot of very
useM workwhch an be conducted with second . While 
t rearcher of the Om wre sometimes frustrated 

by their inablty either to knd prima da collction or obtain 
cooeraionfrom onegoin projects Intseffort the BET feels 

work they have been able to produce Iscommndabl. 

RSR bas Cooperati Reseah Agreements with Purdue 
UalversityandWashiton St Un rsity and ha conducted 

mucbI sxcateff 



()Automated Database DeveIQpment and InfoMAtIon sysem

for technical Information pe to solls, weather,
 
agronomic practces, crop yield responses and farm charac.
 
teristics Inrainfed area of Niger, Mail,Cameroon, Benin,

Syria and Jordan. Thes databases consisted of secondaiy,

nonTSMM generated data collected by WSU and PU 
personnel and others on prior assignments were used for

-then databae-ystems.-The databases are available to 
Individuals who are interested Inusing them. 

The 	nine databases are listed below. 

• 	Niger Experimental Farm Trials. Collaborators:
 
Purdue University and the National Institute for

Agricultural Research InNiger (OMAN).

* 	 North Jordan Farm Surveys. Collaborators:
 
Washington State University and the International
 
Center for Research Inthe Dry Areas (ICARDA).

Northern Jordan Field Trials. Collaborators:
 
Washington State University, Jordan University of
 
Science and Technology (JUST), and ICARDA.
 
The Niger Dyland -
Irrigated Farms Databas 

lColaborators: Purdue University, the European Fund 
for Economic Development (FED), and the National 
Office of Irrigated Perimeters (ONAHA).

* 	 North Cameroon Farm Trals and Farm Survys.
Collaborators: Purdue University and the Semlarid 
Food Grain Research and Development Program in 
Cameroon (SAFORAD/Cameroon). 

* 	 North Benin Farm Survey. Collaborators: Purdue 
University -And the .wml-arld Food Grain Research 
and evelopment PropramIn Benin 
(SAFORAD/Dni).r

* 	 Burklna Fas Farming Systems Database. Source
 
institutions: ICRISAT, ITAX The World Bank
 
Purdue University, USDA, University of Hawaii

(IBSNAT), and Washington State University.


* 	 The Niger PhosphatelTrials Database. Collaborators: 
Internatoal enlizr Center (IRDC), and ICRISAT
Sahellan Center,Namq.

S 	 West Africa Uterats Database. Purdue University. 

(2) 	 C Growth end Sell and Water Balance Modelk Involving
simple minimal data sets have been developed or adapted 
for use by TSMM: 

* 	 Sol-,Water Balance/Crop Yield Model 
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* 	 Millet-Cowpea Crop Growth Model 
* 	 Linear Response and Plateau Model for crop response 

to fertilizer and other inputs 
* 	 Adaptation of EPIC (Erosion Productivity Impact 

Calculator) to barley, wheat, vetch and medic farming 
systems of northern Jordan 

" 	 Computer-based Unkage System for weather/ 
crop/livestock whole farm syo-ms 

This work on the crop growth simulation models represents 
an effort which is vital if the economic impacts of 
alternative technology are to be assessed in a cost-effective 
manner. That is, good simulation models can eliminate the 
need 	for more extensive field trials (beyond model 
calibration) and allow risk to be assessed. The ERS project 
coordinator indicated that a good beginning had been made 
in developing LDC applicable crop growth models, but that 
more 	work needed to be done to make them les:s data
intensive and more usable under LDC conditions. The EET 
concurs with the assessment, applauds the progress made to
date, 	and encourages further work in this area. 

(3) 	 Whole farm models to develop/utilize methods for tech
nology assessments that take into account as much as 
possible the interaction of soils, weather, farm resource 
base, farm production practices and the particular economic 
setting. Nine models have been developed as follows: 

A linear programming model of a typical rain-fed 
farming system in the seni-arid region of western Mali 
(800-I(XX) nmn of rainfall, 120-150 day growking 
season). 

A discrete stochastic programming nodel based on a 
typical millet-cowpea intercrop farm model for the 
Sahelian agro-climatic zone in the Maradi region of 
Niger (4(X)-(X) mnm of rainfall, 0(-1(X) day growing 
season). 

