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" 'NARRATIVE SUMMARY

Final Period

A major effort was made during this period to complete manuséfiéts 
that were in various stages of devélbpment. Thié has been. accomplished
as indicated by the abstracts.” Another emphasis was'placed on the
response for assistance. During this reporting period, eleven staff ‘
memhers were supplied for long-term service to developing cbuntries and:
twenty-five for short-term service.

There were thirty-nine students from developing countries whp _ ‘
received training in irrigation at the University. Twelve of them ﬁere
_graduate.students brought from Honduras for a special 15-month training.
session. Much of their instruction was in Spanish and special éonrse§: 

were decigned to meet their needs.

Total Period

The Grant enabled Utah State University to expand its cqmpéteﬁééﬁ}
and become a center for worldwide training'aﬁd research in the fieldéf’
of water management, irrigation and drainage. New courses were added
that cater to students from developing countries. Nine new staff ‘
members were added and are serving as specialists on campus, teaching
~ and directing the research of students from developing countries. Other
‘staff_members are on long-term assignments in Peru, Honduras, Kenya, and

Guatemala. One is commited to assist the government of the Cape Verde
islands for a period of three years. Graduate students trained under
the program are working throughout the world.

Preparation of training materials has been an important component
of the program. These have included slide series, extension type
bulletins, and a text on irrigation eystems evaluations.

In 1974 during a review of the Grant activities, AID/W requested a
majbr change in the program. The emphasis was on utilization of the
developed,competehce and less emphasis on development of competence.
'The work plans and annual reports have reflected the changes where the

‘activities have been repurted in terms of objective/outputs as follows:



>Informatlon Capac1ty, Education Tralnlng, Eipanded Knowledge Base,
fAdvxsorv Capac1ty, and Linkages Networks. The‘activities of the various
un1ver31t1es hav1ng Grants in the field of water management have been
correlated through the Consortium of International Development which
recelved some financial support through the individual grants., Library
improvement in the field of water management will have a lasting bene-
f1c1al impact as will the cooperative efforts through CIDNET.

Details of accomplishments throughout the life of the grant have

been reported in, the annual technical reports.

DETAILED REPORT

gGeneral Background and Description of the Problem

LR There has been increasing evidence that in developlng countrles
there is an urgent need for more food and better nutrition., Food
‘productron is closely linked to water available for transpiration. by the -
growing crop and water availability is related to On-Farm Water Manage-
ment. In most LDCs there is a lack of trained people for transfer of
the water managemont knowledge available in developed countrles.' The
_lack of technology has been a deterrent to expanded production and has
re1tr1cted the effectiveness of AID and other donors in solving critical
food and nutritional problems common to many LDCs,

' It was common knowledge that lnferlor and indifferent water manage-
ment in LDCs was depriving the oountrles of needed production and
wasting the water resources. Water logging and salinity were often
related problems. Poor on-farm water maragement was often practiced
under irrigetion systems which might otherwise be considered to be
technically sophisticated. Land was not being properly prepared for
irrigation and drainage. The problems of on-farm water management are
.pervasive, affecting agricultural lands everywhere but are more crucial
in the developing countries. Scheduling and applying the proper amount
of water in an efficient manner was a goal which has, in general, not
lbeen reached anywhere regardless of the type of conveyance system

'

bringinngater to the farm. There was an acute problem concerning ; 5

w\

farmers with small hold1ngs because of the compllcated dlsrr1but10n5

lack of credit, etc.



e_v-..

1t was reasoned that by making highly qual1fled and experlenced

profe381onals available from centers of competence at unlversltles, AID
could develop and disseminate technologies that would be more effectlve ;
;than those being used in many countries. Through utilization of the
technologies transfetred the LDC's could accelerate the rate of pro-
duction expansion. By establishing strong linkages and networks among
‘developed and developing country institutions and agencies, an even
greater quantity and quality of capability could be d1rected toward
improving the food supply.

At the t1me the grant was awarded, the Department of Agrlcultural
Englneerlng and related departments such as So1ls and Civil Eng1neer1ng"
had many graduate students from foreign countries. However, the staftfﬁ
and course offerings were not adequate to teach and direct the researchﬁf
of these students. v

Utah State university had considerable competence in the areas of
irrigation and water managewent at the time the grant was approved. It
‘was expected that the expanded full-time professional staff, courses of
study, 1ibra}y information, and research would enable the University to’
respond much more adequately than previously to requests concerning
agricultural related water management problems from such entities as:
USAID/Washington, VWSAID Missions, other state and federal agencies.

The proposal for a 211(d) grant to Urah State University to utilize
its competence in the general area of on-farm water management was one
of three submitted by universities who were members of the Council of
United States Universities for Soil and Water Development in Arid and
Sub-Humid Areas. This consottium was to coordinate the AID epon&ored

~research and institutional improvement of these universities. Oéher
universities include the Unjversity of Arizona, and Colorado Staﬂe
University. Arizona emphasized "Watershed management" and Colora'io

i

State University apecialized in "water delivery and removal syatens and .
relevant institutional development." The Grant Project was expectnd to;iuy“‘
have built-in research, training, and advisory components., Tt was :
,expected that by the creation of special capability in a particular area""
~of knowledge, it would include relevant technology and the capac1ty to

p&ss it on to others.



Purpoae of the Grant i

,pTHe Instltutlonal Grant Program's purpose was the 1mprovement of

the competence and expertlse of U.S. research and educational institu-
tiohs to deal with cr1t1ca1 problems of LDCs. There are certain
1dent1flab1e shortages of prOperly trained personnel and gaps in knowl-'
edge and skills that restrict AID's efforts to carry out 1t9 .programs of
assistance in thesge countr1es. The Institutional Grants Program is '
designed to overcome these deficiencies. Individual projects are
designed to serve the program needs of AID without a requirement for
prov1d1ng specific services. Institutional Grants are thus to be used
to strengthen "centers of competence" within educational and research
institutions and to build long~range resources in depth rather than to
rocure services for AID for specific limited purposes.

The specific purpose of this Grant was to expand the competency of

 Utak State University as a center for worldwide training and :-2search
~in ifrigation and drainage. 4s the competence has increased, the
_purpose has gradually shifted toward sustaining and utilizing this
competence in research, teaching, training, and consulting. The Grant
has now been extended and revised. The purpose of this revision and
extension is to focus and sustain, within a utilization framework, an
‘f“1nst1tut10nal response capability at Utah State University in on-farm
water management with emphasis on small farms. ﬂ

It is one of three 211(d) water grant extensions providiﬁg a
cooperative approach to assisting developlng countries in solving their
food and nutrition problems.

Primary emphasis will be given to the on-farm water problems as a
 means of improving the quality of life for the farmers in the lowest
.income brackets. A secondary focus of the grant extensicn is to permit
involvement of the University in all phases of the water chain as
appropriate and in cooperation with CID. It isg proposed that the
competence will be used to identify water management problems in the
LDs and seek solutions to these prabl ems through training, research,

vonsu1t1ng, and preparation and dissemination of education materials.



