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PROJECT AUTHORIZATION AND REQUEST ?OR ALLOTMENT OF FUNIDS

ENTITY: Bureau for Science and Technology

PROJECT TITLE: Dryland Management Synthesis

PROJECT NUMBER: *936-4135

1. Pursuant to Section 103 of the Foreign Assistance Act of 1961 as amended,
I hereby authorize the centrally1funded project entitled Dryland Management
Synthesis involving planned obligations not to exceed $6,200,000 of grant
funds over a period of five years from signing of the Contract, subject to
availability of funds, in accordance with the A.I.D. OYB/allotment process, to
help in financing foreign exchange and local currency costs for the project.

2. The purpose of the project is to increase host country capabilities to
plan and implement dryland agriculture management projects/program.

3. Each developing country where training or other assistance takes place
under this project shall be deemed a cooperating country for the purpose of
permitting local cost financing.

4. Goods and services, except for ooean shipping financed by AI.D. under the
project shall, exoept as A I.D. may otherwise agree in writing, have their
source and origin in a cooperating country or in the United States.

5. Ocean shipping financed by A.I.D. under the project shall, except as
AI.D. may otherwise agree in writing, be financed only on flag vessels of the
United States.
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ACTION MEMORA'TDUM FOR THE AGE!NCY DIRECTOR FOR FOOD AND AGRICULTURE,

BUREAU FOR SCIENCE AND TECHNOLOGY

FROM: S&T/AGR, A.R. Bertrand

SUBJECT: Authorization for S&T/AGR's Dryland Management Synthesis

Problem: Your approval is required for the five year Dryland Management
Synthesis (DMS) project (936-4135) at a life-of-project funding level of
$6,200,000.

Discussion: The DrylanW Management Synthesis project is designed to assist

U.S. AID Missions and LDCs to improve their capability to plan, implement and
conduct dryland agricultural projects, which will increase their awareness and

understanding of the potential for dryland production, the necessity of
considering the fragility of the dryland natural resource system and how best
to analyze and address the constraints in their drylnnd systems. This project
will provide training and technical assistance in dryland technology to
Missions and host country institutions, conduct special studies, and
systematically synthesize appropriate dryland technologies for adaptation,
adoption, and diffusion.

The objectives of the Dryland Manyaemont Synthesis project are to increase
food production in developing countries where lack of sufficient rainfall is
the major contraint through the improvement of dryland productivity, while
maintaining the natural resource. Thin goal will be accomplished by: (1)
encourg irig and support n.ng international cooperation and col 1aboration of

dzyland agriculture development efforts; (2) insi sting developing countries in

the improvement of their in-country capacity to deal with dryland agriculture;

(3) provildng imiproved , effective, efficient, and rapid field support to All)

Minnsions anid host country in mtitutions in dryland ag ricultural mnna.nment; (4)
pro' idi nj a m..chnism which can focus access to th. expertise of the various
institutions involved in drylnd agriculture; and (5) developing a mechanism

which will obtain, retrieve, disse'minate, and dif fuse a knowledge base for

improivi ng drylind agricultural production in L)Cs.

The Sub-Coimn ittv of the Sector Council for Agriculture reviewed and ndorsed
the pro je'ct piper on Orto,-r 25, 1W!Z'. The S,,ctor Council for Agriculture
reviewed the projec,t piper on J ov''r 2, 194?2. ,evr'al issues were raised by
the r, pr '.':nttiv,,: from the ' Q , t Hurei i a ni Ivi 2. Tt',', i : ,o were

lnt,,r re'soIv,, ani t he ro.jec t Impor win brought back to the Sector Council on

n'7 1ir, 21 , ],9u5. At that tin'",, the' mtner points,,f "r di , si'n ,,aIt with th'

folluw n I:,i,"o whicoh h' W 'e',I ,il :',e'ss,'l in the revised project paper

at tn"hed for you r anp rov,,l:
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Attachment
Page Number

1. Ways of organizing for effective farming systems VI-A, Page 1

2. Emphasis on Outreach during implementation V-D, Pnge 23

3. A clearer presentation of where, and with whom, VI-D, Pgs 1 a 2

research activities will be carried out.

4. Detailed budgetary information VI-B, Page 1

The project paper was later endorsed by the Sector Council on January 21,

1983. Copies of both endorsement sheets and the pertinent minutes are

attached.

Recommendation: That you indicate your approval to proceed with the

implementation of the five-year Dryland Management Synthesis (DMS) project

(936-4135) at a life-of-project funding level of $6,200,000 by signing the

attaceled PAF..

Attachments: PAP
PP
Minutes of the Sector Council
Minutes of the Sector Council Sub-Committee

Clea ra nces:
S&T/AGR/RIIR:T. Gill . _.Date /5 _

SA' 'AGR:M.Mozynski_2:J -. . Date -/i,-3
S&T/PO:G.Eaton .. Date -__

Drafted by SAT/AGR :BBecket t/MIozynsk i :bb :2,/3/83:X58974
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I. PRJBCT SLUflAI?

Project Title: Dryland Mnagment Synthesis
Implementing Entity (IE): USDA, Title XII,
Duration: Six years
S&T/AGR Evaluation: Years 2 & 4

E~tiiMted COSL:
Total Budgetedi:$6,200,000 &T: $4,000,000
Year 1: 445,000 445,000

2: 935,000 555,000
3: 1,340,000 1,000,000
4: 1,860,000 1,000,000
5: 1,620,000 1,000,000

Collaborators Support: (non-buckjet, eati,%3ted 5 yrs) $1,200,000
Project hiniger: lbymnod E. toky-r, S&T/N74VINR

This project, entitled [ryIlind .4anfl-gtvv.flt Snthein (EMS) , was
developed in rt!.-4xi.-e to the perceived needs : of UW5ai) .ini [1) inatitutions
in rainfaill deftlo,-.nt are,,aa. The lxoject will provide traininj anbd ttech-nical
asistance in drylvicl tLdinolco'j to aSos.nd ho.st LcAxintrl I.ititutions,
conduct npca tudie!3, artd iyatch-ntic111y ,~ynlwhi-n- -tpxoprilate! drylarid
technoloqien for adalptation, adoption, iv-d difftua1on.

Coolpxratimj host counitrioes will havue vie. opp)LrtUiity ot i.I)r(Avintj
their capability to plain, 111,T4)vvnt mnd coiutv:t~ (ryl1~l' *;r icultural
pro)eicts. Th1W- will nave ill Lncreivifd .iwairtne-osdune itsln or te

potent ial for dry landu ProdkXcti, tdh c! *s ot cuivilde' In the rr.1il ity
of tne dIrylx-xd natujral re:;ource :7;ystti0 n fic-P 5t U) .nl~ m ~r~
thet ctN1.*tralJnt. In t.h-ar Ir./yliW :i73LtTLJ

LI*v' oir*n .~sI:i~i~: .~j:~ 'salv! 1v. lop IV kv vAelnt,r 771r ~rl h~vO
cNch to untrtn Bit. :a ' i' L lc v of *.i !.1r:r; 1i t*ic
t ial in1: tl~ batt .vv~ait~!f~ ty tit uvpjr .:! un'1' -;t anvin'; or At- 1 a
pr*Int. 1(.) :ytis'.r,1, whicn Ui ~po)c i re tlw ik 4v i~xtal Eilr
of u-r/ :trnittj' Lo 1,13ruve ot xxI inuc. r*fr th' ,nrcn utiat ',00 :,.,111 too
people~ liv irvi In lu r.mt1.irt-,vi or u;1- ov ~)1' ~~Aut r i w*

In qei'liIti" pron Nt.leiW1 wi !a Iiil-t-0 to -igict I1 .- i
Wt)n rn iv tr ir; ia u iI1 r a i mifal 1 1 wv 2")0 .%i A 1 ) m !tn r %-itirn, ! s c e:
piuition (it jprAoi~dlit.y) to 'tPtTI~)I t Toi" I SItw- 0. 1 a31A
0.0U duriiol ci trop *;rtyi I %ea'~n, ani ;p V, 1.1wt" Ist i ut a~
from) Irr zi';-It. l4). *Ibec ; Co )r-A, -.4111 a I~ ir~-o 1.~ wvn

'It ~1A !J111I; ~i;.I u* .ii

- If:ft1VC1 vfit~ s~nn~;ii otl hi U)" rtalaywft
Ct)UWlLV/i IM ot LIxi haVn? -i til tMJ'i 1t 1( tllfr ot Ove prO&b-



A ACS"sarY condition for laplaimntation of iq~rove progran is
farner ilvemut throughot the developnent processt from

__ probim identification through Implemntation of solutions.
in asisting AIm with identification and IalMn tation of effective

* rylmnd agricultural proJects, me wil:

1. Assist in developing linkages in -g AMD missions, In=#ais
and soil and water smagament eapertise in the mS dryland
are"*.

2. Provide AMD with advisory and consulting service in dryland agri-
cultural production stam and iqarov and bcoaden the bas of
etise involved,

3,Devlopan infamman, base of what is moim about dryland
~~LnAI and other donmrs ate doin andsstto

evaluatep catalog, and diseia w InfOARmino

4. Assist In trainIng host ountry perttl t tro developing,amn~iaotig ealuating, and sioting field oriented/on-the-job
ourXseep wwkii# ad minhrs.

5. Assist In the diageostin arAlysis of the dryland iculturalmys nemu rMA k i ountries and longe team
Celtinshgm&"Lt n pottesting 1med imgmnt, tech-

nologies In seveal selected case Comtr ls
21sm activities will be 1c1iae by fth L tng Imt (M3working closely with fte AhIM project Manager AIDmission host 0WitCyInstitutiOns ad farmers.
fti project will resut bi a focused bas of available eitsewhichIs knowledgeable aboummt the crent state of dgyland agriculture In

IncreaseA prdcIit in Peyia prouci systam, has Ilieted severalaida isG~a of providing continuing training In drylandPal huhology,

In pat years, AIDr t hav given major attention to prcbl ofirrgated agpiculture. q apr h is widerstandabis as It xconcetrtedon areas with Potenially h*g peodIuum Junit area ad hiO concntra.
tim f hinppultrin. Boer, only 10 pret of the world's

atable =rigted. in recet Years ths has been a g-simienes o -th I~k~n Oftained oulutead the need to assistt femus in 4F daileimes, eps Its relatively UNw (cam-pla oiepbdsiute cdctvt pe unit amea the vast W.InwI

rinofal areas f Wdevelcp A les theio mor9&LnU arw f dwd~tc intris.



It is the dryland areas of the world that now and in the foreseeable
future will produce the vast majority of food grains upon which an expanding
population is dependent foc sustenance. These are also the lands that existin a tenuous ecologica. balance, the land that is being degraded and wose
productivity is declining due to mismanagement, poor cropping practices and
improper land use. In many cases, erosion is critical and the already
limited soil and water resources continue to decline.

In general, factors such as land tenure policies, cultural mores, and
lack of technology have contributed to retention of the small-sized farm in
semiarid areas. In addition, population and economic pressures have
"pushed" people into drier and less productive areas. In many cases, culti-
vated agriculture has moved beyond ecological limits where cultivated crops
can be produced with any degree of reliability. In such cases, survival
agriculture moy be a more descriptive term than subsistance agriculture.
Survival acrculture obviously tolerates lo6.r productivity with its accox-
panying 1ciwor nutritional and con!;u1ption status and lower stancrd of
living. Far.ters in there areas are most assuredly among the world's poorest
and yet, ii total, '"iinage" a significantly large amount of the world's
aqric-'ltural land. They are a social and economic force which imst be
iicluded in tne overall develormvmt of nations. In fact, these resources
(land and people) repre:sent the resource base upon which many LDCs must
place thvir h opes for food self-reliance These resources now provide the
bulk of .Nriculture producticn in many cotuntries despite their
unlerdeveloped :itate. ICRISAT ud uther organizations have shown that even
witluin ti exxintirj cli mtic and !;oil constraint- there is a produc ;ion
potential far in excess of that now realized. By proper rananemnt of
available !.oil and water resources the production can be significantly
increasd. Thereo Is a ntd to increa .e the effort in transferring the
technoi~xrl nece;.sary to advieve I greater production.