A Target M()TAI) linear programining model to 
assess sorghum technology for aitypical rain- fed plus 
supplemental irrigation farm in ,mithern Niger (3(X)
5W nn of rainfall, 00. 1(XW day growing scasom), The 
model is outfittcd with two Lxpert Systeitis to facilitate 
its operation in a uscr-fricndly mode. 
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0 A dynamic progrmming intertemporal model of farm. 
level fertlizer doeilonmukidg Inthe Sahelian agro.
Climatic zone. 

S 	 A mied integerwhole.fa pro mng model of a 
representative barleylogumelvestock rain-fed fam in 
northern Jordan (300 mm of rainfall. 

*A System of Tnest Programming Models of 
Representative Tmditonal Farms InNorter 
Cameroon (600.1200 mm of rainfall 120180 day
growing saon). 

A a Programn g Model of Represeutai
Cop.Uyestock Trdonal Farm systems in 
Northern Cameroon (600,1200 mm of rainfall, 120-180 
day growing suson). 

AQuadratc Risk Programming Model of a I I
tepresentlti Fann inNorther Cameroon 0 200 

mm of rainal, 120-180 day grwn seuon) 

A Model of a Representatve Farming Syste In 
Northern Beni. 

As idcated abwve, the wbolewhrm modoli ed fom 
I mplos t rewio thesimultionodeling disussed abve fo esiae of 

yIeld ParIalI& bugtig and otber,techique wbh r
freuetl used to amsteptnilof new tcnlge 

areno oive atum pictureo thecmprhesie enoug 
an ,Tbu o a no ibeImpact of that tolog on the whole farm sytm

Whle farm anaysi Is~apc to the anlyi Of
Impa Of alternativ thrugh whicW adsof 
among alteratve ussof limited rewurms become deax
and the viabily ofalternaietcnooisa be 

thW n drto acuratly - the poeta of
alterativ tecniues 

cabepatively slens Ing OWh cul~couple 

emlo to d wbWl~hm analyss. dhe deoch 
taqu-wilbesed on dh o pene of the

researcher and the avaftailty of da" ft should be note 
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that any weli-tralned B.S.-level (by U.S. standards)
agricultural economist should be able to use the linear 
"W approches Alsn with two to four weeks of 

atecnques except the most 
sophisticated ones could be taught to LDC scientists with a 

ood bakground inapiculturil economics. 

wh ESTwould like to-sum.-: that alo-cal next step i .... 
TISMM Istraining WLC scenist's Inthe use of thes 
techniques. One Important final point to bring out is that
untl a few Y qo, due to software and/or hardware 

lutatlons, moit of tbh analytical techniques were beyond
PCity and thus beyond the reach of most LDC

Thls 	isno lone the cas and the E T thus feels 
that the E efort Iswell In tUM with available tehnologY. 

(4) _neMnt MI n m for handllne A th q"WrWpd to took ar=ls 7rMM has been 
Wrealdw MM MWprocedures'apropriate for

rahao farming system Thi Work Isunder way, and Is 
smrbed below, 

0 Review of 1Utersiue approacbes for handl risk 
and unctainty Inhrm tehology and research 
mug"M dedsm. 

* 	 Evuton and compiso Of nosu prpit 
to rainfed fMamn%yte.aals 

0 	 Identifcado of operational apracefo
rikhounetitInrpo At- It hle-fam 

plan for Wet Afti 

andloeomtio n staic fm modelsIac 

* ofanoptimaControl modem o 

producti ity 

* Develpmen of aslmladon methodology (Moi

Erosi oa usr &I
ftndr R* Enionment 
UOB D to ""Mhp1Uslealand eooi 

O(Oand wate -"M maMPaget indt 
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The 	research on procedures for handling risk, uncertainty, 
and the dynamics of technology transfer builds upon the 
simulation and wholefarm analysis work. It attempts to 
synthesize the simulation models and the whole-farm 
planning models to develop a more realistic and flexible 
analytical tool. This effort represents the most analytically
advanced work of the ERS component, and the BET 
encourages-more work ln-this area.

(5) 	 Expert Systems 

As indlMed above, one expert system for hybrid seed 
development and adoption for Niger based on one of the 
risk programming whole.farm analysis is under development.
The expert system approach represents one way to bring the 
more sophisticated analytical techniques this project
developed to the non-agricultural economist and/or the 
agicultural economist with only rudimentary training. The
BET would like to encourage f'zther work on this expert
system, and the development of expert systems for other 
economic analyses employed In this proje"t. We feel that 
expert systems are an outstanding mechanism to make the 
teWhnology of evaluating technology transfer more 
tranferablo. 