.The Consortium will cooperate in identifying new problems, estab¥
11sh1ng prlorlfles, and dec1d1ng on a division of labor and cooperatzon -
among the five universities in order to prevent duplication of efforts.

and to utilize the most qualified personnel.

- Objectives of the Grant

Objectives Restated.--The ma]or obJectlve of the- 1n1t1a1 Grant

Program was to increase and expand the existing cdmpetence of Utah State:
University in the science and technology concerned with "on—farm manage-
- ment." Emphasis was on moisture enviromment on the farm as related to
the special characteristics and problems of the less developed coun—A::;r
-tries. The general approach was to integrate a quality research,
teaching, training, and consultive technological program into an

effective means of information transfer to developing countries.

Review of (bjectives.--The objectives and areas of activities, as

originally identified, were broad in scope and general in nature. There
have{been some gradual modifications until the review when the objectives
were restated as above., In the plan for implementation of the program,
it was anticipated that emphasis on activites would shift. Early
emphaszis was on identification of staff needs, selection of professors,
and language training. This was followed by a review of course content
and revision and introduction of new courses. Emphasis was also placed
on library improvement and expansion. As the goals in these areas héve
been reacued, emphasis has shifted to teaching, conducting research,
responding to requests for technical assistance, and increasing access- *
ibility of the library holdings. The results from the increase in
language competence is becoming evident in the research and consulting
accompiishments. There is a constant demand for the services of those
on*the“staff who have the languagevcompetence to teach short courses or
provide technical assistance in LDCs. The number of demands has

exceeded our available staff.



In a proposal to excend the Gxant the purpose was to focus on the
;utllxzatlon 0f-the deve10ped competence and have more specific’ obJec— _
ft1ves with identified outputs, inputs, and verifications. _Eiforts are
be1ng mude for closer coordlnatlor of the programs with other members of
CID.

Review of Critical Assumptions.--In the original grant proposal

most of the critical assumpulons were-not specified as such but were
largely assumed. One assumpt1on was that the Unlversity could increase.
its competence faster than the increase in demand for the assistance.
This has not been the experience. It was assumed that the LDC's, AID,
and Missions would cooperate with the University and a consortium in
identifying problems, establishing priorities, and utilizing the capa-
bilities; however, they have utilized the capabilities but have only
helped in a 11m1ted way towards identifying problems and establishing
priorities. It is a difficult task to get the spe01f1c problems of the-
LDC farmer to the USU scientists for solution and then transfer the
~information back for utilization. We are sure AID is well aware of this
"but have limited opportunities to assist.

Therefore, as it has_been'stated,>the altering by AID of their
policies, objectives, and procedures have changed more than were

6riginally announced to the Grantee.



ACCOMPLISHMENTS

Tntroduction
The Instltutlonal Grants program was establxshed to strengthen the
grantee (unlverexty § own capab111t1Fs) rather . than overseas services.
The consortium institutions have attempted to integrate a quallty .
research,‘teachlng, training, and consultive technological program
into an effective means of information transfer. During the early years
of the grant program, considerable effort at Utah State University .
was directed toward increasing the number of staff, improving the
library holdings, increaéing,the foreign language competence, revising
the course offerings; and conducting needed research. During the 1975-
1978 period, emphasis has been placed on utilization of the competence.
In the 1275 revision of the program, five outputs were 1dﬂnt1f1ed as
follows.

Information Capacity

Education Training

Expanded Kaowledge Base

"Advisory Capacity

.Linkégeé Networks. ,

- The 1976 report and the final report are divided inEO»sections

corresponding to these identified outputs.

- Information Capacity

The University has main tained s.center of competrence 1n tne general

-f1e1d of on-farm water management. As a part of the center, a library
of important documeqts hgg been maintained. The University librarian
has worked with repreéenfatives of the other CID universities in a
program to integrate the activities and where possible establish an
information exchange system au well as a uniform and combined retr1eva1
system. Utah State Unlversxty personnel have part1c1pated in CID-
sponsored workshops which were held in order to develop a coordinated
information data system called CIDNET. Some of Utah State University

holdings are being added to the system.



_Grant funds were used to service user requests, During the report-

1qg;pepiqd,,approximately_120-requeets werepeteived from individuals in

" -‘about 18 countries and 15 s tatee of the U.S. The supply of an old

.edition of Irrigation System Evaluation and Improvements has been
b‘exhausted and there have been many unfilled requests. Tiese will be

filled with copies of the new edition. The majority of publications

, were brought to the attenticn of individuals through publication bre- "

. chures., Lately, requests have been coming as a result of pub11c1ty
through the CIDNET brochure. Publications on irrigation requirements,
precipitation dependability, and moisture availability in Latin American
countries are most frequently requested. Attention to these has come

through our annual reports and through AID/W efforts.

Education and Training

New courses developed during the previous period have been taught.
It is evident from the student 1nterest that they are worthwhile for
'students from LDCs. These courses will be continued.
‘During a period of fifteen months, special instruction has been
given to twelve graduate students from Honduras.
~ Special supervision has been provided to graduate students from
LDCs. The majority (36) of the graduate students in the Department of
Agricultural and Irrigation Engineering are from developing countries.
Where possible, these students are researching problems of their own

countries.

Expanded Knowledge Base

" During the period, emphasis has been placed on preparatidn of a
book on farm irfigation system evaluation and on practical circulars and
other instructional material suitable for training technicians in LDCs.",
An attempt was continued to formulate a plau for involving peasant
farmers in irrigation project planning. A copy of the ﬁéﬁét bj:Adama;

et al., is attached (Appendix A).



Me thods r€ Irrigation.--A committee was appointed which has been

‘;wquing towérd the development of a report or feports. It was found
“that this is a very broad topic requiring more rescurces than were in
hthe budget for this program. The members have prepared a proposal to e 
AID lndlcatlng the nature of the problem and scope, a work plan for ‘jﬁ;
complet1on of the study, a budget, and an indication as tc the personnel
to be responsible for the various tasks. No funds have become available‘
g"fop ;hiﬁ’effort;
copy-ready manuscript et_"Farm Irrigation System Evaluatlon" is ready
for reproduction. The information contained in this manuscript iy in
great demand and requests have been received for permission to translate
‘the manuscript infto Spanish; as yet that has not been granted. An |
indication of the contents canvbe seen in the Table of Contents

(Appendix B).

Food Production Technology Transfer.--There has been a continued

effort to develop a strategy for transferring technology to the LDCs.
“We“believe_it necessary to collect information that is not site-specific
and to mesh together the component parts (climate, soils, varieties,
.pests, fertility, and husbandry) of crop proéuction technelogy' in order’
.to bring about an effective transfer. A series of papers are being

prepered that show how to utilize the information on the various com-

ponents. Rerference Climate Sites for Agricultural Technology Transfer
was published in 1975. Others dealing with soils, varieties, etc., have
;been completed. ~m. . ‘

The following three pepers were completed dufinn the year in order

;cc_hegp,explaln the program of informatioun transfer:

Crop Indicator Lines for Agricultural Research and Production, L.