Tihe 1.ir:nern of thes;e areas and the villagers who depend on their crops
for foxxl are toucoied only slightly by rtxlern tehnology. The farnvrrs use
little :ertlizer u-YJ the s;oilsa they till are often eroded and depleted of
nutrients. ',bc pr bse available Is Usually either Animal or human. For
tWle ,rt yt, farm umliot: ., primitive, often Ute sae t'ype of wooden
plow or hano tol., u; .,7/ t oir ance.-tor.- and with about the ,ame results.

Woatevr i: ut., m.ittsra res-ourcet wnlich is I.- t 2r. n)t ll ogt( LO aqr iculturte
produc:tIEx iU ti ,, area:i. It 1:; limit,ll in ,usw unt ,anl otte di.;tr it,,ted
duriy £-I a .hor t ri by *^oi';o( 11) LInJ)x.,dlcta.bl#! and reulyintensjivo !;torTia
that ,orcl,. th. lanl. lkver, throqh trial arA error and astute ob;erva-
tinlsv th- trmwr: livityj !n til,;o, .ir .iv ave learn.ted to depe-nld o(A crop vario-
t 1#,s a! IIrma:nittj pract. c-:; wfii:h A:blu.Air'* a Sti):'t,., cr02 yield in ms.;t

onoq-tial u t, w,>rl,11- ;;orilhitri, -it l,';vo l11) t,,r, ,' , ! th, p.a millft, 90porcriit )I tl,, o9o t :re.. ,  'tA c1, . if?,. I tI, !,p.n t .a and; 67 }c,' of tho
o ku-( In. utlit ?. yl,) I.'I ;lr t? ;Iur ,)III llI -)rtlli) per I)-11t L 1 t),' 4 n n , ,ti,-

WOCd, /,L th1,t~i .ia', Lm' croli w1i.t ".113t.i1111 Illt 1 M ,11 -1/ it',;vi of tile world.
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This project will provide a mechanism and the technical expertise to
address problems of low agricultural production and conservation/utilization
of soil and water resources in dryland agriculture systems in semiarid areas
of LDCs. It is designed to reduce the risks associated with dryland agricul-
ture while increasing and stabilizing production consistent with conservation
of the availaole soil and water resources.

Project activities will be concentrated in areas with deficient preci-
pitation during a growing season. The target sector is referred to as dry-
land agriculture and defined as areas receiving 250 to 1,250 mm of annual
precipitation or where the precipitation (75% probability) is less than 0.8
of the evapotranspiration during the crop growing season and supplemental
irrigation is not used, These areas include a wide belt across central
Africa, the Mediterranean, the Indian subcontinent, most of central and
eastern South America, much of Central America, and parts of Asia.

The project is not intended to encourage movement of cultivated agri-
culture into ecologically submarginal areas but to increase and stabilize
agriculture production consistent with the limitations and potentials of the
natural resource base and existing socio-ecoromic patterns. It is predicated
on the realization that dryland areas are not just problem areas requiring
famine relief and protection; but that they can be major contributors to
growth, increased employment and recuction of rural poverty.

B. Justification

Despite the input: of donor assistance, increases in agricultural pro-
duction in the dryland areas have been minimal and per capita production has
decreased in much of the area. The :esource base has been degraded while
hunger and poverty have increased. The situation is critical in many
areas. It is quite evident that a butter effort at improving the condition
of the small-scale dryland fakmer is necessary.

An agroclimatic map of the world indicates that there are only two
areas in the developed world that have similar climatic conditions as the
dryland area of the developing countries. These are the southern Great
Plains of the U.S., and portions of Australia. It seems apparent that the
successful agricultural production of these areas should provide useful
sources of information for synthesizing technologies appropriate and
applicable to the dryland areas of the developing countries.

Tlere is growing evidence that successful programs of assistance to
small-srcale agriculture can be successfully designed and implemented. How-
ever, the margin of error for success in project design is particularly nar-
row with dryland LDC agriculture because: (1) farmers are hard to convince,
their ri:k leverage- is !mall and since productivity is dependent on weather
conditions they Jre ued to extreme vatiability in pr(_Juctivity, (2) they are
extremely poor, and (3) they are sparf;ely settled, technology diffusion is
difficult a.i .-xtension service in poor to nonexistent. In addition, socio-
economic cuns;traintn s uch as imrket availability, price policies, credit
availability, larxd tenure, and lack of management skills contribute to the
dilemma in which the mill farmer finds himself.

-4-



In 1975, AID sponsored a study / of 36 rural development projects
that analyzed the conditions for success in small farm development. Overallsuccess was mostly affected by the local action taken by small farmers to
ccmplement outside development management and resources. This study con-
cluded that there were changes needed before achieving success with small
farmer assistance programs.

Our general conclusion is that getting the benefits of development to
the small rural producer in a manner which can become self-sustaining
will require changes in the project identification, design and imple-
mentation procedures of external assistance agencies. Projects have
failed frequently in the past because of mistaken conceptions or inade-
quate information on the smll farmer's priorities and the alternative
mechanism by which they might be realized. These are not things an
outsider can uncover in the short time during which external assistance
projects are usually generated. A detailed knowledge of the thinking
processes and behavior of the small farmer as well as his trust are
required, and these things take time to develop.

Gone should be the initial ten-day, ten-man expert team that flies in,
around and out of a country to identify projects with a price tag of
more than ten million dollars. Gone should be the amazingly detailed
150 page reports which specify exactly the procedures and steps to be
taken when the project is implemented. Gone should be the extremely
long and detailed outside evaluation of projects based upon the inputs
used, construction completed and money spent. In their place should
be a healthy appreciation for the perceptions, interests, and risk
considerations of small farmers themselves.

What is recommended requires a great deal of time, patience, under-
standing and negotiation -- all inputs which cannot be purchased. Such
projects require small funding per unit of time or per unit of management.
In other, words the time and manpower inputs are, high and are difficult toimplement at the USAID mission level. The AID project and budget system and
the direct hire staffing restrictions preclude Missions fran becoming too
involved in projects which require large amounts of manpower and time
relative to total fund obligations.

The rationale for focusing, strengthening, and broadening the base of
expertise available to provide AID with an experience and knowledge base indryland agriculture is based on the fact that AID does not have sufficient
expertise in this area. The outside expertise available is limited and
requects for this expertise are increasing rapidly.

There is a vast reservoir of experience and technology in the United
States dealing with problems of dryland agriculture in semiarid areas. Thisexperience and technology has evolved over the last five decades as a result

i_/ "Strategies for Small Farmer Development" AID funded study by Develop-
ment Associates, 1976.

-5-



of dealing with problems of dryland agricultural production in ecological
zones often marginally suited to intensive agriculture. In many cases, soiland water constraints are even more restrictive than those comionly found in
LDCs.

The federal and state experimental stations throughout the GreatPlains area and Pacific Northwest are the greatest mas.; of human, physical,
and economic resource dedicated to improving agricultural production under
limited precipitation; available any place in the world. TheiL success andability can be measured, in an overly simplified manner, by the current
level of production from these areas compared to the same areas 35 years ago
or to any other area in the world with similar soil and climatic resources.

Most of the institutions in this area have been involved ininternational activities and continue to be involved. Approximately 50% ofthe personnel in the Agricultural fesearch Service (USDA) working in drylandsystems have had some international experience. The proportion of the staffof other institutions may be somewhat higher. One o1: the objectives of thisproject is to provide systematic access to this broid and talenttd group.

It is generally agreed that the scientific principles on whichagriculture production and soil and water conservation are basedL are
universal. It is necessary, however, to apply the scientific principles
through synthesis of a technology applicable to the socioeconomic conditionsin LDCs. The art of applying scientific principles to dryland agricultureproduction under the socioeconc nic conditions existing in LDC3 is somewhat
limited tut does exist in those individuals with international experience.
Implementation of this project will contribute to strengthening thecapabilities of professionals in the application of sci,-ntific principles ofdryland agriculture production under the socioeconomic condition- 'xinting
in LDCs.

While it is expected that this source of expertis;e. will be fucu.e- dthrough a small administrative core at a headquarters location it is likelythat the professional/technical/scientific competence will be ,;cittire damong the staff and faculties of cooperating or associated inititutionawhere the necessary talents are found. 'These professional:;, .,s need.11Xd
mutually agreed upon, will be available to carry out proqrn activitwi, and
meet project objectives.

This expertise will te multidisciplinary ard will includ..i bro idarray of subject matter disciplines pertinent to dryland agriculturaldevelopment in rLCs. Tiis capability will oe available to atl utili'.,o byAID missions and host goverrnflt ts to increase dryland a(ricultur,! proxluctionin LDCs. Utilization of this exp.rtise will niqnific-ntly Inerove U:XI)
program; concernod with dryland agriculturt.. Thin b*,, of ,.xperL tis,, oneadequately focu:;(d, will provide an activb ro:;ourct, ot !cint;i1':/t,,)j.ic.
talent to addre;s; th1 tLl 1. spctrt1n Of drylond ,'.,'r ic1 -,h to : t ion
problemo in target areasi.

The Implelmnltir] 2ritity will hav,. ,! iblr,. jrrof,.s:ilia1 :tf I, tr-rently heavily involved in dryland agr icu I ture in th, U.-;. .ny t)f thprinciples of prcduction are the sam, in drylanl aricultur,7 , ci',lli of
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underdevelk .d countries. The Implementing Entity is and will continue tobe heavily involved in dryland agriculture. This will ensure that theexpertise that is strengthened under this grant will not be lost aftertermination of direct central funding. it will result in a much greaterefficiency and payoff than the current ad hoc system of technical assistance.

C. Goal

The goal of the Dryland management Synthesis project is to increasefood "oduction in developing countries where lack of sufficient rainfall isthe major ronstraint; through the improvement of dryland productivity, whilemaintaining the natural resource.

D. Purpose

The purpose of the project is to increase host country capabilities to
plan and implement dryland agricultural management projects/programs.

E. Objectives

The principal objectives of the project are:

I. To encourage and sup ort international cooperation andcollaboration of dryland agriculture development efforts.

2. To aid developing countries in the improvenm. nt of theirin-country caipcity to deal with dryland agriculure.

3. To provide uiliproved, eff,.ctiv, tefficient, and rapid fieldsupport to AID mi-;!;ions and] hos;t c-ountry institutions in dryland
agricultural :runarnt.

4. '10 provide a mic ,m which can focus access to the expertise ofthe varlou, int LtutIuv involvex in dryland agriculture includinguniversiti,;, U.X3w, iw inntitut:s, nd increase the base of expertise
availa)le.

5. 'Pk) dwv.hlop .i :n, 1.2.m whicli will obtain, retrieve, disseminate,xnd difiu:,., knu?1,4. ba,:;,. for imiovirrg dryland agricultural production
in II3:;.

6. '10 .1ytit,,:; i . tran:;frrdiblo tchnol %y .nd pilot test it in

rur.-l dwrv,.h i nt,,.t..

f. i! or, ,rx-.:.,f f yl.ir ! A, riniltur,,
7.ny to Uho . ( 1 ior a *lo -te r!,: ) fl'U'l'hct:o Alln tIo, ,1r,,af of' dry lnd

SiC ~tu ,r , -i.. J.. n" *o ,|,tii,,~'~iul rii , mr.'tiil Irriqati .igr fcul turn anJd
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include genetic potential, diseases, insects, weeds, poorly adapted varie-ties, poor stands, and nutrient deficiencies, but the major overriding limit-ing factor is the supply of water. When there is little or no chance ofincreasing the water supply, through irrigation or improved rainfall, theexisting water supply must be used more efficiently.

Dryland agricultural systems revolve around the principle that water isthe limiting factor; and to increase or maintain an adequate level of yield,the water use efficiency (W.U.E.) for crop production must be maximized.This efficiency may be defined as the yield of product per unit area and unitof water (Kg/ha,nmn). The efficiency is, to a considerable extent, areflection of management skill. Thus, while the yield potential in drylandareas may be limited by the moisture supply; the actual yield obtained isdetermined by the production techniques used, by the manipulation ofpractices to optimize water use. This is as true of range/livestock systems
as agronomic systems.