(6) 	 Cm Sies to illuminate important agricultural production
issu have been carried out using the methods, data and 
computer systems developed or adapted In(1)through (5). 

Six case studies were conducted in Mall, five InNiger, five 
InJordan, one inBurldna Faso, three InCameroon, and an 
unspecified number inBnin, More information Is 
presented below. 

(a) 	 Mal Ca Studies 

SOilWdMlr 	 i MaL 
Sad 	 Ana6b* f War Ajhca. John C.Day and 
Marcel P. Aillery. 

W MO&"me A Case 

* 	 Wat Conswionhi " and Semwid 
,iadaow An Emaom A4&*. John C 
Day. 
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0 0op Vadt Selection bn Respons to Radnfizl 
VwW4 InDvYland Agiiculturve A WOs Aftica 
Cmu Stu4. John C Day and Walter R.Butmher. 

0 DataBase ImeqptinforAffochnatic,Anqs&
andPlannin. E.T. Kaamsu I C Day, and J. 
P. Milford. 

S cnmi Anawi of Sol and iUo m 
Mwsqenmt on Ma#a CopamnL. Walter R. 
Butcher and John C Day. 

* An EcoomicAnauls of Fwm Mw.qwug
Pmctca and Impoiwd Teckhnoloie Inthe Sahel. 
John C.Day, Walter R. Butcher, and David W. 
Hughes. 

(b) 	 Niger Case Studies 

&Od * Line RsponeandFtteaw Fuhm n 
InAModel Covp Response to FelilwI N4gW*
West Aflic. Pat Jonil4i Robert R.Deusn,
Jai.Imowebag.De~oer,and Andre Bationo. 

* Rk Shwing S)swns for Ijvu,.dowa
Dowokpm The N*"iw Cs. KL A.Krause,
R. R Domoe, T. Bake, P. Preckel, .
LWmenbei-De , C.K.Red, and M.KadL 

" 	 A Simulti Mode of MU& and Cowp.
Infeaop (Cam St* Am*). J. Lowenberg-
DeBoer, M.Krouse, L Demo, and K.Reddy. 

• 	 Ana t o a forLaborby wd 
ad Intad Copp Th Cam of Nr adMil 

In Nkw. Zlyou YU Robert R. Deumn, and Jess 
LowenbergtDeBoer. 

Soum r a 8,Aummwu for Sms 
N(el a TordMOAD Appoach. Peter

-1s-Lk 	 and Robert ILDeuom 

(c) 	 Jordan Case Sudes 

* Ew~anin ONs OptImal Use Of COWea GrAb OW 
Straw bi Ahe AMqq Rqton of/Jand. **h a 
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Mird Int erftwnmb Moad. David W. 
Hushm, Walter Penarands Abdullah Jamdat, 
and Walter X Butcher. 

* £Onmk Evdwadon of Long'em fmtduf* 
EffauofAanMwv Badey FwmbV S~wtem I 
Nrhan evies. David Hughs Walter 
Pea nda6 Walter Butcher.

* Cou lmofCrpcdwdfornd ylaid
PeMU InMhe Mefq RqOM Of Nohea 

=Ian. David W.Hughes 

b*a~~*Sw~ w of Feviw Livetock Swwy
DataindweMoqwwIy QOvppftRqlao.f,

NwlsasenJordan. David W.Hughes 

* Cot ofFuodiacn L=es* for Thyl aFenh 
me Mqw Rq fNofs Jordam. David 
W.Hughes. 

(d) Buridua Fm Ce Stud 

RpeJ the S (son Erosion Control Under 
snvmn methods o ana 

(e) Cameroon cae Studies 

Mh Impact of Femh* S)stm Resewh on 
4Aabwsil P7~ct( he Cms ofNorh 
Cvuwe. D. N mbel, R. R.Demon, and . 

* Infqavf Lmmock bwt Fembt Sjwtww In 
N m Camm . D. NpumbeK, R.Demon,
and P. PmrcL 

* Abu ofct of Now 4iOwWra
T~chnk~es I Numhen Ceuwew4 b 

dpwaefmwdB.Loebmn, D.NgaibeKl Z Yu,
and L.Damo. 