N. Leininger and H. B. Peﬁerson, Utah State University, Logan, Utah,
July, 1977.



10

Genotype Selection for Agri icultural Technology Transfer and

j‘wUtlllzat1on L. N. Leininger and H. B. Peterson,” Utah State University,
2_,Logan Utah, August, 1977,

- The Role of Soil Taxonomy and Benchmark 50119 in Technology

d Transfer, A. R. Southard and H. B. Peterson, Utah State Qgrvers1ty,
( Logan, Utah, November, 1977. ’ o
o Papers dealing with 1nstruct1ons on how to conduct tests, collect
data, and field demonstrations are supplemental Lo these. An example is
3 the paper on "Line Source for Continuous Variable Irrigated Crop
- Production Studies." This is a technique for meaburlng the 1nteract1ng
rrrOp response to water and fertilizer variables. Not only is it useful

for research but it is excellent for extension demonstratlon.

State-of-the-Art on Irrigation hethods.—-A detailed proposal was

' presented in the Work Plan for 1977 to conduct a state-of-the-art study.
on 1rr1gat10n metl.ods. This was made with encouragement from AID/W and
would be supported by supplemental funding. However?'no reaction to

this proposal was ever received.

Advisory Capacity

The Grant Director identified for CID the USU faculty members and
their specialties for inclusion in a consortlum talent bank to be
developed. During the year, USU provided 23 staff members for short
term teams who weat to LDCs sponsorad through contract with the Uni-
versity and CID. "It also provided 11 staff members for long term
assignments to LDCs. (An indication is given in Table 1 as to the
nature of some of.ehese responses.) Dr. Alfaro is spending his sabbati-
cal year in France, Italy, and Spain in order to improve his competence

°

to respond to requests from LDGs..

| Linkages and Network

The principal domestic linkages have been with the CID Universities
and the University of Puerto Rico for the tropical soil consortlum.

Much closer relatlons have been developed with FAO,



1

Durlng the perzod Neu Mex1co State Unxvera1tv, Oregon State
‘.Unxversify; Haahxngton State Unxvera1ty, and the Un1vers1ty of Idaho
jfhave Joxned the Consortxum. _ B '

5 Betten Horkxng relatzona have been developed w1th the (orld Bank
v*CIAT, CIHHfT IRRI;"the Eaat-west Centex, Aaxan Vegetnble Research
QCenter, and the Central Luzan State Unlveraxty. ' ‘

‘ The actxvxtlea of the CIDNET program have strengthened the ties.

dwzth the cooperat1ng unxveraxtlee.

fOther ﬁesources For Grant-Relqted Act1v1t1es -

It has peen reallzed that the aupport from the grant program cannot

s
R

fbe contaxned 1ndef1n1te1y, therefore, in order to maintain this com-
petence and to protect the 1nvestment made by AID and the University, we y
_'are explorxng ways 1n which the staff and program can be na1nta1ned. A

‘ proposal has. been submxtted to the Office of Exploratory Research and .,
ﬁ: Problem Aaaessnent of the Nat‘)ﬁal Science Foundatton. In addltxon,b-
?fnegotxatlon 18 contlnuxng Vlth the Inter-American Development Bank. The
»f«lank is 1nterested 1n ‘a joint venture entitled, "Strategies for Agri-
i,cultural Technology Tranafer in Latle Amerlca." 'd \ ’“*T****?ﬂ:

t

:fx Hote requeats ior profeasxonal aaslstance are comlng from CLD an

e

other lgenc1ea and companxes than we can aupply.e_

Although the;competence 1n the area of water management has been

?ggreatly \ncrealed there remalna a great need for further expansion.

,‘Lan urgent need to maxntaxn the galns made ‘and guard

7;agatnlt looaxngrthe rcr1t1ca1 mass" of competence and thus. negate an

T? .fectlve_force.;

i s!'

One reault of the expans1oh has been an 1nf1uxxof

 from. LDCa*and ‘as’ 1t is now, we have an_inadequate staff. to:"

:?adequately teuchrtheleqlarge numbers.


http:staff.to
http:Connorti.rn
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-Réqucst for Assistance Received During the Reporting Period

SO
- Name. "

-r.v.,-
""v

Desc pt;on of Request

Whom,Did,You

. Assist?

“Who Requested

Assistance?

Who Funded
Assistance?

Size of Effort

Dollars Han/day‘

B

Resuits of Aséis;;nce

fjélfﬁéoJ}

viﬁ}il?}dsdn‘

: >Qu: Assistance

i"Eﬁalu}tion and upgrading

'3agriciitural Graduate
: chhoo} in B:aaxl P

Improveﬁént of water”
: resour;cs and tonserva-
txon .ﬁﬁ

03

Féview drainage problens
~in“the field and prepare a:
. "drainage guide “for Rep, of
-Hondurae for primcry use for

‘,‘; Extensxon Servxce

Review problems relatxve to
“sadll farm 1rrxga'xon in
hOnduras - '
Analysts of Clxnate as’™
related to Agriculture
for Central America.

. &
”
g .
Planntng beef produc:lon
program

- Centro Inter-

Fed. Rural Univ.

-of Rio de Janeiro,
_Rural Univ. of '
"Pernambuco, Fed.

Univ. of Viscosa -
Coverament of

Cape Verde Islands

Ag. Ext. Serv,
in Honduras

Ministry of
Natural Resources

Institute Inter-

_americana dé
- Crancias Agriculas

and ROCAP (AID)

americano Agri-

- -eculvura Tacnica

(ClAT)

Fed. Univ. of
Rio de Janeiro

USALID/W

S’ Ag. Ext. Serv.

USAID/Honduras

"ROCAP

USAID!Honduras

Michigan State
University/
Brazil

USAID/W

AID/Honduras

.

ROCAP

CIAT

-3 days

55 383"
(2 months)

Three years

»152,000

(Z_Hecks)

10 day§

11 days_

' ‘Reports to Michigan

State Univ. and the

‘ Ministry of Ed.:

Brazilia

- Cot:iinuing

Reports to. AiD and. -
prepared a drainage
guide for Ag. Ext.

_Service in Honduras

Report with

. recommendations -

leading to.a new
program
Conputer—ﬁﬁalysis L
of climate :

lvarogrnm ‘and: ;ont‘act
’_uxth USA ~'X‘r]

~
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ssutance

Whom bid’You

. Who Requested

;Who Funded

Assistance?

Sizé-offiffbtf‘f 
v =Dollars Man/day. -

sultj>o£\Atpis;pncef,

‘Eor en;xneetc

Evaluation of sites
{pr,possible_irrigatgd
- vegetable producfion

" _Evaluation of extension
fi:rigation prograas

Stringham 7

‘ 'Analysxs of proposed
- Aug=Sept. . - irrigation: projects urd: . .
cenn ol o csetting priorities fou
~‘developmeat- (Hondutas)
‘Fébearg) “Currlculum development

ing, Water Resources at -
Ege:ton College

lannlng‘uater resources' o
deyelopment .and - utxlxza-izk:
ton program and traxnxng'

for Govt. of Honduras

" .; im‘Agricultural Engineer-. " Education i . %

. Assist? .~ Assistance?
Watet Resources USAID/Hlonduras
. Unit--Ministry E g e
‘of Natural Rusources
Honduras
'Scncgal/Cambia ) AID/Senegal
Africa

Hinis?ty‘of Ag.