It is very difficult to find satisfactory data showing the true poten-tial yields under dryland agriculture in LLCs. Generally, important factors,particularly soil water, are unspecified or identification of the soils isnot given or the duration of the experiments is insufficient to provideresponse probabilities over time. In general, 3-5 T/ha would seem to bereasonable potential yield estimates for most grains. ICRISAT md IMAT haveshown yields of this range. Data on the profitability of these areas underintensive agriculture is very limited but ICRISAT has published data indicat-ing that "management" can decrease input costs and greatly increase profit-ability. Th2re is an underlying belief among many people that many of theseareas should not be used in continuous intensive agriculture. ,,he questionof whether they should be used may be irrelevant in many cases as they areor will be used and we must devise those systems allowing their use without
further resource degradation.

General objectives for dryland agriculture in developing countries
would be:

i) To conserve the basic resources of soil and rain water and devisetechniques for using these resources optimally for increased crop
production.

ii) To generate appropriate technologies for increasing the average
farmer yield by at least 100%.

iii) To devise techniques for stabilizing dryland agricultural produc-tion by evolving alternate contingency plans to meet seasonal
a>eL rations.

TK adciieve the;e objectives and improve "ictual" yields with knownproduction techniqufs involves; es:;entially a (double fCu:s:

1) Firdirg , using ,;ystr,: that are si ore effective in storing therainfall that reache!; the earth. This may bf! achieved by mianage-ment practices that: increase infiltration or reduce losses of
runoff or evaptransplratlon.
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2) Finding and using systems that convert this water into more usable
plant material per unit of water. This may be achieved by agro-nomic management practices that are tailored to the available and
expected moisture supply.

These systems, or strategies, must be applied within the realistic resourcelimits of land, climate, and socioeconomic patterns.

Systems that increase infiltration include tillage or residue manage-ment practices which affect the surface characteristics through surfaceroughness or prevention of sealing. Surface crusting and/or sealing is amajor soil constraint in the soils of the Semi-Arid Tropics (SAT). Ingeneral, those practices that will improve infiltration will also decrease
erosion problems.

Fallow systems are the deliberate extension of the noncropped seasonbetween crops to accumulate sufficient water to reduce the risk of failurewhen the next crop is planted. These very ancient systems continue to beused extensively despite critics. The fallow may have varying time periodsof one year, multiple years, one growing season, or one mode of a bimodalrainfall pattern. Effective weed control is a major factor in the useful-
ness of any fallow system.

Agronomic management factors include the fertility-moisture balance.The highly variable moisture supply, typical of dryland regions, requiresthat fertilizer requirements be tailored to the season. Optimal fertility isthe easiest and most profitable way of increasing crop water use efficiency.A nutrient deficient plait uses water at approximately the same rate as anutritionally balanced plant but with much lower yield.

Short season plants reduce the time of field climatic exposure. Cropsdo not vary much in daily water requirements during the growing season,therefore the length of the growing season is a major factor in total water
demand.

The type of crop is important for obtaining a minimal yield underextremely adverse conditions. Millet has a low straw/grain ratio of 1.1:1compared to sorghum or corn of 2:1; the zero point of water use for milletis 5.5 to 6.0 inches while for sorghum it is 9-10 inches. The importance ofreducing the risk of having a zero yield cannot be overestimated. Survival
is possible with extremely low yields but impossible with a zero yield.

Weed control is extremely important for efficient water use and becomesmore critical as the moisture supply becomes more limiting. It may also bemore important under poor soil and crop management practices.

Emergence and stand establishment is a major constraint in drylandsystems and is a parameter preferable to that of the planting date. Plant-iinq in dry soil during a time of a probable precipitation occurrence neededfor emergence may be a major advance in cropping security as found byICR!iDT. It is a function of the risk of planting dry, the risk involved
with crusting, and weed problems.
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Better use of limited moisture supply is possible with more carefulattention to plant population and distribution in dryland regions. Contraryto the generally accepted practice of close row spacing with sufficient pre-cipitation, under limited water it may be beneficial to have sufficient with-in row competition to slow growth rates in the early part of the season
together with wide between row spacing to prolong root extension into un-tapped stored soil water. Thinning of plants during the growing season basedon existent moisture conditions may be a beneficial practice.

It is frequently considered that improved management practices accountsfor 50% of the yield increases in dryland agriculture with improved varietiesaccounting for 30% and improved planting and harvesting equipment accounting
for the other 20%.

Rainfed production is most successful with a "package of practices"approach. The best combination of tillage for moisture conservation and
seedbed preparation, the best adapted varieties, optimum planting rates anddates, and fertilizer applied at the proper rate and time. The timing and
application of various components of the package is very important and mayvary from one locality to another. This timely application of management is
very critical under dryland.

The proper package is determined by extensive applied field researchconducted over long time periods and may vary with climatic and economic
conditions. Each element in the package must be done in the right sequence
or the advantage of the other may be lost. Interaction is very high. Forexample, improved varieties without proper weed control or appropriate
fertilizer rates or needed seedbed preparation may actually decrease yields.Fertilizer without weed control may nullify or decrease yields. Improved
initial tillage without secondary tillage for weed control or seedbed
preparation may actually decrease yields.

In developing countries the rapid development of a complete production
package is not generally possible. Many of the resources are not availableand require considerable time and investment to develop. However, if certain
elements of an improved production package are properly applied and in the
right sequence, substantial yield increases are possible. The key to in-creasing crop yields is sorting out those practices which give the greatest
benefit and which fit into the local traditional systems. As other resourcesbecome available and additional field research is conducted, the otherelements of the production package can be applied.

Mch time can be gained by using the judgment of qualified individuals
who can draw on their reservoir of physical, biological, and economic infor-mation obtained by experience and study under similar conditions. The real
and most unique experts are those few who are capable of optimizing theagricultural system through knowledge transfer after understanding the
constraints confronting farmers in a given area. Much of the information inthe soil-water-plant-climte continuum is transferable. It is not alwaysnecessary to do extensive field research to predict crop responses and obtain
initial benefits if the environment has been sufficiently cho acterized
through good agroclimatic analyses.
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Technoloqy should help to achieve the desired growth rate in agricul-
tural production coupled with stability of production fran year to year.
There should be as much emphasis on factors that promote stability as on
those that enhance productivity. Among the major factors causing large
undulations in production from year to year are (i) weather abnormalities,
(ii) pest epidemics, (iii) public policies in the area of pricing and
marketing and (iv) availability of inputs.

Traditional agriculture in the semiarid tropics evolved to reduce risk
of losses in dry years, because they can be very severe. Benefits that
could accrue in good years are usually lost. "ich of the effort in new or
improved technology for the region should be designed to provide opportuni-
ties to invest safely in anticipation of good years. The aim of dryland
technology is to prevent the destruction or diminution of the biological
potential of land, to maximize economic benefits from a given environment
and minimize damage through manmade as well as natural processes of deserti-
fication. Agrometeorological research data will have to be integrated into
crop-planning models, so that contingency plans suited to different weather
probabilities can be prepared.

Long-term prospects for major im)rovements seem good from a technologi-
cal viewpoint. If buffer stocks are accumulated for distribution in the
driest years, the major risk in rainfed farming of the SAT will be reduced
and farmers will be able to invest more of their time in resources tor the
good years. Benefits will be substantial and will pervade a huge and dis-
advantaged portion of the world's ropulation. These benefits, although
attainable, may not be realized because of public policies in pricing and
marketing.

B. AID's Dryland Experience

More than 10 years ago Omer J. Kelley, then Director of the Office of
Agriculture in TAB, stated:

"...AID has no intensive or coordinated programs dealing with the many
problems of dryland agriculture and it is in these areas where the
poorest of the poor people live and exist. In our judgment the time
is long past when AID should deal with the specific problems of
dryland."

This was the prelude for AID making 211(d) grants to two western insti-
tutions, Oregon State University and the University of California at River-
side. The objective of the 211(d) grants was:

"...to build adequate U.S. response capabilities on priority develop-
ment proolemns and facilitate utilization of such capobilities in joint
problem-solving and knowledge transfers with the developing countries."

One institution (Oregon) continues to use and exand facilitie. and
equip nent develope-d with the grant. They have imintainedI their contacts and
networks developed under the grant and acknowledge that their current
involvement in at least two dryland projects was aided by the grant. They
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have also double-staffed at least one position in dryland crop management,
but admit that their current response capability is thin.

Some LDC experience has been gained and state-of-the-art reports have
been prepared by each institution. Both of the reports lack detail, at the
farmer and institutional level in LDCs, on the most probable technologies
transferrable. Practices now being used and those which could be used to
make dryland farming more predictable and productive are not described.

Bibliographic information was developed by both institutions. The data
base developed is not, however, compatible with NAL's AGRICOLA system and
thus has limited impact and usefulness.

Although it is not known why the entire Great Plains area was left out
of the 211(d) effort, the lack of a significant residual capability having
been developed with the grants illustrates the problem of AID/University
efforts. Most universities have only a very limited personnel base in
dryland. It is imperative that a broader base oe utilized Ln future efforts
and young professicnals be trained for international dryland agriculture
activities. The most significant and stable base of professionals involved
in dryland activities, at the present, is in the southern Great Plains. It
is also quite evident that strong program management by the AID manager is
essential.

The number of rainfed and/or dryland projects in the field has in-
creased tremendously in the last five years with active projects in all
regions at the present time. There are a number of projects presently in
various stages of development that are very extensive and involve large sums
for funding. There is, however, still no mechanism for an AID "memory",
i.e., what USDA "learns" in Kenya does not flow back into AID and out to help
Nebraska in Morocco or Washington State in Sudan and vice versa. There is
not sufficient available dryland expertise to serve all of the projects.
Two doninant university consortia (CID, MIAC) in the dryland regions could
not staff recent projects from within. The expertise base needs to be
expanded and rapidly. Dr. Kelley's statement is as true today as 10 years
ago.

C. AID's Soil and Water Management Support Service Experience

While support in general soil management is given to Missions under
various projects and RSSAs, there are two specific projects which have soil
and/or water management as their focus. Both of these projects, Water
Management Synthesis under contract to CID and Soil Manageincrnt Support
Service under a RSSA with USDA/SCS, have been very well received by the
Missions and LIC institutions. othl projects depend on a cadre of
tecfnically competent individuals to give efficient and able resjx)nse to
requests for support. Th1is project will ccxnplernmnt thes.e projectn, but give a
primary focus to the special needs of dryland. The type of institution is
not as important as that it have the capability, competence, and desire to
make the project work.
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To plan for a more productive dryland agriculture technology in LDCs
requires us to start from what exists now and not some package that exists
on an experimental farm in the U.S. As we evaluate the present situation we
must look beyond problems of crops and soil and water management. We must
have an understanding of what exists now on the farm, what is being done and
why. We must understand the farmer's perception of his world and his
relationship to it. Why he does what he does within the context of his
socio/economic and bio/physical environment. We must also know where we are
in our ability to adapt and apply scientific principles to dryland
agriculture systems in semiarid areas of LDCs.

The evidence is convincing that successful interventions in dryland
agricultureal farming systems will require:

- Farmer and LDC institution involvement in problem identification
and planning for, and testing suitable technologies for
improvement of production.

- Clear understanding and descriptions of how the present farming
system operates with full cognizance of livestock and fuelwood
aspects, careful analyses of the variables which affect it; and a
reasonable assessment of resources which can be used to bring
about beneficial change.

- Pilot testing of selected on-farm ilprovement technologies so
farmers and institutions can modify them to :;uit the local
socioeconomic and environmental conditions.

These conditions require considerable time and are location spe cific
because of variability among social, tecinical, and natural resource bases.
It is difficult and time consuming to develop programs to positively influ-
ence productivity in uryland agriculture farming systems in nniarid areas.
A great deal of t:me and patience is necessary to involve farm*ers and
institutions in problen as!;e:;,snnt arid ttchnolojy Melectlon/adaptt ion. [$S
will address this probltm by providing central fundirig, cstnt technical
assistance, and an improvtl infor:vition bas.eo durinq these initi.il projecJt
phases.