MI Benin Came Studie 

NO dcmnao poided to te HKF 
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Uthe economics component of TSMM continues Insome 
formi rtr cuae studies are Inthe planing stages. As
mentioned above% the BET feel that empirical examples of
the analytical techni comined Inthes cuse studies 
represents atremndous~ education opportunity forenhancng t analytic lcaaty of WIC scientiss 

Wt 
lbn peth iro d atLDC 
Intensiv trining workshos on use ofthese techniques 

n t awne as 
such efforts Inany continuation of the S acttis 

soc ms wr to encu 

Idef tallte trainngwouldfrthnvelaningthe 
_U" ocaseMstdy da" Th scientists would

apply tohe to do&a ntheir own cuntris 
a. rmaling 

Al of the smna/ e and wasops condce by
TsMM and Its c tor involve tras ad uprdn t
kwnole a undetd of patn on genelnd
pof %OP Al., individAl technial Asistance conNul&M
ad ollaboi rear can'ed out by one or several ISMM
sciaentt with LDC persnne IvoWv to sm ereifra 
taiing 1MUMlsarne onteb w inin InUSDA
laboras wd US. n tie for sever LDC snvla
the n pro or/sbbatlal mut. 

Whle traIni hunot been asua ay4wadd discw Item for
• MM, Informa tani Isasilnicant,las faum o the
1MM prJect. 

d. Information dmnl 

7h31MM projwc provided the ET with a11MM pub~aions
st that has 170 entrie mlatn prim ly to AM acRte. The

entries Mn orom (69) throug wowrkhop
oes(12) aMc Nference foer ourrna

arils(3). 

The SI capo t o1MM hsgnrtd6 researc papers
Wh"c hav eihbee presnte atprfssoal ametng or 
pde onmus sisanoufn D. di on ha 
ban compkeedspan ofthe MU ff,R 

The lQl disriUtio of ussW maerals, such a works*o an
confrenc Paped---- to LDO Isof special dOrtacMW oenna re0pwaed an almated2600 oso 

fl" wrksoo andlnawer -I hel estMWaeacs wn Abice, 
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N.E. Thailand, Jordan (2)and Texas have been disutrbted
worldwide; most of the copies went to IDO~ Inaddition, all 
rSMM publications were difttd th the normal USDA
and AID distiution network 

It Is dlar that alaig volum of useM TSMM'generated
materias have been made availbl for use by LDC scientists and 
tbs mateds hav been rmolated, adapted to local conditions 
and made availa toproducs Isot knwhwr ItIs
rusonabge to ssume that usom s and procdrof the pr
Muu sfl 1rCs/minded arn bing put u 

lbe TANM profec has been engegd InaVariety acdvthes, 

a~u Asfles @aI 1.S uanivesites Itbs th conclusiou of
tw Tthft thro Its outrea, researc,Mtin and

formo duaion activities 1MM has readd leaders in
IDO~concernd With dIln faming, Manas o aGiwture
jograms oftmajorinernatl a Sianeadale and scientt 

rW cred IARC. Itisreaoble to acldttu
 
tecnlis metods ae nw koWn Inmo cutis
 

Ibe extent of Msof sto& t&*chmuLWe adfthd" aOd theiimp s soow Itxth.o U thtIty have bad or an
begining o have Ms Impsa on the agrculhr of devloin
0" Int Asia aiO the uWleastadt-a
le sst Insuc am of AMiad ealewhr On cul 
A*t the mey swcal,-prodctiv reaohp1MM has had
with t Joda Ui ,ifor Siena Te olo tha has

rdnh otho q put to we InJod& 
but tis kjut on CoMY a a sma on at fL On cu dit.
the vowain se11t of act ivites with Indie ho the Indian Cuni

ARoer (CA) afOICD/FRO/New Del. 
Ti Anper to be r centtac .Inany cal ItbIaM to rt 
out the I u aomdnm l Forbemp,

ledh ~ frvmsanduto dedated to I-povnps 
tIbefore M

IC"reST located &Indi, has help develo 
&lu Ipku" 1M w Frihert 

W cp s foW-vaW" tMhe S.Tolnd Aswm fr 
nars to domd. AWd otwA ADA hbee aif"te In 
" M at and Noih Abics for nm ymm 