“a
5

Ministry of Ag.
Dept. of Ag.
Extension, Honduras

Ministry of
Natural Resaurces

Kenya-Ministry of i USAID/Kenya

b
i

AID

‘
S

-

AID

USAID/Honduras

USAID/Honduras

USAID/Kenya

3 months

¥

(1 month) .

2,000 .
(3 weeks)

25 days’

30 man days

“Hinistry of Ag.

:VERepor;s on ua;er

" “resource planning, -

B dcmorstratxon farms

.. ~and extension trafn- °
" ing.. Provided 30.

‘class’ hours of train-

ing to lS Hondu:ac S

plf!l"lpﬂﬂts- *

«Report to AID/Gambxa

Senegal

Report to ALD,

Honduras’

Recomnended yr.or::xcs
for lrtxgatxon dev.

Reportron revigéd
curriculum staff
aceds, building.

.aceds, equipment and

progran phase-in.

€T



Tgh}c 1. Contipued

"Descriptibn of Regquest -

¥hom Did You

Who Requested

¥ho Funded

Size of Effort

Results of Assistance

'Samé for Assistance Assist? Assistance? Assistance? © Dollars Man/day
Hargreaves (cont.) . : :

Feb 6-Apr 15 Program preparation for RGCAP & AID ROCAP ROCAP 24 days Contrant with AID
dry land agr. and irrig. Mission San Salvador for USU--
agr. Committeez of Club additional climatic
des Amis do Sahel and data and climacic -
AID/Washington analysis

Keller Development outline for Jordan USAID USAID 2,683.00 ' Hater management
: water management (2 weeks) technology for
. sprinkie irrigation
(Jordan) training
: program . -
Daines Consulting on drafting Ministry of USAID USAID/Honduras 600.00 New Improved water
nev water law Water Resources ) {2 veeks-1 wk ~ law draft
Honduras N Honduras, 1 wk USU)
Anderson Tech. Assistance for USAID/Chile USAID/Chile USAID/Chile 560.00 Report cn water
i "AID/Chile for water (2 wecks) otigin feasibility
e distribution organization
Bisﬁop Irrigation consultant IBRD/Burma “IBRD IBRD (6 weeks) Report to 1BRD
Stuttler ' Water management refearch El Salvador USA1D/TAB/ AID/TAB 14,000 Seminar aad uorkéhop
o ~in El Salvador ’ El Salvador : (9 months) on water management

in E! Salvador
4 publications
8 draft extension

as
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Details of expenditures by objectiveé/outputs are given in Table -

,2{ Total expendltures accord1ng to budgeted items are in Table 3.

detailed expenditures for the report period are in Table 4.

The



Table 2. Distribution of 211(d) Grant Funds and Contributions from Other Sources of‘FundinéQ¥;
Reporting Period July 1, 1976 to june 30, 1978. o R

Review Non-211(d)

- Grant Objectives/Outputs Period Cumulative Review Period
Infotmétion Capacity ’ $ 9,324.00 $122,880.00 ,v $ 17,500.00
Education and Training | 31,504.00 189,871.00 21,200.00

 Expanded Rnowledge Base »417 31,786.00 7 279,753.00 _ 25,000.00
Advi‘ory Capacity ‘ 37,578.00 240, 784.00 | 9,000. 00
Linkages and Networks 31,080.00 111,682.00 7,250,080
Totals ‘i : $141,272.00 $944,970.00 $ 79,950.00

91 |


http:79,950.00
http:7,250.00
http:9,000.00
http:25,000.00
http:21,200.00
http:17,500.00

Table 3. Distribution of 211(d) Grant Fund Expenditures May 23,

1969 to June 30, 1978.

$803,699.00

Inception
_Total to .
T Budget June Period
Categories Amount 1976 Review Cumulative

Salariés, Wages and Conzultants $533,700, 00 $492,282.00 $115,215.10 $607,497.10
Travel 114, 200. 00 71,482.00 3,372.43 74,854.43
Equipment 8,500.00 7,915.00 ~0- - 7,915.00
Stipends, Tuition and Fees 176,550.00 145,489.00 9,040.00 .154;529.00
Supplies and Computer Use 54,000.00 56,225.00 3,105.04 59,330.04
Publications- 38,050.00 20,306.00 539.30 20,845,30
CUSUSWASH-CID 20,000.00 10.000.00 10,000.00 20,000.00
GRAND TOTAL $945,000.00 $141,27i,87 $944,970.87
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Table 4. 211(d) Expenditure--Reportin
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g Details Under Institutional

TII. Travel

Iv. 4Equipment
V. Library Acquisitions

Thesis and Dlesertatlons, Report
Papers, etc,

VI Supplies and Computer Use

VII. CID Support

GRAND TOTAL

Q

R Grant AID/csd~ 2459 1976-1978
‘ Salaries Salaries : Total
M.M. F.Y. e F.Y. Salaries
1976-77 1977-78 197678
Ik“A; Profesgionals

Jack Kellét _ 6.3 17,759.05 3.2 9,720.00 27,479,05

A, Alvin Bishop 0.9 3,172.78 -0~ 3,172.78

Robert Hill 4.8 9,046.68 3.9 8,055.45 17,102.13

Kern Stutler 1.7 3,587.15 -0~ 3,587,15

Howard Peterson 9.4  30.927.66 =0~ +30,927.66

Safa N. Hamad 6.0 2,411,28 -0~ 2,411.28

Jo F. Alfaro 6.7 13,494008 ,"'0- 13,494.08

LQ No Leiningel‘ 2.0 4,844027 _7‘0" 4,844027
85,242.95 17,755.45 103,018.40

7‘ B. Clerical

Bonnie Thompson 1,216.14 -0- 1,216.14

Amy Krambule 4,336.60 -0- 4,336.60 )

Linda Van Orden 5,165.09 -0~ 5,165.09

C. Leadingham 686.37 - -0- 686.37.

Adeeb H. A, Baki 125,75 . -0~ 125,75

Dale Allred 666.75 -0~ 666.75
12,196.70 12,196.70

-IL. Student Support Country Amount
" Bob Hulsman USA 4,160.00

Nancy Adams USA 1,200.00

Dale Allred. USA 2,910.00

Peter Canessa - USA 770.00

3,372.43

0-
s, ‘ o
. 539.30
3,105.04

10,000.00

. 8141,271,87
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INVOLVEMENTS OF MINORITY PERSONNEL AND WOMEN

It has been d1ff1cu1t to flnd and obtain the services of minority
Jpeésonnol and women. There seems to be a shortage of quallfxed individ-
‘u&ls and aleo a lack of interest by women in the f1e1d of irrigation
| engzneerxng. ,

Through the assistance of the Grant, one minority professional
staff member, Dr. Jose Alfaro, Associate Professor of Agrlcultural and
'Irr1gat10n Englneerlng was recruited. He has taught several irrigation
classes in Spanish and has undertaken numerous consulting assigmments
‘including attendance at a seminar in Costa Rica on irrigation and
drainageiat the farm level for Central American countries and Panaia.
In 1974-1975, he spent nine months consulting for the International
Development Bank in"Guatemala wherc he was coordinating a program to
a8315t Guatemala in implementing a plan of work for irrigated agri-