While tlte project nu.,t be fully cqn ~iooarlt of the ,xittin,; "mni,,m!..It)
on dryland farmsi, it is, t:c~nnilcalIly orlntod aifldo not rh i1c.ito thke !&T
Farming Sy!;t,!ims proj,.ect. It will provide, valua blei, nlxt 1 r th, F: rmimg
System) proj.ct ind rceive valu.il)I informitio tr(xn it. ,2)rd in.ttion am]
collaboration withl the LFarinitq ) y(t,,fl projwt will , ,

A. IAen i;LneiwN1iy .*r1vi '.

:11 ) Imnp ll. t it)) 01£ tI w I .- W I .I lr,'.1dy t. I;t r , I(Atr's-1t i(£ .III 'ISC ) fJ(X
oexpr ien(c*, in dr/I.ind1, r ;y,! ,vlola thu s wil tA! .iv.i ilaole, tO mlit)t
certain rqu',sttor ,onmLuItinj nl d v v1.,ory/',rvics i.'MrwI itoly, 1l1iin
project will providre fr i ot'tyximndiA rxpriolencii .svul kowl~xkg txino in
LX dryld .igr iculture.

-14-



CMS will provide for:

1. Short-term TA to:

a) Advise on project and/or program strategies
b) Help design and develop projects
c) Monitor and evaluate projects
d) Conduct analyses, assessment-s and reviews of dryland program
e) Develop and/or conduct training programs
f) Conduct special studies on specific technical prcblems,

regional or global issues, or dryland investment strategies.

2. The development of a methodology to carry out diagnostic analyses
of constraints and practices at the farm level within d country together with
an inventory of resources available for interventions. The initial methodo-
logy will oe developed by means of the workshop method. The methodology will
be devised so that a 4-6 person team can make the analysis in a given country
in a 4-6 week period. The methodology will be field tested and refined by a
team going to at least four countries and developing profiles of the dryland
farming situation.

The methodology will be organized into manuals ana guides which will
then bt- available for use in training workshops in other countries. The
results of these analyses will be recommendations for possible tecnnologies
which, after pilot testing, should have a high probability of increasing
production using existing resources.

This activity requires farmers and host country institution involve-
ment. This is the key to eventual successful development of a national pro-
gram of assistance and must be continually kept in mind by all participants.

3. A sytceviatic evaluation and Unpcovie.rint of the technical
assistance performed under the projct.

4. Long-t,;rm TA under special circumstances with Mis;ions bearing
tWe cost.

5. A menhanin to move lf.Ss(nlea.rnxl" by TA to tfle information
systtin.

ouidjt limitatiotvs will require that !"Tue requts!tsi will tx! pid for
fran Mission fund,-. .Judgirrint on wnich requets will !Y paid frcni project
funds atkd which must te -o-fundeod will t.o! bas; | on regional. and ,jlobal
consideratlon:'; and will. r,-iId," in thet All) pro)#_-t m.in.jaqr. In ;,neral, 30
days will tx prov idqU at no o, t wth M uw5I:o0:; t,. u,::t, to py for any
additional iott . p)S:; de., Mi;I Ioln ,; -.hoold q-'norally paiy 1or travel.

B1. fil! OI':n~tA(hIll ;:t

*II)I~ ~~~Ot crKnjiatino.:()wlt4-d;-! ind -xln'r 'tu:1i i r(Afl ont prrJp-C , ',;.-
try, or MiSSt:lxi to ,Inothvr i:i )[ pr un', lin"! )rt.inc;, in 01,, 1rnp:t. thlt an t"'
obtain. x fr(xn t, cnIc.al ,l;i:;tntce L~ljAt'. It I. ,s',ntt.il tlat *(xqI5: to
rolavant inforMto ii .ivilaoil,, to the Mirm:;Ion ,d thet I2)C invtltutlXn .
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The Food and Agriculture Act of 1977 presented a clear charge to estab-
lish a cooperative library and information netwcrk. It was declared to be
the policy of Congress that:

"...cooperation and coordination among, and the more effective
utilization of, disparate agricultural and information units be
facilitated; ... "

It is in AID's interest to promote a more unified system of information
flow and not contribute to fragmentation and disparate systems. Any informa-
tion systen contributed to or developed by this project will be compatible
with and coordinated with the NAL; and S&T/DIU must be involved at all steps.
This will include information dissemination to AID missions, LDC
institutions, and individuals; as well as information gathering of research
data, project data, and policy.

Currently eacn dryland project within a country tends to be a case
study and there is no systematic means for one project or country to learn
from another those successful tecnnologies and approaches which can be
transferred and adapted at low cost. This inability to learn from previous
experience results in a highly inefficient and costly develop'nent. There is
a tremendous need in AID dryland efforts to develop a memory mechanisn to
identify tednnologies and methodologies with transfer potential.

It is impo3sible to know at this point the details of developing the
med.anism or how it may finally appear. We do not know, ccxnpletely, the
extent or diversity of the problem. NAL's AGRICOLA system is the most
in 9ortant database available at pre,nt in technical information but lacks a
considerable amount in dryland technology, particularly internationally; DIU
has infonation on pxist and present projects and documents but is not
camplete. There are also individual daLtabases and collections related to
drylands at universities and institutes.

Th]ere ia a neetd for a unified means of acce:is. It may be only a
Subsystem for Dryland Managenent with ;ubsets of AID information, technical
information, dczNistic, aml international. It is uT4)ossible to detail the
mecnanism nece-ded until further ,;ttxy by information s;pcialistn wflo can then
assist in devising and irploimting a :;ystein that is the most comprehensive
and c nplete p)s:iible within the limitation: Of wnotary and otcher resources.

MS; will provid, for:

11. Coc4>ration, cox)rdination, anid linkage, of all activities, where
feasib10, with lead inj Cre)ional, -ud international organizations.

I). IVI ulxattt stated-o-the-art Oinaly: 1:1 uf wnit i:s presiently known
abxit drylani .ivr1Cu1turt.e nun,,'Jmst .1nd what i:1 goinq on in 14ovelolwr.nt
assi:itanc, w)rldwIde1. 'Ile 2l1(d) qrant ictivitiSI at ur-.jon .tdt, University
and at thlt, Univversity of Cal iornii, Riv,.r!niIt hiave , ,4a.eca)lt I-htd a part of
this activity. There is much more, howeiver, which n,!,.ds1 to be dowe,
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especially at the institutional and farm level in LDCs. Analyses will be
made of farming practices and the rationale behind them in various
ecological settings. The state-of-the-art will also include an analysis of
bio/physical and socio/economic constraints at the farm level and how the
farmers cope with them. An appraisal will be made of AID's present
portfolio of dryland agriculture projects to determine what is planned and
how it is to be accomplished. A similar appraisal will be made of other
donor and multilateral aid programs including International Centers
concerned with problems relating to dryland agriculture in semiarid areas.

The SGTA will be ccmplementary to existing information including the
new monograph on Dryland Agriculture. It will not repeat previous studies
but will emphasize and augment those areas of particular relevance to LDCs.

c. An up-to-date inventory of significant technologies, technical
reports, and training materials for systematic diffusion to users in LmCs.

d. Specific planning guides, concept papers, field manuals, and
audiovisual materials for systematic transfer of selected proven technologies
to technical personnel, planners, extension workers, and farmers.

e. An arrangement/network for systematically gathering successful or
promising physical, biological, and social technologies related to dryland
management.

f. Special workinj seminars for key scientists and policy makers,
designed to document and snare, in usable forms, those technologies and
procedures which work well in any area and have transfer potential; special
workshops designed for key policy makers and AID officials to help create
awareness for inst: tutional change and understanding of the advances in
dryland management which contribute to successful projects.

g. An jp-to-date bibliography of available training arn research
materials which are to be identified, obtained, abstracted, entered into
bibliographies and cata bases, and made known through a newsletter or other
mechan i:m.

h. Cooperation with and assistance to private contractors with AID
contracts related to dryland managemnt to help thetn build up their capa-
bilities and resolve proble= they are facing in the field.

i. A dat i b:;e of cointry :;p.cific data which will bo u;eful to
twm!) arx| other profess- ionaln, workinq in a :;pecific coumtry involvd in
drylarnd Clctivit.y.

It :;ei.t . clear that tlhr,,' is; a ni,-d for [i , rir m.:int ino'chal I;irn to
syfnto it ic. / ,l -/ tl,..r iePss( n' lqarnd troXn wtlwrt-,.'v'r -;ctirc,, ,ifl(] ICCei5 them
to any 1nt,,r,!'tt,-d prty. lio .;uch i :r. .'nm.n co bod Ie rn;t I lt ional iz d
wit2hin All), it i:; not. c,:!r th.at tii: is: the rt teva. s ile pla. for it. An
iTrprta~nt tLisv will Ix.! that Of dv,'lovopir and hWo ,ctin' t ih, E! rnchanli:;rn .iln(1
ontablti:ihlinj th, 1lnn',p,: b:twvn it and ,)tlior ortantiatloili to
systeImitically providu input:s.
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C. Training

While there is no question of the need for training, the type, conter
and approaches needed are not well understood or documented. Conventional
education and training in soils, agronomy, engineering, extension, and othE
areas is essential but not sufficient. There is a need to train and devel(
the in-country expertise needed to implement successful projects together
with specific training in dryland agriculture technologies. The missing
link between research and development is the lack of appropriate training
for the people involved in the process.

EMS will provide for:

a. Assistance in developing appropriate linkages with IARCS, FAO,
and other international organizations involved in training in order to shar
experiences, refine approaches, transfer lessons learned and collaborate
where feasible.

b. Assistance in development and participation in intensive hands-c
training programs in-country, regionally, at IAFCS, and at selected U.S.
institutions for policy makers, trainers, project managers, researchers, an
project implementors.

c. Assistance to AID missions and host countries in designing and
conducting appropriate training programs, including on-site field courses
and the Diagnostic Analysis Training Workshop.

d. Assistance to AID missions and host countries in "front loading"
new projects, with quick and effective in-service training for project
e: ecution personnel and farmers.

e. Assistance with identifying and evaluating training courses and
materials worldwide and providing access to those considered to be of value
to AID missions and LDCs.

f. Assistance to host country universities and training centers in
developing relevant materials for building courses and activities into thei
ongoing curricula in Soil Science, Agronomy, and Engineering.

g. Assistance in developing selection criteria and providing select
formal training at institutions in the U.S. to provide leadership in key
areas. A one or two sermester non-degree type of '-aining is needed for
certain tecinical specialities to help develop thoi initial capacity to inst
tutionaliZe their own training programs. Formal degree training will be
minimal.

h. msistance in participation for key professionals at seminars,
workshop!;, and/or conferences designed to docunmont and share those methodol
gien arl procedures which work well in any area and have transfer potential
as well ,s institutional changes and dryland technology advances.

Training will particularLy stress hands-on practical field experience
with earranis ion diffusion of improved dryland technology to the farmer.
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D. Pilot Testing/Case Countries

After analyses of several countries, a longer term relationship will
be developed among EMS, the AID mission, IABCS, and country institutions in
certain case countries. EMS will provide heavy input into the design,
implementation, and monitoring of a country project. The activity will
involve selecting and testing technologies for increasing dryland
production. The selection will be based on the analysis and review of the
success/failure rates of various technologies identified, with involvement
by the host country institution and farmers. DMS will serve as a consultant
during pilot testing and will place professionals in the field for
sufficient periods of time to fully understand the socioeconomic problems of
technology application and to develop a working relationship with LDC
technicians and agricultural leaders in the pilot test areai.

The final output of this activity will be the development and refine-
ment of a program to implement field tested improvement technologies on a
large scale (many small farms over a large area). It is expected that donor
funding assibtance will be required to expand and integrate selected tech-
nologies into full scale development projects. However, the groundwork will
have been laid for implementation of a successful national program.