How o w ote the TRAM proJe ha done #Wm
thm1 0tFor t..up the st .....

dayaadagrmltralkuebow and udonaol capaciy of AMS 
to dweloplnusam Wn It ashepe to foarm awamwon 
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the par of TD( leaders and others a to what an be done to 
* roveeddaiuhne TMi Isaboutasmuch as could be 
mo dbythe a Project of the dandduratonofS Al 
ro red, MM hudone afine job with what Ithad,
after p ng off to ash.Tuncertain stare h 

2. Worldwide mupct of the 'woMM proem t 

Certainly afte Sponsoring the 1968 intemsatonal conference on dryland
AgriUlture attended by repeentative from 52 counr~es 36 U.&. state 
and many intern aon a tance ece theT MM project Isnow
known around the world. Use conference was the ocasion ofcelebratingW0 yearsm of research at the ushland, Texas experimet 
statio(t MM co fInator estimad tat 13MM raised =lowIncossarin fnds for d ference). beno quesiontdo h

fren and other 3MM Inn and worksmhp
held Invariou pmn of the world hav subsntialy heihtne
worldwide awarenes of the pxal for Improvin dryland agriulture
Beyond tt ft worldwide N o tho T M project to dt Isbrd 
to ame Itappa t h the puMbty of the 1968 Tea 
c ot a p1 oa rn InJordM Wd and
elsewhere with hah-ICRI DA and, ICMA MCA-SMM MYhav fod an,effectve niche-ainthe sti evolignteraioa-~ ~ re sc system Considerig t 13IMM has been
opertin effWNiel for only about six years tha Isquite a rewrd It 
sbouldbsnoedtho tamme of bCk 'with abuit Samor 

lt oeto CI out a rewizedef ct 
role Ininteamdtial agriu Ot worldoTWIN Isanodte afor ABS/USDA and ER/USDAq two Of t worlds premier, public 

oPuladooietchr 

3. Impc ofthtMkprojectontdoU. 

The 13MM projec has bad a suata positiv Impact on U.S
Intiuton and their prame Thlk" o~ft BBS effort was
COnC e thoug cooperative agemnswith TVWasnton Stat
Uniesiy and Purdu UWnivrsi. Faculty at these Inttutions And
both does*i and inenational -raduestudent have undoutedl
achieved ahigh,or-feulnaide-mOf _enhancement from their 

Inolemntwih fi . The AS c Aioa also use univesity
pmonml InIts actvities It should als otod that the ARS 
pewo are not boe InWaiMgtn, pun claborsted
viny cls with thei collsgue at nearby U.S. Insttutions MIe 
aexperences ofm heeIdidalswdiths enhance the U.S Insttutiont

mhey wwth.. M -ect m or noted that, withoutbARS pr coori 
ar pro"thf.t .I n gddal wbo worked on ARS Used activities 
found their experienc to be mwee enhancin 
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4. 	 TSMM networking with AID/S&T/AOIR projcas 

Acording to the projet coordLator, attempts to collaborate with 
FD and APAP were rebuffed. SMSS personnel paticipated Inone 
TSMM workshop. Informal exchne of Ideas and information with 
the staff of TROPSOILS was easly accomplished and productive. 

. ...TM BET finds thatTSMM networkingwith the &T/AORproJects 
was inadeate. TM project coordiMor attempted to Interact with 
lte succe, and perhaps Ioud have devoted more'time to this effort, 
=fOarly with SMSS. Mw S&T/AOR/RNR project manar should 
61M such Interaction, and the EET hopes that such Interaction will

be strounpr Infuture S&T/AUR efforts. 

S. 	Progrs towards the acomplishmet of TSMM's major activities. 

TSMM has been enpgod Infive major activfies designed to achivO its 
objec* vs 

.	 Esablish an information network and scentist.to scientist links 
among soll and water management, speclits in the US.
land.ant universies, the USDA/ARS and ER& developing 
country Institutions, international organizations and USAID 

EuUMO As described Inprecedi sections, 1SMM operates
such 	an formon network. 

b. 	 Provide soil and water resourm Mang t sdentsts and 
eonomis for short-term tednical assistance and Consultations 
on sei problems and propose and ongoing research projeft 