' culture. He has done research on infiltration-runoff as well as frost
prevention by controlling plant grodth by cooling. Dr. Alfaro has also
authored and co-authored the'following publications: "Medidas de Agua

en Canales por Medio del Aforador 'Sin Cuello'," and Irrigation System

Evaluation and I&ptovement. He 1is actlvely translating many of our

Grant supported publicg r1ons 1nto Spanish. Presently he is studying in
1Ftance, Spain, and. Italy. |

~"Nancy Adams has been employed by the grant part time as an under-
gtaduate and graduate to conduct research dealing wlth irformation
‘transfet. Ms. Adams was a graduate student- 1n the Department cf Agri-
,cultural and Irrlgatlon Englneerlng. She is currently worklng for
Colorado State Unlverslty on a pt et in-Egypt. Bonn1e Thompaon, a
;teghnxcl upported by the grant has been instrumental 1n collectlng
fdata, asaembllng reports, and edxtlng publications 1n1tlntud by the
fstaff membets. She is also active in the CIDNET Ptogram. Others »
Tsupported by the Grant 1nc1ude Amy Krambule, clerk~steno, anu Linda Van‘

TOrden, tesearch alde. S
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Pregentiy, tnere are three women ip s

ar irriga;ion‘epgjnquing 

graduate program snd one Mexican—Amériégﬁrmélégl' . -
All classified and nohclassified positions at Utah State‘University
fg‘areirecruited through established ptocedure,:utilizing and fol
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PEASANT INVOLVFMENT IN ON~-FARM IRRIGATION DEVELQPMENT
by
. 1/ . 2.2/
Nancy Adams—' ,ack Keller< » M. ASCE and

3/

Bonnie M, Spillman=™

ABSTRACT

Peasant involvement can promote project success in several ways.
First, it provides the institutional structure with becter insight into
peasant agricultural ueeds and concerns. At the same time, it allows
planners to tap the knowledge peasant farmers have developed through
many years' experience in the project area. Peasant involvement can
also increase peasant commitment to new practices and alter community
organization, thus creating sufficient understanding of the project.
Peasant farmers' can then make further improvements if needed.

Social development inputs are required in addition to traditional
development inputs to gain the benefits of peasant involvement. One
_highly effective human development technique, directed communication, is
between the planning team and the peasant community. Applying this
technique to on-farm irrigation development can best be achieved by
organizing a styructured planning procedure in which specific interaction
activities are identified.

Interdisciplinary approach is the best procedure for peasant
involvement in on-farm irrigation planning. For example, communication
activities which are effective in peasant-planner interaction are
identified in the work of Freire (5) with Brazilian peasants and Rogers

.and Shoemaker (10) on the communication of innovations. In addition,
Freire describes a procedure for utilizing the activities, A public
participation model developed by Ortolano (8) for Planning water resource
development provides another framework for peasant participation in
project planning. Although none of these models is specifically designed
for irrigation planning activities, they provide a basis for planning
procedure which invelves the peasant community and has the potential

to increase project productivity,

l/Eng. Assoc., Ag. Eng. Dept., Col. State Univ., Fort Collins, Co.

z/PtOf. Ag. and Irrv. Eng. Dept., Utah Stace Univ., Logan, Ut.
3/ ‘

Assoc. Prof., Comm. Dept., Utah State Univ., Logan, Utah.
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FARM IRRIGATION SYSTEM EVALUATIONS

A GUIDE FOR MANAGEMENT

by

John L. Merriaml/ and Jack Kellerzj

Widespread interest in Irrigation System Evaluation and Improve-
ment, by J. L. Merriam as a guide to better irrigation practice has
been encouraging. It has been used by irrigators, land manegers,
technicians, and students who have had variad experience in irrigation.
Some found the explanations exceéssively detailed, but others expressed
the wish to see more advanced information published. This new text,
which incorporates much of the earlier material, has been written to
promote wider use of the evaluation techniques and the suggestions for
better practices in irrigation management. '

Professor John L. Merriam of the Agricultural Engineering Depart-
ment at California Polytechnic State University has been largely
responsible for reorganizing and expanding the surface irrigation
concepts by including basin and basin-check irrigation, simplified .
techniques for use with furrow and border methods, and more explanation .
of standard procedure and management practices.,

Dr. Jack Keller, who is Professor of Irrigation Engineering at
Utah State University, has had the major responsibility for the sprinkle
and trickle irrigation sections. The information about sprinkle
irrigation has been expanded by including descriptions and discussions
of the many variations of sprinkle systems which include sprinkler-
lateral, perforated pipe, orchard sprinkler, traveling sprinkler, center
" pivot, and gun sprinkier systems. The book has been further enhanced
by additional new information about trickle (drip) systems.

The text has twelve chapters and a total of 285 pages.

~1/Prqfessor of Agricultural Engineering, California Polytechnic Univ.

2/Professor of Agricultural Engineering and Irrigation, Utah State
University,
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SROP INDICATOR LINES FOR AGRICULTURAL
" RESEARCH AND PRODUGTION
1/

L. N. Leininger and H. B. Peterson—_

Antyally many variety (cultivar) testing trials are conducted ‘
throughout the world. Most of these trials generate large amounts of
information, but these data are time and site-gpecific, and hence not
transferable, :

When field trials are properly designed and the necessary detailed
data collected on water, temperature, radiation, soils and crop
development, physical and biological models can be used to maka the
information transferable to many anvironments.,

. It is proposed that a system analysis technique be used in order to
. develop appropriate mathematical relationships describing significant
interactions among the components of crop production. These relation-
ships are to be synthesized into computer simulation models of the
various crops, tested with field data, then utilized as an aid in tech-
nclogy transfer.

Obviously, different genotypes will be necessary considering the
diversity of the world's climates and soils, but the diversity of
genotypes used can be held to a minimum if widely adapted genstypes in
each crop are identified, catalogued, and made available. Two things
are paramount: (a) all agricultural research must identify the crop
and species used in experiments and, (b) a species must be selected
whose genetic background is known. This paper discussed such selection
using two major world crops, corn and soybears, since they :
illustrate two major genetic systems in us¢ fer crop production, hiybrids
and pure lines, respectively. 4

The greatest void in plant growth research data existing at the 4
present time is in plant-environment interactions.  ‘this paper presents
rationales for eliminating this void with a minimum of cost and tinme.