The existence of a strong base of e cpertise which is knowledgeable
about the current state of dryland agricultural development in semiarid
areas of the world, has developed a methodology of technology intervention
to increase production within dryland farming systems, has implemented
several programs in LDCs, and will continue to be available to AID and LDCs
to address the broad array of problems related to dryland agriculture in
semi-arid environments will not in itself result in increased agriculture
production at the farm level. This project is a critical link in a chain of
events leading toward increased productivity and human welfare for the small
farmer. This project lays the groundwork for subsequent projects but its
contribution to development will be limited unless the next logical steps
are taken to assure that the information and technology developed are
available to and actually used by small farmers to increase agricultural
production.

V. PROJECT ANALYSES

A. Technical Feasibility

The dcvelopment model suggested by this project requires: (1) a
careful pre;ise quantification of farmers' problems; (2) the selection of
appropriate solutions based on farmer and institutional constraints; (3) the
testing and cvaluation of solutions within the farmer and institutional
environment, and (4) careful implementation which provides the required
training and technical assistance.

This project is designed to ensure that, for dryland agricultural
farming systems, the items in this model are accomplished in AID programs
with farme, and governmental institutional invulvement. There is much
evidence in the literature and from successful small farmer projects; that
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in successfully changing fragile farming systems there is no alternative to
total involvement of the farmers in selecting and adapting change agents to
his constraints and limited available resources.

The project recognizes that AID personnel need expert help in the
dryland farming system area and that U.S. professionals will need to gain
experience in LDC systems. This experience will be gained by participating
in the problem identification and the technology selection/testing process
with LDC farmers and institutions.

The project is timely in that AID's mandate to reach small-scale
farmers, especially the poorer sector, has caused an increase in Mission
projects in the dryland area where; in fact, most of the world's poor
farmers operate on most of the world's agricultural land. It is expected
that the eiphasis on increasing food production in dryland agricultural
farming systems will increase significantly over the next ten years.

(i) Environmental Impact

The Environmental Threshold Determination was approved March 28, 1980
and determined that this project is not a major federal action which will
have a significant effect on the human environment.

The project activities fall into the area described in environmental
procedural regulations as "analyses, studies, academic or investigative
research, workshops and meetings." These classes of activities will not
normally require the filing of an Eivironmental Impact Statement or the
preparation of an EInvironmental Assessment.

(ii) End of Project Status (EoPS)

The EOPS indicated are fully achievable and indicate the technical
feasibility of achieving the purpose.

I. There will be ongoing pilot programs in at least two (2) LDCS in
dryland agriculture improvement in semiarid areas. '1Tse progranr will have
been based upon careful analyses of existing situations, with testint] and
development of improvement programs to fit theese jitultionv. Farrm.r:; and
host government institutions will have played the :najor role in prolA-Im
identification, developnent of solutions, and progrvn ip1t!iN.rnt.t ion.

2. The technical basis for improving agricultural productivity will
be available in project areas.

3. Personnel trained in dryland management ir, i:rt)lonratinj country
projects.

4. Follow-on projects will have ben dsijn,.d to en.-ure -xtoniion of
project findings to other appropriate ar,-,as in U)..>;.

5. The IE will have achi,:vw_1 thie tfollowinI t1.i tn::

a. Develorx.i the., cap-ibility to ronix)nd ,:×p'l]it oty to AID by
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focusing and stabilizing the yrofesiona3. staff in deyland agriculture
ex~perienced in LIs.

b, Deveod* a knowledge and data base on wocl~ede activities in
dryland agriculture with the base being available to AMD.

sverilo* and tested mthcdologies and tamg oIetf
cosrit odeyland agriculture -rdcto =nLDs

d. Developed an equeience and knowledge base regarding dcyjand
agrW u 4 r -1. in rms, the principal constraints to inccesing production, and
a nwe~eaution of tedmolo0gies which have cc have not been

P=wus Tin relieving constraints.

on.fr, Davl weainhp wth seveal EMc nd ssisteud with
on-famication as d solution 4xvIsmntation strategies

leading to inreased production by sal-scale dryland agricultural faming

B. Wm icAnlyis
lbs rationale foc the project is baseid on the as~inthat AmD will

Invest coniderable funds owee the next ton years in prjcsto increase
production in dryland agiulue it is fucthe asia ht the targetbeneficiaries of these prOjects will be the faams %to presently practoe
little =0e than survival agriculture.

06 is largely a feldWMmsjot project. it will proVd tedmical
eaistance and training to misosad: hbut countres, am Cilitat@ the
transfer, apttion and adpinof oqrved idryland iapeen teno-
gies. 11euhtmactivitie,tepoetwilsrnte the apabl-ties of = nttuin e~mp 4OWns Mlk o driaa d e it WAd iovmnit.

06 will to assisting missions with projects fmc wftich ec~oni
~2~; hM1bi saday ber oMKOndotd it Will als o asisting mission in

drjc~rg fccMI which ecnicaayss uld bas to
be~~~~~~~~~ codce bfr eig*ksial,0 will be working with

projects whi ace eo m1'able.
It would be relativesly ee to Identify aid ost-out the inupa

Howeer the was ould not be true for the beneits. binm, it would bedifficult to aoW=kate lOcate the i=norntAL benfitS beAWe CM Adt projects it iwuld be misig On Lan I a basis cc eve after t
fact. Hwmoeovr the project Is =qoWossd o~I~v I"" arge W L~ of
different activities that will be 1~mted under wideoly varyn condi-
tions. And while the retun to each activity shold be
am at the magin# it is unrealistic to moose that this~ v wil ompFecae
since fccesigbt is far frin feat* A"s 6CHam be viewed a an etsi-
mental poject in te sens t it is dosus to genera t Oebe fOC
Input in*thse ectand foe maiig it*. bul " A I
deIWt ptc e arnwdg fora wt hwmihn
regions and to othe regions foe adWati-pbon, Mdotio aidLO xt

lgdocumentation of benefits auruIn to eCIUV Im1iar to thoe under
C6 is often pisaaml aid generaly aZ'limosl to a narrowly defined



activity conducted at a specific site under controlled conditions. Documen-
tation of benefits attributable to broader activities generally is presented
in qualitative terms or is not comparable.

Because of the foregoing, it was not feasible to perform an economic
analysis which would develop quantified estimates of economic benefits, such
as rates of returns or benefit/cost ratios. The returns to the resources
absorbed by this project will be at least as high as if utilized in alterna-
tive uses, including alternative approaches to the problem that [DMS is
addressing. Based mainly on observations of expert teams, assessments, and
evaluations; we are confident that this is the case.

The alternative to this project is to continue to develop USAID dryland
agriculture projects by contracting with short-term design teams wfo neces-
sarily will -sign projects with limited farmer and host government insti-
tutional involvement. It must be realized that nowhere in the United States
are dryland agriculture practices under conditions identical to the LDC
farmers' situation.

It has bken observed that AID seetms to be weak in capturing "lessons
learned". Yet, it is wasteful to be continually rediscovering the proverbial
wheel. As expe.rience is gained in [.rc dryland sy,;tems, it is imperative for
cost efficiency and zouid developiN.nt that this experience not be lost to
AMD but be institutionalized in xitie way. It is also important that the
source of expe rtise remiin available even without continued central AID
funding. We believe that this project will yield large bnefit.; relative to
costs.

The c[lip)ility Lor focusing the broad bas-e of available exprti.e will
have to bo. developed and r.2f.ned during the ti e of the proje.ct. As, it is
unknown what xrticular institution will uLpleinent the project it is
impossible to s;ay what the s;tructure will be at this point. It is apiarent
from the buWget tnat there is- not enough ironetary re;ource to develop a
separate coinpltte almini!strotive ';tru1Cture or bureaucracy. It if evident
that an institution -lust 1)4! selectd, that will allow Lt. to "plug into" an
existing 1I-1IAcl It it. !,t17ij(tri! to otain tuio input. aind out:i~t n.cessary in a
Cost e.ffec(,t ve, :;yt- tit:ic mannr.

'1111e tru, b-netit . of. tli:; pro'.t will r,8Ult throt,9i It.. ,'['uCt on
other proj,-ct'. !owtV.r, Ifotwfl ifng All) will inv',t ThO() mill ion ov,,r the
next ten y,,iCr!; (Sr, 'ly con.-,orvativ,' s;inc. pro ,'ct.; pre:;'l y in itiat.. totail
more than $5.0 million, 1110 oti l'irr;In var ,Vv t.Ji initi.tion total. $300
million) th i:; l)roj],e ; will, then rir,!snt l, ti on I ( ,ti. ceft, inve:;tnent
in iinprov-'inentt ind w',of d'*s 1101cntj~; Ti i o. An ura.it
amount when c(A1ll ., L ;dI tiI , 111 .f . J i V t.i i 0a.p)r; *In-wh,.,! In tb,,
world. rt.a:t ai:( , l it t ,. I.(:I that. bi-'1It.:; will icciui', r..itc iv1,.1 ;Oon
an i, . .r ,,i , r',.r t r.,t I 71 , , Io, IM. r Et.:t. 1I,..

labor ttI Ilit. Ion, and hiiq,'; ri ralI : ;i.-, .i*.w,, .1 a lnI4'1€, 1,1 ;,i]
coln:"Wrv-,ittol1 .,ndl 'niit.wrt.iit' ll ~i -- -II1 of whc iro' nIt'-c-.;I Iiry t'
th !JD :l are! to fncra.,, i l.,oti ;uj~ i I':; r for -,r .r wir,' !,{M l.*t,IOII wtln
timufllJ)|tl ij prlv t :Sctor ,jrowtjh.
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A similar AID program in irrigated agriculture has affected thinking
worldwide concerning irrigation system renovation and has caused FAO to
change its emphasis in irrigation programs. The economic benefits of these
types of project consequences cannot be specifically measured.

It is expected that Regional Bureaus and Missions will "buy into" the
project for more efficient use of their resources. This will result in a
considerable long-term saving of administrative and overhead costs.

C. Social Analysis

Tbe initial beneficiaries of the proposed project are institutions and
agencies involved in designing and implementing dryland projects. Through
training programs, action oriented technical assistance, planning guides,
technical field manuals, and the findings of special studies, the staff of
these organizations will be prepared to impact the end users -- the farmers
-- more effectively. The social impact of this project, then, is manifest
in its influence on other projects which will have significant social and
economic impacts on farmers.

Further, [DMS expressly designs interventions that fit existing produc-
tion systems and that disrupt existing patterns as little as possible in the
short run. Insofar as LP4S ha:; evolved primarily to serve limited resource
farmers better, application of the approach will probably lessen inequality.

The social responsibiliLy of this project consists in the oroad appli-
cation of available knowledge and practical experience in combating famine
arxd resource degradation. Po .r utilization of existing knowledge and
achieve-ments rather than the ]ack of knowledge result in the current
conditions.

Certainly, the social inmpact is broader and more equitable if the
agri.altural production on one million hectares of dryland can bxe raised
from 0.5 'r/ha to 1.0 T/ha, than by raisin the production of 100,000
hectares. of irri(jat-i land fro.1 2.5 T/ha to 5.0 'I/ia. The premise of this
project is- that to: :; ot icra.es are feasible and can be achieved at
lower social and ,ecolnovic co:;U; In drylands.

(I) Womo-,n in[)v r~n

This pro',.-t will -..n:ouraje thil.- wides;t pos;.ibli: p.articipation of
worm.en, wor,.tr-proL,-';:;Ion. 1 1. nonprotes;ionals. Overall thrust of the
pro(grun i:; to .,Ivan(-, tr.rn:;t',r,!nco of drylandl a'jriculture tchnolxjy to the
develop in, count-ri,;. Wit-,iin the:;,: co : ntrit,!;, improvd-| dryland techrnology
hold; ,jroat. prmi-.;,. tor n:r,', :;, I i n ulvi*nt: 11(in A a tt,:t life! for thl
wol1un Who LI iV,! t.i. 1d 1 olill}y ).I- , i mijor r'ole in ,gricu Itur,-.

tio proJ.-ct. will, ,ntrac: with an inntitution involvod in emiarid
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rainfed agriculture, to strengthen, refine, and maintain a focus of the
dryland capability available to assist AID in developing and implementing
sound projects to increase productivity in dryland systems in semiarid areas
of the world.