EUMM TSMM with OICD help has done an outstanding job in
providing tehnical assistance and consultations a requested. 

c. Develop data and Information ystems that integre agronomic
podelmati and economic data for comprehensive assessments of 

resourm MnaE ment optons by both researden and resource 

EMC IfUsing secondary, nonTSMM dat, T1MM has turned in 
ano n terms of S&T/AOR/RM pro ), 

u pomac with reprd to this actvlty.
d. 	 E am as and other alse of altri agcultural

production practices for thefr potential sodoeconomlc impac 

d +r29
 

http:scentist.to


Ems=r TSMM has made excelent progress with regard to thisactivity thro several very useKl enligtening cms studies. 
Overall progress Incaraylug out its programa activities has been
outstadin and has been due to the hWgh caliber, hWghy exprienced
knowledgeable TSMM propam coordinators and their equally talented 
and dedcated ARS sI U.S university ooperator and to fine supportS.Interational assistan owgnistinsand-collabortng hotcountrim 

D. TSMM and AID Crasscutting Themm 

L Cost sharing 

nformation on ost4hadqn was only provided Indetail for FY89 and
FY90 Out of total regional expenditures, Including overhead of
$485,495, 1SMM obtained ,487.000 Inctes hu in FY89.
Total p ts InFY89 we $7,442, Including overhed. Total 

94111ires Incldn oehawere $57,767 InFY90 Thew1MMproject spent S439 4 includi overhead and obtained $407,500 In
c4hm funds for regional activities InFY90. The EBT views this
level of t4hang as va subtmantial. It enabled both ERS and ARS 
to expad their operations far beyond whao the core fWning alonewould have allowd. This le of cost4haing Isan Indiaton of thetrmedous value which 11MM cl placed on the projec. In
additon, many Inokind oruTdm suck u derical supporn, technician 
help, and use of facilities were contributed to the projct without
acounting for them In othang funds. Thus, the acta level of 
com4hadng which 1SMM readved ismore than the reported levels. 

2. Buy-in 

nformation on buyins was not provided separately from the cost. 
sharin informadon to the BWT.The S&T/AGR/RNR project
manae ited that some of the cost.,shar w ided AIDp ,by
missions for the drelopment of compenia and conducting
workshops and was thus analoous to buyiLns. Some resmh InNigr
and d was ao supported by AID mlom Whle ft lack
of bu-min was this problem do to appe to be un*e 
to MM. 

3. Sustlnabty 

Wohouw withrardto sustainabllwise. One a todo with the
future of the activities conducted by the TSMM project and the othe
with the mrelashp of 11MM activities to sustainable a n and 
the quality of the environment. 
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Should the TSMM project teminate, soe TSMM activities will
continue at areduced leve and Inan unorganized manner and others
will not continue. ItIs lely that the networs that TSMM involved 
In will continuto so deree andlt mayve y well bethat othe
donors, such as Australia h outstanding capiMty Indyland
gr u may take up some of the dack, emoat a
Isthat unless alternative arngemients are made to ensure ARS/HRS 

........... dir.t............InIntoAniddrylandDcs •.plaaw
TMws demie may deprive developing nations of asorelyneeded
unu reource. 

T7e 71MM project Isnot the only UAS.-sponored msistane effort 
concerned with soil m nagement in the SAT and therre other mjor

interAtoaand ntoadylawd agr Wa prga prating inthe SAT, ne point IsthatS1MM Isnot aloe but it so a point In 
faet that the fSold Isnot cwded and IMM a to have found a
special ncbe Inthe fid-on that can b h v uniu resources
of ARS/USDA Into the mIL is IsImportant. 

With regrd to sustna aruu there Isno coentional
agriculture without soil. Soil resourms, thek extent and qugly,are
critical to -perrmnetlypodiv national agrcutual sytam thus, If
their ariculua tumrem to be made secu it h ave that nao ad their frme/produce uderod how to use admAn
their rMo Su or apermamt, productive a ltu. 

4. Women InDevelopment 

Resondngto the W6M extrna evaluation an BRS4Inedpoj has 
begun InMudka Paso. It Involves a houshouel0 analsis with
special emphasis on the ole of wom 

. POr Review 

th acmtofs@111MM =oWaned aecsof peer review. Paperse o 

Pulhed In Journals were subjec to Peer revew Paer pulshdI


prcedigsofmeetig and Inothe Moult were geeallo subjete to 

Mhe mey slow, uncetan sart almos led to TOM' tarm datosWhil ItIs 
not dear that the slow start that delayed ~ do for seora Year 
at proec Intidow this defcincy was actrbigheo.Tna emos 

31
 



--

upon prior to or at project Initiation, that Is,foliow current project
preparationguldelines. 