¢ ————

1 Research Collaboratory and Professor, Agricultural and Irrigation
Eng'neering Department, Utah State University, Logan, Utah 84322,
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GENOTYPE: SELECTION FOR AGRICULTURAL THCHAOLOGY

.5

CTRANSFER AND UTILIZATION -

BY

:;LiﬁﬁiﬂL@ihiﬁééxﬁgnq"H. §, PeEq;§dhlJ

LA

A ‘means. for-.rapidly improving world food production’is through
N”‘Htiy;:tt!ﬁifg;;beprdp.pr6dnction'teqhnblogyrfouhdnin[tempéfaté
o i~fﬁﬂdeiggéping7kpn;émperhte regions wheré major food deficits '
(ﬂexi!;g,glhibJ:Q@hitélﬁkh(t'curréht and nevly developed production
'“ggghqologié§jﬁéxtf@@iiér§ed‘ha‘;ppidlyﬁﬁﬁ'pqppible.tp deficieut areas,
‘fiﬁd“tﬁérq¥iptggtqtgdﬁintdgfa:uinggsystemé which are acceptable to the
“findigépo¢qffdf-ets,ﬂ;Hbdt}hggthege'deficient areas are located in
‘subtropic nndfttopic'climatiéfareas;ghere economi¢ food production
f‘(ppéjrd:td,béfyosbiﬁle;;at,leaSt to some degree. However, despite ...
'repeatedgattempq§ td;traqsfer the more advanced agricultural technology
’jfrd-‘oné:climatiCYateaﬁgd5ahothet, only limited success has been '
_achieved, Horé‘ttdhaféi,dhn,be;bme a reality when proper genotype
’5se1ectionfisfan‘integ:al;dnd important part of the Program strateyy.

o Ihis‘papefvﬁteaen§8‘the more immediate aspects in regard to geno-
‘type selection for international testing and the benefits which can be
‘expéhted‘to-readltlfto¢“§,thpughtfu1 and systematic® selection process.
_The ;sélection rationale is appropriate to all agricultural research
:involving'plhntb_gnd}will“have‘itskgreafest synergistic effects when all
 agricuLtuta1‘reqearch,embtaces‘the concept., ol
V‘Jf5,1helgreatest_glah:fgfbﬁth research-data void which exists at the
‘present time isrinvthgiektensiquateaAof;plant enyiromment interactions.
,Thiaﬁpapé:’id?ntifieaqurt;of;a]rationale for elfminatihg the void with
8 mininuk of expenditure and in a. relatively short time, . o
N Iﬁe}p;initi;deteggentfto'a'moré#succéssful t
éhl;dg)l]téchnolbgyfi&gq”fqilure;t6 pnderst8ndfthe}genbtypefby ,
egy;:qngggt;(GijE)jiﬂtéraction,.‘Cohseqp"tly,ﬁresearchfwhich;will at
Iedit*partiitty}elhbidgte thegeAintera(',;Jq‘is/neededato enhancé

ransference’ of agri-

agricultural technology transfer.

l!i¢§¢a;q {§6i1§b§f§§¢tf;§dﬁPtofésqdr; Agficulthfélfddﬁ ir§igdlion

. Enging ring Department, Utah State Univefqity;iLogan5;Utaﬂ;]dhw
o i ot e T ST, TR

e




| THE.ROLE OF SOIL TAXONOMY AND i
- BENCHMARK SOILS IN TECHNOLOGY TRANSFER '

f;A.%n;*soazaagajgaaﬁn;(g;;Pefé;sén;/

P -

CA generalizedﬁdeécriﬁfibn‘of a éoil'taxbnoﬁic'nysﬁem‘is‘preaentgd g

. area have been identified, A pfopoghl-iébmadeitovconduqtvctop production
‘8tudies on prominent 8oils (Benchmark) and make the information B
' available through a data bank systen. o

- This is one in a'éerie§ o£‘paper§vgrepared on techniques for
hastening technology transfer to developing countries where the
prssure to increase production is great and there ‘is a shortage of

trained technicians.,

”A/Profeései of Soils and Professor of:Irrigétion, Utah State Unive:éity%%
“Logan, Utah, o A - AR . v
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PEASANT INVOLVEMENT IN ON-FARM IRRIGATION DEVELPMENT

By

. Nancy Adams*’ Jack Kellerg/, ‘M. ASCE and

Bonnie M3 prllma 3/ ‘

Financial support was largely provided by the United States Agency
. for Internatlonal Development under contract AID/csd-2459 with USU.
- All reported opinions, conclusions or recommendations are those of

-the authors and not those of the: fund1ng agency or the Unzted States 4
Government.

 ’1/Lng.‘Aés8c., Ag Ehg.'Dept:, Coi.‘State Univ;, Fort Collins,
/5:

P:of. Ag. and I;r. Eng. Dept., Utah State Unrv., Logan, Ut.
‘—/Aawoc. Prof., Comm. Dept,, Utah State Univ., Logan, Ut,.
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'EASANT INVOLVEMENT IN CN-FARM IRRIGATION DEVELOPMENT

BY

~ Nancy Adamsl/ Jack keller?’ M. ASCE and
| Bonnie M. Spillmanéj
- ABSTRACT

Peasant, involvement can Promote project success in several wvays,
First, it provides the ingtitutional structure with better insight into
Peasant agricultural needs and concerns. At the same time, it allows
planners to tap the knowledge peasant farmers have developed through
many years' experience in the project area. Peasant invclvement can
also increase peasant commitment to new practices and alter community
organization, thus creating sufficient understanding of the project.
Peasant farmers' can then make further improvements if needed.

Social development insuts are required in addition to traditional

development inputs to gain the benefits of Peasant involvement. One
highly effective human development technique, directed communication, ig
betggeq the planning team and the peasant community, Applying this

technique to on-farm irrigation develcpment can best be achieved hy
organizing a structured Planning procedure in which specific interaction
activities are identified. : '

Interdisciplinary approach 1is the best procedure for peasant
involvement in on-famm irrigation Planning., For example, communicatipn
activities which are effective in peasant-planner interaction are
identified in the work of Freire (5) with Brazilian peasants and Rogers
and Shoemaker (10) on the communication of innovations. In addition,
Freire describes a procedure for utilizing the activities., A public
participation model developed by Ortolano (8) for planning water re-
Source development provides another framework for peasant participation
in project planning. Although none of these models is specifically
designed for irrigation planning activities, they provide a Yasis for a
planning procedure which involves the peasant community and has the
Potential to increase Project productivity, ' ‘ '

/ , : ,
lJEng. Assoc., Ag. Eng. Dept., Col. State Univ., Fort Collins, Co.

szrof. Ag. and Irr. Eng. Dept., Utah State Univ., Logan, Ut, J
' ngsaoc. Prof., Comm. Dept., Utah State Univ., Logan, Ut, ’



' PEASANT INVOLVEMENT IN ON-FARM IRRIGATION PEVELOPMENT
o o T BY_f; ' ' ‘
'Nanéy Adamsl/ Jack KellerE/,M. ASCE and
Bonnie M. Spillman~"

INTRODUCTION . ,
B Recent proiect development demonstrates that agricultural produc-
‘tion is not necessarily increased by simply supplying project farmers
:with new irrigation systems. When the farmer is unfamiliar with the
-system or regects ‘it for any reason, effort, ~resources, and potential
fqr "development are lost. Since farmers are the 1ntegratlng factor in
‘the on-farm agrlcultural system, it is vital to consider their role in
the planned rgricultural development.