There is a vast reservoir of talent in dryland agriculture within the
USDA and the universities of the United States Great Plains region and
Pacific northwest. There are more than 10 USDA research units or
experimental stations with dryland endeavors; and more than 10 universities,
with their associated field stations, are located in the dryland regions;
not including the more arid states or the northern Great Plains. The natural
resources, precipitation patterns, soils and topographies, where these
institutions work; have characteristics common with the natural resource
base of the LDC target areas envisaged for this project.

The project will require careful and continual planning and
negotiation among the IE, the AID/W project manager, concerned Regional
Bureaus, Missions, LDC institutions and other interested institutions and
universities. For this reason, it is imperative that the IE assign at least
one professional to full time status as manager for this project. This
professional will be stationed at the IE headquarters with full-time project
responsibilities and will not become involved with extra curricular
activities.

It is expected that the IE will work closely with the international
centers, especially ICRISAT, ICRAF, ISNAR and ICARDA, to learn their
tecnniques and programs as they relate to this project. The IE will give
rpecial attention to the methodologies and techniques of the International
Centers for problem identification and extending research results to farmers
under various socio conomic conditions in LDCs. The IE may develop
cooperative arrangements with International Centers, as appropriate; to more
effectively pursue certain aspects of this project, particularly training.
The IE will make special efforts to improve linkages of the IARCS with AID
missions, host country institutions and U.S. institutions.

The IE will also become familiar with and work closely with the
various CRSPs (Soil Management, Sorghum/Millet, Bean/Cowpea, Peanut),
regional centers as ACSAD, CATIE; and specific projects such as the
centrally-funded Farming Systems, Agroforestry, Benchnark Soils Network,
Biological-N, and Water r4anageiT 2nt Synthesis projects.

'3ince one of the objectiv, s -f the project is to focus a broad source
of exp!rtis,, in dryland agricu.ture, the IE is expcted to develop clear work
plans and carefully seleCt Ip.rsonnel to mi-nage each activity. Especially
importaint for the manayo-r will be to b.e sure that s;everal disciplines (agro-
climitol(jists, agricultur-i . contriits, a:ronorists, ,oil specialists, crop
specialist:;, ~ural 1;Octxjio iU) become involved and exper encd in LWC
dryland f.'irming .y:; t;.

It i: ,:; s,.nt i Itht the IE have ,xtensive ,experience in dryland tech-
noihxly, that it lbe currently heavily involved with a significant staff base
in thi.i activity andi have some LDC experlence. It is essential that the IE
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be an organization that will continue to be heavily involved in dryland
activity with or without AID funding and will maintain and keep available
information and capability developed with this project even if project
funding should terminate.

The operational (day-to-day) management of the project must be head--
quartered at a specific place but specific project activities may be allo-
cated to participating organizations. The IE project manager must be
assigned full time and appointed with approval from the AID project manager.
The activities called for in this project require a great amount of organi-
zational and managerial skills; however, the IE project manager will also
need to have technical competence and experience in dryland management.
It is essential that all project experiences be captured and recorded in a
form that is useful later. The logistical problems of staffing, organizing,
scheduling and implementing the many short-term overseas activities will
require considerable administrative time, experience, and efficiency. The
technical professionals working on this project should not be required to
handle these management-related activities. The operational management modes
of the WMS and SMSS projects will be considered.

(b) AID

The project will be managed in the Renewable Natural Resources Division
of S&T/AGR. A water management specialist with a soil physics background
and experience in dryland agriculture will have responsibility for the
project.

The S&T/AGR project manager will be responsible for project monitoring
and will provide administrative/technical guidance.

A project advisory committee will be selected to assist S&T/AGR/RNR,
in an informal capacity, with carrying out tle cooperative effort. This
comittee will be made up of persons knowledgeable in dryland agriculture
and will include representations from Fegional Bureaus, USDA, IAFCs, LDCs,
other donors, and developed countries. This committee will review and
recommend major outputs and decisions.

They will ensure that the project's objectives are consistent with
those of the recipient countries and will advise on new developments and
targets of opportunity tnat will enhance project effectiveness.

(ii) Implementation Plan

This project will be implemented by negotiating a contract with an
institution involved in drytand agriculture.

The rationale for the project is to combine resources in order to
focus a sufficiently large 1X)" of expertise any1 technologies so that
experiences can bex built into Je system and u;ed to Lmprove it. The alter-
native i:; for each bureau to have proj,.ect:; contracted for 'epcrate]y. This
13 not acceptable because each, taken alone, would not provide sufficient
funding to insure a stable, full-tirv! identifiable source of eixprtise.
Piecemeal contracting does not provide for a unified means of learning from
past experiences.
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The anticipated schedule for project approval and awarding of the
contract is as follows:

1. PID approved July 1979
2. Limited review of brief project description February 15, 1980
3. Project Paper prepared August 1, 1980
4. Project 1eview by Missions April 1981
5. Project Approved by AID January 1983
6. Proposals received and RFP issued February 1983
7. PIO/T to CM/COD March 1983
8. Contract awarded March 1983

This draft of the Project Paper has considered suggestions from the
PID review, from the review of the brief project description circulated in
1980, from the draft PP reviewed in 1980-81, subcormmittee review in July
1982, and the Agricultural Council review in October 1982. Comments appear
in Annex C but many of the improvements came from discussions with
agricultural officers throughout AID.

The Scope of Work (Annex D) provides a general, overall description of
project activities. However, this is not sufficiently detailed for expedi-
tious project implementation. An annual work plan will be developed each
year by the IE and the project manager, in conjunction with the Advisory
Committee. These plans will be based in part on a poll of missions, by each
bureau, to determine their assistance needs for the coming twelve-month
period. With this basic information, reliable annual work plans and sche-
dules can be developed. Activities are anticipated approximately as:

Activity Year 1 Year 2 Year 3 Year 4 Year 5

Field Support xxxx xxxx xxxx XoXX xxxx
Review AID and other
donor activities xx x x x x

Update SOTA xx x x x
Develop methodology for

problem assessment xx x x
Conduct country assessments xx xx xx
Pilot testing of technologies xx xx
Information dissemination xx xxxx xxxx xxxx xxxx
Advisory comnittee meeting x x x x x
Project reviews x x
Training x xx xxx xxxx xxxx

The problem assessment and pilot testing phases of the project will
require close USAID mission and host country involvement. The arrangements
for these activities- will have to be made after project initiation by
careful planning and negotiation. A commitment by a host country to devote
resources to the project will be an important consideration in selecting
sites for project implementation. [or exainple, even with the problem
assessment activity it is not planned that thu IE do this on his own. One
of the important benefits of doing a problem assessment is to provide a
venicle through which local institutions can systematically study and become
aware of dryland farming system constraints. Therefore, as a minimum the
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host country would need to provide technicians to be trained and assist in
the problem assessment phase.

The pilot testing phase will require even more host country resource
since a local agency will have to provide key personnel on a full-time basis
to the effort. It is anticipated that this phase will only be attempted in
countries where some on-going program of government assistance to farmers in
the dryland sector is in place. Selection and arrangements for this
activity can only be made through careful planning. It will be noted on the
schedule that the first pilot program is not anticipated until two years
after project initiation.

(iii) Evaluation

A regular assessment/evaluation to assess progress, direction, and
available options will be made annually with the IE presenting a progress
report before the project advisory comittee. A comprehensive, outside,
multidisciplinary team evaluation, with mission participation will be made
at the beginning of the third year and the end of the fourth year.

E. Budget

This proposal provides for a five year contract to strengthen, refine,
and maintain technical capabilities and capacities by the contractor and to
provide for the use of these capabilities to increase productivity in LDC
dryland farming systems.

Project Costs, to be borne by AID, are estimated to be $6,200,000 for
the 5-year period of which $4,000,000 will be from the Bureau for Science
and Technology. It is estimated that an additional non-budgeted amount of
$1,200,000 will be contributed by collaborators. This would include support
of cooperating institutions such as IARCS, AID missions, FAO, universities,
and CRSPS, in joint endeavors. The project will be initially funded in FY
1983. A sumiary output budget is given on the following page and an input
budget is given on page VI-B-l.
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SUMMARY BUDGET (000's)

Activity Year 1 Year 2 Year 3 Year 4 Year 5 Total

Field su-port (TA) 200 (20 pm) 260 (25) 275 (25) 275 (25) 270 (25) 1280

Revie ' AID and other
Donor Lx-u,- ents 25 20 10 15 15 85

LHdate XJ'A 45 40 20 20 125

Da.,elop~ vaicology for
Pr ob~e-z Assess. ent 60 55 75 50 40 280

Can.c: Coent.r Assess&ents 120 (2) 150 (2) 270 (3) 210 (2) 750

Pilot 7Tstxrg of 7eanologies 300 (2) 600 (4) 400 (2) 1300

Infor:.7tion Diss-z-mination 90 100 120 210 280 800

Aiov: Comattee 15 20 20 20 25 100

Project Pevriews/Ev.aluat ions 30 40 70

TrainiLnj 10 320 360 360 360 1410

Tata 445 Q35 1-440 1860 1620 6200



VI. ATTACHMENTS

A. Loical Framework

Goal
The goal of the Drylard Management Synthesis project is 1O INCREASE

FOOD PRODU)CTION IN LDC's within the context of broad-based and equitable;
social and economic development.

Measures of Goal Attainment
Increased agricultural production.
Improved agricultural trade balances.
Increased farm income.

Means of Verification
Host country statistics.
A.I.D. statistics.
Mission statistics.
Other sources (World Bank, FAD, other donors)

AssLumptions
Agriculture will remain an important A.I.D. funded activity.
All involved agencies will fulfill their commitments to the
project.
Host countries will have policies which support and encourage
agriculture.
Data available7 which will provide statistics for period prior to,
as well as, during and subsequent to project life.

Subgoal
The subgoal of the project is TO INCREASE PRODL)CTIVITY OF LLC DRYLAND

FARMING SYSTEMS WIT1 W :rNTENA.cE OF '111E NATURAL RESOJIRCE.

Measures of Subgoal Achievement
Increased production in dryland agriculture.
Increased use of improved piactices in dryland systems.
Decreased environmental degradation of natural resources.

Means of Verification
Host country statistics.
Farm surveys.
Vegetation and soil erosion surveys.

Assumptions
A.I.D. will fund dryland agriculture activities.
Host countries will commit resources to assist farmers in dryland
agriculture.
Climatic conditions are reasonable.
Data available.

Purpose

The purIx):;e of Uili. project i 10 n r.WIASE iOST COUwRzY CAPABILITIES
T[ PLAN AND IMPIJ.IUIP2' DWITAND AGRCuI,'URAL ,MANAGF2w PRJFJ2'I3/Px;pAMS.

End of Project Status
I. Country dryland ninagement pro ect:/protjrams are beingm conducted

effectively.
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A base of knowledge and experience with technologies to increase
dryland production is being used.
Personnel trained in dryland management are implementing country
projects.

Means of Verification
Assessments of country dryland sector.
Evaluations of dryland projects.
Monitoring of country dryland programs.

Assumptions
Host country support of improved dryland management program.
Effective implementation of project.

Outputs and Magnitudes
1. Technical support to the field. 1. At least 20 months of

requests per year.
2. Country profiles of dryland 2. Profiles of at least

activities and production 4 countries.
constraints.

3. Training courses developed and 3. At least 5 courses
conducted, conducted.

4. Field guides/handbooks. 4. At least 3 published and
in use.

5. Information network. 5. Capability of responding
to at least 20 requests for
information weekly.

6. Pilot tests of technologies for 6. Pilot tests in at least
increasing dryland productivity. 2 countries.

Means of Verification
Project records
Evaluations
Publications
Country records

Assumptions
All involved agencies will cooperate.
Project will be implemented effectively

Inputs
1. Implementing Entity involved in dryland agriculture activities.
2. A.I.D. management and cooperation.
3. A.I.D. Mission cooperation.
4. A.I.D. Runding.
5. LDC installations and personnel.

Implementat ion 'larget
I. Implcinenti:iJ Entity with capability to focus and access a

significnt ntiiw>, r of pe*r:;onnel devote-'d to diyland agricultural
systems.