Tbe success of the project after Itgot under way reaffirms the Oons of the 
past that development project are likely to succeed when guided and

by knowledgeable, dedicated profesionals aisted by
Inerted, competent allies and hosted by hghly receptive, responsive host 

cutries.-

There Isa need Inmany countries to compile and evaluate research data
genraedby earlier and on-golag project Such OditabaWe (research

comenia)anbe veay valuable inIdentifin resac as neweds and r ue pmj , and to prevent duplication of euler and on-
PlimeT ET feel tha ti Isan important activity which shouldLoumrsMd infuture projeM. 

Dam coileed on all USAID projects should be made available to Interested
pai (fowig a reasonable time period for searhers on the project tocomplete teranalsis) on PC dislkttes Ina format which can be madlyundetMood. Tbe analyses conducted under o ES component of the
proj um th there Isoften much additional anam which an bedon on dat collected by pwjects Furthrmor dat accunlated ovW 

me And may prjects could provide an Invaluable ource ofI
 
and dat for ftuter anlymss
 

F. Stt ofthe TSMM Project and P ible Futur Option 

Destthft that the 11MM project was a latecomer to International
drylandagr~ml Ualmisace the poct apasto hav established a goodrputan a ern n Ingloba aefforts form provd

ustained, dYkI poction Inthe SAT. lM EM has beenqieproductie Impessve InItscontributions to technokog evaluation mn 
And etigas an iluat-ing,mO pelno mpnn to qronontik and sonl 
mnr hI~ne . ysac sPsould be apart of 

and nbee tSRco oe has been s tgly n wrh 

.a mre Indo !-AT da ST."ad STAR ruar&
 
7TOMM proc bas darfy whattS and IRS can

coutrit to aucutura and .OuOMl@ deWpmn inth SAT*Tlbqu..o n1 wa a e n need to eure teontinued Input
of AMS anW IS Ineffctvd urngwai 

ftmo OMt ma sEMs of fet eralyar,ItAPPeerstaa
strumand nr -me for i1MM whV& -m log-rMM ARN and WOS 

rs and mxieni clboration wit boa counries saueimLOI locte
InIgh-piority WA ein would be the m rmwarding c oure action

apMN the TOMM profa bwoud ka Its opmoloal as 
oca n$cWrn Me of opeatio ft AsndIs w oulnab" sR 
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components to be directly engaged in national programs on a long-term basis 
and enable them to make highly specific, targeted contributions to national 
soil man ement activities and national agricultural development. 

Given acceptance of the above approach to TSMMs future, It would seem 
appropriate for TSMM to join forces with one or several of S&T/AGR's
global projects thathave long-term operations in the SAT, namely, the Soi 

...-MaagmentCRSPthe Be*n/Cowpe&.CRP,.- the Sorghum/Millet-CMSP,
the Peanut CRSP and the Small Ruminant CRSP.TSMM's operations are 
highly relevant to all the CRSPs Ulsted. 

A promising and practical anrnp=nt would appear to be to join TSMM 
with the Soil Management CRSP (TopSolis). Such an arrangement would 
give 	TopSoiUs components It sorely needs and lak such a economic 
analyses and outreach, and give TSMM the structured, longPterm Involvement 
with SAT countries that It needs. Such a merger would certainly have 
Important complementay and supplementary benefits; however, the 
imagtude of TropSoW's overseas operations isnot reasuring with regard to 
Its likely Impact. This Isa matter that needs attention. More Interaction 
between TropSoils and the other CRSPs would appear to be part of the 
solution. Perhaps, a built Inarmangement under the TropSols CRSP forTSM s ARS and ES components to support INTSORML the 
Dea/Cowpea CRSP and the Peanut CRSP would be des.rablL 

Such aangements would have very attractive feature, but the most 
important would be the potentia for re4tructring the CRSP? and more 
efeetvely utilYing ARS and BRS resoures and In the process LIcrM the 
lkly impeat of all these rMours on the SAT. ceasing the Impact of the
CRSPs Indeveloping countries (udthe overeas perception of the CRSPs) Is 
not an unimportant ondderadon. 