Planners need to become acquainted with existing farming practices
‘and .gain local support for .proposed changes in order to incorporate
sound - farmer roles into project development. This can be - done with
minimal contact between farmers and planning staff; however, research
'shows that sustained and directed contact between planning team wembers
and local peasants is more likely to result in successful on-farm
irrigation development.

Purpose

Potentials for increasing project success and processes for involv-
ing peasants 1in project development are introduced, Specific sugges-
tions for interdisciblinary team activities involving peasants in

'prdject,_develqpment are rather sophisticated; however, the purpose of
this paper is to inspire planners to generate applications applicable to
‘their situations. Thus, an invitiation is extended for readers to
consider the potential of such an approach, to consider application and.
to try to be innovative.

Lo

'gpckground

‘ Lack ‘of success in technology and resource transfer from deveIOped
“to develop1ng countries, according to Edgar Owens (9) is often due to an
attitude of "development undertaken»jgg,tha incompetent illiterate by .

l/Eng. Assoc., Ag. Eng. Dept.,f'Col. State Univ., Fort Collins, Co.
Z/Prot < Ag. and Irr. Eng. Dept., Utah State’ Uan., Logan, Ut.

E/Assoc. Prof., Comm, Dept., Utah State Univ., Logan, Ut.



the. experts (9)," For example, peasant farmers are often regarded as a
relative unxmportant mechanism in the agricultural production process,
This attitude ignores the fact that peasant farmers have created an
agricultural system which allows them to survive and that this system 1is
the only context within which agricultural 1nnovat10n can occur.

The existing agricultural system is defined - by a combination of

physical components and farm management practices. Thus, farmer abii~
ities and goals as well as technical design must be considered for a
project to be dynamic and baneficial. Integration of these factors into
the development process can be facilitated by communication between
.planners and peasant farmers. '

Several advantages accrue from farm community participation.
First, an opportunity for creat1ng farmer acceptance of and ~competence
wich new techniques is created. Second, planners can gain “information
which can  be used to design a project, fitting the level of local
technology and meeting village farm objectives. Finally, community
members can develop the ability to use their understanding to make
various improvements throughout project life.

In on-farm irrigation development, the planning team which inter-
acts with the peasant community might consist of three to five members
of the project planning staff. This team should include a member with a
background in the social sciences, who has an interest in agricultural
development and a familia*ity with local culture. The other members

 should be agricultural experts committed to the idea of planner/commun—
ity interaction.

The team‘memberé with a strong agricultural background are respon-
sible for deciding what new technical information and practices should
be introduced. Other team members can provide input about important
social .factors, ways to interact with community members, and how the
1nformat10n transfer might best be HCCONDLIShed All members should
work together, providing input and sharing ideas to devise workable
patterns of peasant/planner communication. In addition, this team
- should communicate with the larger planning staff so pertinent informa~ .
tion can be incorporated into the overall development plan,

Concepts relating to peasant participation in on-farm irrigation.
development were derived. from an exploration of 11teratute in the fleldsb
of preoject development, developmaznt economics, rural sociology, anthro-
pology, communication, and water resource engineering. Models  for
incorporating peasant input into agricultural development (5, 10) and a
public participation model for planning water resource development in



the; u.s. A.'(B) provxde a framework for a workable peasant part1c1pat10n
program in on-farm 1rr1gat10n plannxng.v
Three major assumptlons underlie this program:

l. To be viable, a project must be designed so its users . can
. operate and maintain it.

2. Involving peasant farmers in project development w111 help
. planners understand farmer capacities and limitations in
operating a given irrigation system and will increase’ farmer
~awarenegs of the benefxts plus the work involved in irrigation
practices. ‘

3. “'Involving peasant opinion leaders in project planning will
' increase both the development process and the use of the
1rr1gat10n system within the- community, :

“In this paper community 1nvolvement is emphasized in 0ppos1t10n to
the predomlnant attention which in the past has been given to physical

aspects of project development. Hence, the focus throughout is on
people, both peasants and professionals, involved in irrigation develop-
ment, In addition, consideration is given to some factors which are.

critical in irrigation development. Finally, a procedure i suggested
for assessing peasant ‘attitudes and abilities and for involving the
peasant community in an information exchange pracess.

‘OVERVIEW OF ON~FARM ‘TRRIGATION DEVELOPMENT: SOME CRITICAL FACTORS

Irrigation involves people using natural resources to alter their
env1ronment. In the simplest systems, irrigation results from diversion
of water onto land where crops are grown. A person, with some tool,
‘perhaps a stick, hoe, or shovel, arranges the earth so water will flow
from a stream or pond onto the land. " In highly developed technological
societies, irrigation system design is based on engineering analysis to
promote efficient use of water for a given combination of physical and
economxc __constraints. In such systems, the human element in the actual
appllcat1on of water becomes almost 1nv151b1e—-aystem operation may be
entxrely mechanical. AILhough people des1gn and install the system,
only one manager is required to maintain the system 8 Operatlon' how~
ever, in developing countries where agriculture 1is labor 1ntena1ve
- (when plannlng an on-farm irrigation prOJect) it is cr1t1ca1 to remem=-
‘ ber that irrigation is a, .human activity, , .

There are numerous variations between the two extremes previously

" described.  The ‘designers' challenge is to select from these a suitable
!“system for the project area. The su1tab111ty of a ngen system - depends
.on_ the physical envxronment -the level of technology which can be



supported by . the existing agricultural infrastructdrg, and ‘the"extéhﬁr

to which project farmers will adopt new techniques or to‘whiéh‘techf;
pigids. can be adapted to local conditions, = ° ' v

Physical Enviromment

Irrigation system design is based on crép.requirementsfrelating' to
local weather and the amount of water the soil can store. Givén infor-
mation about these components, an engineer can design a system ‘to-
optimize the use of available water, energy consumption, or a combina-
tion of critical resources, Topography way be the determining factor in
deciding whether _a field should be leveled to improve a surface syétem

or whether a sprinkle system should be instailed. Finally, if drainage
is required, thisg must be incorporated into the project development
plan. ) ’ .
Project development based on sound but complex engineering and
agricultural principles is a generally accepted procedure.  Neverthe-
less, after these projects are instituted, they often fail in devel-
oping countries because vital factors related to the agricultural infra-

Structure or local custom have been disregarded,

Agricultur~’ Infrastructure

The existing agricultural infrastructu:e is the framework in which
the newly developed system must function; hence, its consideration is
vitally important. One element of infrastructure is the marketing
system through which agricultural goods and services are exchanged. The
commercial structure governs the movement of goods to and from the
project area and the availability of credit to the farmer. If the
capacity of the commercial structure is overestimated, the irrigation
development will not function as planned. "

Anovther important element 1is the information development and
exchange process through which fafmers. ate. advised of new, improved
agricultural practices. . This system may include government sponsored
and private instiéhtions. At the government level the system is com-
posed of educational and research facilities where new practices are
conceived and tested. Some institutional artangement whereby informa-
tion is made available to the farmers is also required. A private
institution may perform much the 'same gervice except information is
provided for a fee or is conveyed with the sale of some'item,such as
seed, fertilizer, or a pump. / / | ' '



~The agricultural infrastructure will nct alter immediately to
_support new irrigation practices.v That is not to say the weaknesses of
“the infrastructure should be 1gnored but if the focus is on farm level
‘1mprovements, initially the project will have to operate within the
bounds of the xnfrastrucrure. Then as the project becomes a functxonlng;
‘part of shat system, the infrastructure will adapt to support further
innovation and development.