2. A. r. D. ptr Jct I Uf)(Pr.
3. International advi.. o1uy c.rmintt,.!.
4. At leant 6 countr ie:; desiring9 project involv,e.nt.
5. At least $6.2 million over 5 year IXA
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B. BU :r

INDRW WDGYEr (000)

Year 1 Year 2 Year 3 Year 4 Year 5 TotalSalaries & Fees

Core Staff
Ai&-in istrative-Technical 55 60 60 65 65 305
Tecti ical-Training 20 25 25 30 30 130
Sec'y Clerical 15 35 40 45 50 185

S'ort-Term Staff
Mission Support (120) 105 150 150 155 165 725
Aesses7jents 60 70 105 105 340
Pilot Testing 110 300 140 580

Tra-l & S sistence
Kission Suort 90 110 110 120 125 555
Assessents 65 75 110 110 360Tra in 1,g 35 270 300 300 310 1215
Pilot fastirg 140 280 140 560
'z:isory & .Management 20 30 60 60 50 220
Oter 10 10 20 20 20 80

Infor-iztion Dissenination
Data Eases 60 30 20 20 20 150
P -l icat ions 10 20 40 110 160 340
Cocrniication (reprints, etc.) 10 30 40 50 60 190
Ot her (postage, courier, telex) 10 20 20 30 40 120

Equiptrent & Supplies
Field i0 20 40 10 80
Office 5 10 10 20 20 65

Total (all sources) 445 935 1340 1860 1620 6200

S&T Funding 445 555 1000 1000 1000 4000



C. Review by USAIDs

The project has been reviewed by Missions and Regional Bureaus.

Comments (Pre-81)
Africa
- Chad is interested but question the 30-day TDY limitation.
Asia
- India - a good idea
- Useful to field missions in Asia
Near East
- Need to consider the entire production system, not just the

water management portion.
Latin America-Caribbean
- Bolivia - anticipates use of service
- Guatemala - would make effective use of service
- Colombia - strong support
DSB
- Define relationship to ICRISAT and Benchmark Soils Project
- This is a sound approach and I hope we have the courage to see

it through.
- We need to go forward aggres';ively -- there is a need -- doubt

that it is recognized so we'll have to be pushy.

Comments (Post-80)
Africa
- Kenya/REDSO-EA, there is a need for a project to assist with

technology in the areas of dryland agriculture.
- USAIDs in Africa have supportced dryland projects for decades.

Much has been learned and we need to expand the knowledge base.
- The project duplicates Agr-Research and Methodology project

with farming systems. IARCs have experience in problem
identification and analyses.

- Agency should be beyond pilot testing stage as have been
involved in dryland activities for 20 years.

- Re-do the project into a general technical service project.
- In favor of having a group of scientists to meet the needs of

missions/host country, complement IAFIs and widen the range of
expertise - particularly from the Mid-Western states.

Niger
- Ag prograin is primarily rainfed or dryland.
- 99% of Niger's prokiuction is from dryland farming.
- Services needed will be provided under existing project.
- Concur with project'. approach and believe this kind of

activity is necessary.
Lesotho
- Have a current farining :;yse; re:;,arch project.
- Wish to be kept inforied of p)rojt.x:t.
Cameroon
- Need actual dryland agricultur, intervention, technical

know-how and trained rtnnpawer.
- Do not support the project ipur.
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Sudan
- Mission is involved in dryland agriculture.
- CDSS indicated that Mission should concentrate efforts on

traditional ag sector and leave irrigated to other donors.
- CID (Washington State) project is on adaptive research in

dryland areas.
Swaziland
- Participation is not appropriate at this time.

Near East
Tunisia
- Parallels their current dryland research project.
- Have their focus on development of dryland ag.
- Believe that the key to future agriculture development is

with dryland.
- Do not anticipate an additional requirement.
Morocco
- Has a dryland farming project.
- Unlikely that they would use short-term TA.
- Still a good idea.

Asia
India
- Such a project should be very helpful to many Missions.
- AID/I does not have a dryland project.
- May have need for TA for GOI drought program.
- Recommend that DSB move ahead as rapidly as possible.
Thailand
- Dryland is our highest priority.
- It is a well developed project.
- Wish to be included as a project participation.
- NE Thailand needs improvements in dryland practices to

improve situation of the small farmer.
- Wish to support in any way possible imediate implementation

of the project.
LAC

ROCAP
- Substantial areas with wet-dry rainfall patterns.
- Interest in problem identification surveys and adaptive

research pilot testing.
- Project should cooperate with CATIE.

Non-Specific Connents
Upper Volta
- The case for addressing constraints to development of

dryland sector is very strong.
- 80% of the work force depends on dryland agriculture.
ICRISAT would like to cooperate.
Other Missions have indicated interest in rainfed support.

In a review by Missions of DSII/AGR projects, Dryland Iu[jort
consistently rankox] in tue upper one-fourth of the projects in importance to
present and future AID activities in their country.
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D. Scope of Work

1. Purpose

The purpose of the project is to increase host country capabilities to
plan and implement dryland agricultural management projects/programs.

2. Objectives

The prircipal objectives of the project are:

a. To support and encourage international cooperation and
collaboration of dryland agricultural development efforts.

b. To aid developing countries in the improvement of their in-country
capacity to deal with dryland agriculture.

c. To provide improved, effective, efficient, and host country
institutions in dryland agricultural management.

d. To provide a mechanism which can focus the existing expertise of
the various institutions involved in dryland agriculture including universi-
ties, USDA, and institutes; and increase the base cz expertise available for
assisting US/AIDs and LDC institutions.

e. To develop a mechanism which will obtain, retrieve, disseminate,
and diffuse a knowledge base for improving dryland ..gricultural production
in LDCs.

f. To synthesize a transferrable technology ind pilot test it in
specific countries.

g. 'lo provide for a long term comitment by AID to dryland agricul-
tural development.

3. Organization

All specific project activities, discussed here, will bo developed and
coordinated by the ImpltiNmnting Entity (IE) in conOUltdtion with the AID
project manager and the NJvisory Comnittee. Ilie I.E will have coni.siderable
previou; experinc. in dryland sy:ntjnf; and will b,! (:urrnitly involvd.- in
dryland activities;. 'Ilie IE mu!;t iave :;oi.r current C.II ,t)l ity to r, ::jx)nd to
AID reque;ts boUt must be wilLin to deve.lop ani d fle,1 lnk.1'J,5 with otbthr
institut ions; both doti#!stic and inti-rnat Lonal inivolv,.d III dry 1 atit11h01r)y
These linkage:; will bo die:;crib#.d -xpilicitly. 'i,. 1,:v,,l of, ,.Iort. !or U1,11
various activitiq!:e will be ( d,!1>!d'nt onl th! , Lvl o. fur in'. [I funolld .,ir
in!ufftcient [or .a1l v:tiviti,-,;, the I: ,,nd th!, AlIl [ ,op :.:t : r,,, , witb
advic,, of th., t vi.;or7 COtilin t , ,,, will t,.jtot*:nl1'1 ! t Iorit,'i- , f ) 0 1 ,.
activities:;. The! ii will, al:;o (conr;tult ind work with r- f [i-;, ,il[,rt..1o
anI id iS,;o~ v011 *: djtojWia ti! ani ii'i':;a7. A ro '' 't S tZ t2

conul tat ions; will be ltlkfe t1hrutvI ;h Ui'' AllU~) ' i s.-(i imlo-pr . hwI;a oI

AID project it nga :r will imak. I'ver . f t ort t) d'itt I ,- , I 4 A I U mlln
and hos-t tjovi-rn:mnt :;up1x)rt Ifor :, ,vt:ii.i: coon t ty 'i t,-, I :t iv I 1 .*ttycoh
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cost sharing will reduc Coats to the centraly-fmde project, thereby
enaing the Project to support a wider range of activities.

2b swl asi at least ane full-tins professinalto amt
with approval of the AM project manager. gmbt persn wif be tsenlcafly
qualified in asm phase of dryland agriultue &Ai have sam miuim In
developig cowtries. Hesmist have dasonstrated considerable orgaisatimnl
andmanageial skills. *b operationl, (day-to-day) mngmn fthe

* ~ prject =at be heaftuarted at a @Weific place but spe Lccproject
ma eallocted to parti IIeIn oraM atos It Is essential

to emseta all project ayrinosar captured and recorded in a form
that is useul atr All activities of this project *hoM b atoolse
In an Inedsciplirwy manne with ingts fr= soil science

agrnoalgroforestr/ wteriae M"magnt, agriltural
ecorim rCnoICS, rural "oC0,0 W/nhocluAn

manag n "Iblistica problaiof staftinO orgaising
s~aedl~ng i Iqa 96mntng the Amy short-tern am"sea activities will

requie eLoient aftnlistrative action., fe telldnjbal _rofessioals %wrii
on this project shoud no cborqired to handle tese iagmt-related
activities. ftb operational managinnt modes of the WE and projects
will be considered.

gmi IN will beome knoledgeable with the AM project d lount
ostm to facilitate cammtiton with AM and better mWierstand specific
advisory and cosutngasiuet. 0it Will also be necessary for the UZ
to mdsrstmAi other UI1AM Projects coeyrelated to this one.
Specifically, the =3 will: becomI fmlLac wth the o3amk Soils, the Boil
INKagint in ot, Service, the SDU oils 60% 4il3t , 3saW# pe
proet in the Sciencew Taidv~ology borewa and drylanAdV agriculture

rolIn Iwgional Sirews.
Lbs 13 will also becme Cam'I Iis with the dryland activitie at

Internatioal Conters tmecally Importmnt wxe =CRM* mi WAd
zM= Mee ad Omwme appropriate aid possiblel the is shoul workdirectly with tese center In the 4ligmmn of the project speciie
activities waLda ame listed bel'w It i e ce that the dastlb nebwork

in rylid e~iolny wll eveopeUnk-ge with ZAC5, AM
missions, other I terntina Inestt un Iw m Wee, Id lank,
and octaIn =0 Insttutions resulting In an Internatioald nebari far
drylaid mwmagnt tebooyand devlut e of AIm facitI iIs
authorized O4m essnt o the pefrmc of the contract.

4. Activities

1*e 3 will provide up to a ainima of 20 months of iontocmr
tedinical asstm= per. st of this assstac will, be provided in
response to WamtCm requests and will binvl project
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identification/design/mnitoring/evaluation, dryland production system
analysis, and sector surveys. 1The IE will also, upon request from AID/W or
the regional bureaus, provide tchnical backstopping to specialists working

onMission-dryl.and griculture -project,--lhe -z I-may -also-be -requested--to---
conduct special stuies on specific technical problem, regional or global

* issues, or dryland investment strategies.

Although one-person and two-person team will be used when
appropriate, the mnagement. concept calls for an interdisciplinary approach
requiring tem of specialists, able to deal effectively with aU aspects --
socioeconomic, environmental, agronomic, engineering, etc.. Tams will be
formed with other projects when appropriate. T'chnical asisa
assignments willnormally not excee 4-6 weeks. hile formal planning,
through the development of work plans, is expected to identify most
assistance needs well in advance, there will, be special and urgent requests
requiring uediate servicing which the IE will be expected to accomodate
in an accetable manner. Itie IS will submit a report on all technical
assistance assignmnts.

h I. will establish and maintain an up-to-date roster of expertise
in the U.S. with experience in dryland managament available to the IS and
other agencies or institutions working in this area. An inventory of
professionals within the developing countriies, with deninstrated expertise
in dryland managent and availabl for consulting within or outside their
countries, will also be developed. fte IS will make an overt effort to
expend the base /oster of exprtLse in dryland agriculture both in the U.S.
and in developing countries, Needed language skills will be addressed.

Lbs IS is also to undertake an evaluation of the assistance performed
under the contract, to be used internally to improve the quality of service
provided.