VIL RECOMMENDATIONS 

Toe n recommends tha 

.	 SAT/AUR consder ways to utilize the services of 1SMM's ARS and RS 
componmts to upa the outu and economic Analyses cpailtes of Its 

o resear projects that operate Inthe semi4dd topic for the 
= of incfreain their Impac on deveopg atons Such pOje
Include the Soil ?Mnement CR8?, the Buea/Cowpea CRS? the Peanut 
CRs, the Sorum/MMt CR? (IntsoRML) and t Small Ruminant 
CR5?. 

L. After the triaonof the TSM~M PAMA, S&T/AOR/RNR consider 
aangsents to make TSMM apert of the Sodl Mauaamnt CRBP on a
phased-in badis Initially under an "umbrella arraqemean' but eventually In a 
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manner that would allow the ARS and ERS components to become
full-fledged research and outreach components of the CRSP. 
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APPENDIX A
~~DOCUMEMT REVIBWED 

AI.Action- meormndum for theAssistant Amiditot joacA

S&T/AOR Drylanad Agriculture Project, March 27, 1984.
 

DAY, John C wnd Marcel, P AleTY. ol MoiU r nommt tn Mal: ACas Study
Anais for W o &" ,mW.ma mL 2(198): 209.222. 
Day, John C & Walter R.Bute. S Vay Solectiomn o 
to Rainf&" Variabilty InDyland Agrlultre AWeot Africa ae td Apae
submitted for preotatio at the XX ahlon Of arcultd


onomisBuenosAir, Arlanim, s 2431, 1986.
 

Day. John C. "Land UN Enhem nt for SusAiMiure. roJect Paper,

USAID/S&T/AOR/RNR, July 240 1990.,
 

Day, John C CompldRo p Em Tnoo f So Mire
o Compoe
Manapment, 2/1/91.
 

Jayo, Thomas S., J. C Day, and Haroild -roloe k
Blmh. and
Prbctty inthe saw utura eport B /, o1o1969. 

PAS. DAN.4MI.X%.A.7mo. FYIU/89, Appeudix A,Scope of Work.
 
Stie,J.L,J.Q.Dsy,RL audR.LB MW , adA.LD. trnud. "mprovla
 

ML~1(1968): 78.W.ima o, m
 
SAT/AOL PrCOp Gude to thle OMce of Apmmalaure, Doree for Scienc an

Tedanop Foimmar"99 

:Idedlmln orns (dA), Decmber 134. 

_sT/AOd~rl M Lud SW and Water MaPow Nmrfk lID nt ad (daft) 

Us"L Mom*~ Stasement of Owbiuemm Phm FY89.
 

To" fL f o~gahur
FuRputOf Fm 
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TSMM. Statement of Obligations for FY91. 

"TSMM. Work Plan f(or Period of October 1, 1990 through July 31, 1991. 

"SIMM. 1rogrcm Rclort February It)S8 to January 1991. 

TI.MM. M EMO: °I ,MM Evaluation: Clarence Gray's Questions, Feb. 11, 1991. 

tM/I.'. I:Y 1'$1 Sumlilaryl-)' Rpt, . PuLblication5 and Presentations. 

ISMMI1'C. Irtijcci O),vervicw: Economic ConiponeolL of Ihe Soil Mtoisture Mrinag.
iiInl Project, Marh 19, 1991. 
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APPENDIX B
 
PERSONS CONTACTED
 

Affleck, Richard Chie, Natural Resources 
and Environment 	 OICD/USDA 

Bathrick, David 	 Director 
Office of Agriculture S&T/AGR 

Day, John C. 	 Coordinator, TSMM/EC 
Senior Economist, ERS/USDA 

Gill, Tejpal 	 Chief, Division of 
Renewable Natural 
Resources Management S&T/AGR/RNR 

Malcolm. John 	 Project Manager 
Soil Management CRSP S&T/AGR/RNR 

Meyer, Raymond SMSS Project Manager S&T/AGR/RNR 

Parr, James F. 	 Coordinator, TSMM Project 
National Program Leader 
Dryland Agriculture and Soil Fertility 
ARS/USDA 
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