(ii) Methodology Developuent and Problem Assessmnt
dhe IS will use the wockshop method in a developing country to

develop the initial set of meto Les foe doing a diFagMi ana f
thed dyA agicultue situation, in a country. Vtie peocedurasdeloe
should have 26e benefit of the world's best exprience. The worksxhopEol
be cooperative with the IAns or other donor %"&ete possible. Zbey shouldbe generaly 4-6 weeks in length anid in respons to a request from a host
country through an AIm mission,

It should draw from the 9=j, from Mat AMD wa contractors have
leaned from other dryland projects anid should be an interdisciplinary
approach based on working cooperatively with farmers and local
institutions, flhe methodology will b~~~l and become part of the

ory systam of AM including the a yst ms Project.

Using the methodology, the is will determine constraints# decrbe
present pactices, and access available resources to increase dryland
rCtivity in at least 5 countries. 'the methodology will be reviewed aid

refined after testo" in tw countries.
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These country dryland agriculture profiles will be published in a
form most useful to the host country and USAID. They should provide a
valuable basis for the most effective strategy and action necessary to
obtain immediate and long-term benefits by the host country.

B. Information System

The comnunication of knowledge and experience from one project,
country or mission to another is of prime importance in the impact that can
be obtained from technical assistance inputs. Effective training of
individuals in improved dryland technology and the transfer of this techno-
logy to farms requires access to relevant information for the missions and
the LDC institutions.

(i) State-Of-The-Art Update
This activity will involve a careful analysis of what is presently

known about dryland agricultural management and what is going on in drylands
develolinental assistance worldwide. The 211(d) grant activities at Oregon
State University and at the University of California, Riverside have
accomplished a part of this activity. There is much more, however, which
needis to be done; esF.qcially at the farm level in LDCs. Analyses will be
made of farming practices and the rationale behind them in various
ecolgical setting:;. h'lle sta-te-of-the-art will also include an analysis of
bio-physical and socioeconomic constraint; at the farm level and how the
farmers co>e with tnen. An appraisal will be made of AID':; pres.nt
portfolio of dryland agriculture project:; to determine what is planned and
how it is to be accompli:shed. A similar apprais;al will be made of other
donor and multilateral aid programs, including International Centers,
concerned with prooh)uIm; relating to dryland agriculture in semiarid areas.
PwcomD.ndaticns will Ibe offered on areas of better coordination between AID
and the ICA} on _Iryland mlnagnqemnt. Gay; in current research or technical
information :;I)ould 1), identified arnd research priorities ;uqge:;ttxl for an
AID and t[c:; focu;.

'lhi!; will also iWclude a .study and description of technological
[jcKqtke:; [or dryland aqriculture and an analysis. of the condition,, under
WhICI,) l ich COuld 00 s;ucc,!st;;ul ly ipll.!wnnted. 1l1lis activity will contribute
infor:nitlon oi5,;ic to :l'Liting tecJnolo7if:I to bq pilot t0-:;t,., q141, IF il-
exp*!ct,.d to tt,.) )r'!4:;t of new ict viti :i within All), PAO, 111d oth"r donor
agq!nci,!:; tand )rov i , di iIn L or incorl:x)rold tI.; .- U :tiVit 4l,.; Into A
"m-l.tiory" ior All).

(11) l~~l: i( ' mt l'pd'

,11)!' 1I will d,-v,-lop .1ol k,.p (:ur ,.nt: .1 8,,tIwiot (ut troA,.;;1,n .l: "

dir'ct ly Inv1v, in Int,rnatIoial i7ylind a,|ric1tiir,. ,nd prvidt- '-,I
Pro ,. il hl.l n,-w :.l.tt,'.r: i. l j ' fl t(o t1 ).l.i 1. . '* i'11'1l.,1rtt- Will
)0 01. IX ,01 . 1 i t)- ' ;I . * y 1 : 1t1 , I :, i l nor:itit. l t)1 1 .ltl I ), lItI) N t i onI , it)

d)ylat'l .1,1 f tu ', r- ,-I-wi ,) t)I .o p0 4 ici'. i I Il III,' I o~lsI, and
hil ul J ltilt . of cluI.Il@ t ,It lan 1 .v I , Th' r .4t . r;t Will IN. I I
,a'sy-hi-re,,l Ls1 i;h , t w. ll '1 1. tr NIdI i wl ht). ( T a.'l , t() All) .on1 ho--t
(:nA tr y ui.o';. N: ti:.iI nit -; r s , 1',-t' .n,'WI, a i ix i)lit . lt ion, id f1o',d for ot 'i1.ini~t, ,-;' Will . ,.t ,,SP , Vwe y ) t ), ::):/ P',U .Oumt)I t, , fO* l w)11 V 1 , ) , ,fl,-ct.,

'411 I;m- wtho IAN I...o.V , ,
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The IE will publish at least two technical manuals or handbooks and
one planning guide on subjects dealing with increasing productivity in
dryland agriculture. Subjects will be selected by the IE and the AID
project manager with the advice of the Advisory Cornittee. These guides and
handbooks will emphasize the "how to" rather than theory and background
material. Each guide or handbook will address the pros and cons of the use
of the technology under various conditions. The users of these planning
guides will be nontechnical personnel responsible for planning; while the
handbooks will be for technical personnel responsible for implementing
technologies. Ite guides and handbooks should also be useful to technicians
and field staff. The IE should prepare the field guide in easy-to-read
English of about the 12th standard. Both handbooks and guides will be
presented in clear and concise language with appropriate illustrations to
help readers use the material effectively. They will be printed in English,
French, dand Spanish. Actual numbers to be printed will be decided by the IE
and AID project manager.

The IE may also be asked to prepare "concept" or "strategy" papers
explaining various economic, social, and technical aspects and their
interactions with dryland production systems. The mubject matter will be
approved by the AID manager for an audience of resource or environmental
planners.

All technical reports or training packages shall be approved by the
AID project ianager prior to publication.

The IE will prepare a brochure which briefly describes the project
and all outputs.

The IE will work with the witional Agricultural Library (NAL,USDA)
and S&T/DIU to develop a mecfiani-,m thiat will provide rapid delivery of
requested information to the field. Existinq databases of prime ir)ortance
to dryland agriculture a d any new databas..s will be mi]de canpmtible with
NAL's , RIcXJLA sy:;t,,m. 'lle IF will ensure that resource materials are
expandud to tho2e x)int neceSary for effective co,,nunication with trainees
and L profe::tonalIs. 1..Sources. will be announced or reviewed in the
news letter.

C. Tr_ninq

111i:; ctotp%)nt.rIt 1:1 an important part of the project and the IE will be
exp:ct|ed to d vot, ,j con:;ide:rable a1IOLUIt of time to dryland management
trainigj; inxludinj U,: de,.veloin,.nt ofI nw, cours:;, training materials, and
au|iovi:,taL ir itul,.i; I:; ww'LL .1:; t,! Condiuctin(J of in-country training
cour.. In It ;,'l 1IC:; r, Iu,:;t#in, t:hi.in in in s po ;ition to utilize them
ef f,eCi v, ly.

1 14! It': will (Jll, 1lgjt. t . 1.'at. I ;ur , ii o; i ,rkI ,hop, n 0 ti,!
I ;t ic ]' i' i' )' I .111(i,: o:l l l l } t ,l | | '' ; : ; t f , , l ,lintl o q rit cl u l t ,tjril c o n+;;tr ,a i n t }, .

~1'"'s': will. 1. lpild ilfl fil va. , 't: All) r,";Ion:; .md will b-! cls,,ly
Cot)Edlmjt ' 4,d wit.1i 1 1(1:XP 110 V AIA. '1" ,, IJktop: will train indiv iduaIti
for con. nu.1 i I.:;'; .,xllInt' , ,va LimiLion, ,ond plannii.,; of7 Ui'! dryl i n ,.-(ctor
with di Itu: iol o,. im)rov, te..nl ojy tO t, farmi,,. 'li, traiininq will
Nirti:clir ly i tr,.. na t :;-oci prict it:.i fiel ,d lp ionco. 'IlTe work'-holyi wil.l
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also provide a forum for discussion of successes and failures of programs in
different countries.

(ii) Short Courses/Seminars
If requested by AID and approved by the AID project manager, the IE

will organize and conduct short courses and/or seminars on subjects related
to management of resources in dryland agriculture. The IE will provide
professionally edited proceedings for all participants and sufficient copies
for distribution through the transfer network. A formal evaluation of each
seminar will be conducted by an evaluator designated by AID. FAD,
international banks, and other donor agency cooperation will be sought in
order to maintain close collaboration of an international level. The
participants will be from LDC supervisory personnel who are responsible for
agricultural policy, administration, training, and operation. The IE will
publicize the workshop, seminar or short course through a special brochure
and the newsletter. The IE will be expected to make all arrangements for
these workshops. All travel costs and per diem for invited LDC participants
will be covered by the DMS. The principal participants are to be LDC
professionals. The only developed country experts would be those located in
LDCs.

(iii) Evaluation of Training Courses
The IE will evaluate courses developed by other organizations,

assessing their success and suitability to the needs and orient ltion of this
project. The IE will accomplish this by acquiring training matorial from
others offe-ing training programs and will evaluate their usefulncss for
transfer to LDCs. Training materials found appropriate will be highlighted
in the newsletter on a regular basis.

(iv) Short-Term Non-Degree Training
Each year, for the duration of the project, the IE will make

available a short course offering special discipline training for trainers
and/or directors of host country training programs. The training is for one
but not more than two semesters and will focus on special disciplinary and
training skills. Tle contract will cover all costs of the training.

(v) Develo[xient of Audio-Visual Materials
The IE will develop, on an experimental basis, audio or video modules

which can be used in LC dryLand annagem nt training programs and
universities. The modules will focus on how-to-do field methodologies and
dryland manag-nent concepts ne,_eded for diagnosis and improvement of farm
systems. Tle modules should be about 25 minutes in length. The modules
will b . used in the training course;s and evaluated for wider use.

D. Pilot 'hsLinu/Cf:e Countr iesl

Aftor analy.;i:; of at lo.ea;t four countries, a longer term relationship
between tje IE ,ind !;,vril countrbLes will be develop.d]. This activity will
involve :;elctin(j in( t,;ting tichno (lAYi,:j for incroe-i3inq dryland
production. 'h, :;,,ct ion will b1 ).i:ed on th,! ana lys i:s and thet review of
tie u:i3UCees/failure rates!; of vr io:i t,:chnoLoqiqs identifierd with
involveme.nt of the hosIt government in:;titutions ad farmers]. The IE will
serve as a consultant during pilot testlng. It i:; esntial that the
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consultant spent sufficient time in the field to fully understand the
socioeconomic problems of technology application and to develop a working
relationship with LDC technicians and agriculture leaders in the pilot test
area.

The final output of this activity will be the development and
refinement of a program to implement field tested improvement technologies,
on a large scale (many small farms over a large area).

E. Implementing IDtity Reporting

(i) Annual Work Plans
Annual work plans will be prepared by the IE in consultation with the

AID manager. These are used as a management tool for scheduling specific
activities which require close coordination with USAID missions. Activities
are sequenced in the work plans and specific tasks are assigned to specific
project staff. The AID project manager will assist with the work plan
preparations and these plans are to be completed at the beginning of each
contract year.

(ii) Annual Reports
Within 60 days after completion of each 12 months of project activity,

50 copies of an annual report will be provided to AID/Washington. Other
copies are to be distributed to appropriate dryland institutions worldwide.

(iii) Travel
All travel must be approved by the AID project manager (S&T/AGR/RNR).

Clearance must be obtained from AID missions and Regional Bureaus before
tiavel commences. Within 10 days of termination of travel, a trip report
will be submitted to the AID project manager.

(iv) Personnel
The IE will submit to the AID project manager a written quarterly

report or statement indicating the personnel who participated on the project
during that quarter, the amount of time each devoted to the project, and the
activities each worked on.

The IE shall submit three copies of all reports produced under this
contract to the Documentation Coordinator, S&T/DIU, Agency for International
Development, Washington, D.C. 20523, or his designee. These reports
include those which are technical, administrative, evaluative, annual, final
and other reports which may be produced during the life of the project.
These reports shall have a title page showing the title of the report,
project title as set forth in this contract and the contract number. One
copy of each report shall bt. clearly typed or printed on white paper so that
it may be photographied to produce a micro-film master. Technical reports
shall be accompanied by an author-prepared abstract.
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