On-Farm Managemenﬁ Practices

Lecal ‘agricultural practices and institutions directly affect the 3
selection of a suitable on-farm 1rr1gaL10n system. The prevalent
cultivation and planting procedures, the degree and type of pest control
-and fertlllzatlon, and the extent and methods of irrigation and drainage
used locally must all be taken into account. v

. The degree of mechanization and the use of energy vresources (farm
animals, tractors, etc.) stipulate design constraints, as do the timing
of various practices and the cropping programme. Finally, the farmers'
management skills indicate the degree of sophistication tn which they
can adapt.

The success of an irrigation development depends largely on proper
gelection and introduction of on-farm irrigation systems. If the
gselected system harmonizes with existing agricultural practices and
community mores, local farmers will use it. Furthermore, inputs neces-
sary for system operation and maintenance will be available within the
agricultural infrastructure. With such a project, traditional farming
customs will be supported while new agricultural practices are incor-
porated. I

“he practice of hiring an engineering firm to design a system which

works elsewhere and presenting the system to a peasant farmer in a
“develop1ng country has its weaknesses. A more.wprkaﬁle approach is to
survey the human, institutional, physical, and environmental resources,
and then select a system, '
‘ Aaron Weiner {11) has described a set of inputs which he sees ag
crucial to agricultural dpvelopment. His structure parallels the
approach being developed in this paper in \hat he incorporates non-
- material ‘inputs as well as material inputs, In Weiner's analysis, non-
‘material inputs include: improving techniques and know-how, restruc-
tut1ng the socio~psychological space, and restructuring the organxza-
tional-institutional space, including alteration of the political
decision-making prbcess at the village level,
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Improved technlqes and know-~how is the nonmaterlal input uhxch has
‘mosc, often been incorporated into ‘agricultural development. It 1l,
however, seldom included in dirrigation prOJects. Somehow, it is assumed
that if the farmers are provided w1th more watet, they will use it
efficiently. However, it is becoming more and more ‘evident that this
simply is not true. ) i » g

' Restructuring the socio-psychological space involves changing how
local 1nd1v1duals thlnk, and therefore, how they react. In the. case of
. a peasant farmer, one of the most benef1c1a1 changes which can occur is
the realization that he can control at least some aspects of his agri-
cultural system, This awareness prov1des him  with . the capacity to
analyze his operation and to function as a change agent -when relevant
information is provided.

The organ1zat10na1 institutional space is deflned by the institu-
tions which form the agricultural infrastructure, from the village ' to
the national level. An a village, restructuring this space might be
achieved by establishing a water users' organization. At the national
level, it 1involves structuring institutions to make them responsive to
farmer needs and supportive of their efforts. v .

Nonmaterial inputs are critical in project development. The" need
to be identified and integrated into the on-farm irrigation development
process. Procedures for the inclusion of these inputs in the design
process, however, are seldom described in agricul tural development
literature.

MEANS AND POTENTIALS OF PEASAAT INVOLVEMENT

The means and potentials of involving peasants in project develop-
ment depend on the cultural dynamics of the peasant community, The
specific condition of the community can be ascertained by the planning
team through interaction with community members., Some . general aspects~
have been thoroughly documented by anthropologLSts. Many of these
charagtefxstl cs ‘¢learly point to Lhe need for changing the peasantc':v'
socio~psychological space in order to ach1eve successfll development, "

Perhaps the most characterlat;cs feature of present culture, asxdei”
from poverty, is their fatalistic attitude. : a1 S e e
Occupy1ng as they do a very low socio- ~economic level in the . states
of which they are a part, they find that the basiv. decisions which
affect their lives are made from outside their communities, . und;;
have always been 80 made. Peasants are not only poor, ‘as has often
been pointed out, but they are relatively poweriess. “ The apathetic.

and quiescent state . . . normally characterlzes thpxr outlook “on .
life (4).
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The comb1ned effect of poverty andﬁ,pdﬁerleSsness"has ‘caused peasant
communttles - to retreat into“their culture to the point vhere they fre-
quently lose the ab111;y to - rcrltxcally question trad1t10na1 ways.,
Since peasan:s ‘subsis*”(on a very narrow margin, this strong com-.
Qun1ty otlentatxon toward trad1tlon functions as a aurvxval tactic. Even
tHough new practlces may be benef1c1al peasants may be unwilling to
try - them knowLng that even small failures may prove disastrous. . Along
the same line, they. probably do not have implements necessary for
improvement. - N
These conditions are magnified by a preva111ng belief that there is
a f1n1te amount of goods available within the community. Foster's study
(4) .suggests peasants feel that when one-attains a more prosperous
state, others are deprived. This often generates negative .community
résponse to individual achievement and innovation. Furthormore, few
‘plans are made for the future because peasants believe God controls the
envxronment and that their activity will not sxgnxfxcantly alter it (4).
Local attitudes ‘and concerns must be confronted before long-range
progress will follow. As planners become awire of this, they can
detérmine realistic project objectives and viable means to attain them.
. Communication with peasants has proved to be an effec1ve way to assist
them in realizing their effect on the euv1ronment ‘and can result in a
transformation of peasant attitudes. ‘

Educing Peasant Transformatiou

The type of communication which brings about peasant transformation
also supports successful project deve10pment.»“1t has beeu described by
investigators in several areas of fuman interaction. ‘Perhaps the most
exciting, however, is the work ‘of Paulo Freire (5) with'Brazilian
peasants. ! l‘ K
' Freire and hlS colleagues deve10ped a lltﬂracy program specxflcally
1d1rected to the Brazilian’ peasantty. The program’ nwaa based on the -

assumption that as peasants became, aware of 'their impact on their
Jenv1.onment,,théy would want to éain mofe control, It proved true. The
peasanté were excited and astonlshed to find themselves active partici-
'pants in their world and the program was a. success.
Later - Freire considered the problem of agrlcul*ural development in
light of the effect1ve prxncxples of the 11teracy program, His analysis
. started thh a consxderatxon of some b351c assumptlons and- prac:1ces
(described below) inhérent ' in the agr1cu1tural extension process,



Agricultural extension. Freire's aualysls shows that there are two
‘main ‘problems - with the typical agrtcultural extensxon approach. It
does not provide peasants a way to communicate their agr1cu1tura1 needs .
and concerns, i.e. there is no feedback mechanism. It does not provxde

farmers with an adequate understandxng of the new practices.

Foster, reporting on _ an extensicn program in Sri Lanka (Ceylon)
indicates that the one-way flow of information which ‘characterizes
agricultural ‘extension is not only restricting to peasants but also to
the ‘extension program.

Straus has described a . . ., situation in Ceylon where the well-
developed national agricultural extension service has fallen short
of expectations . . ., Extension operates from the top down. The
.department works primarily through drives‘to get farmers to grow
various crops, and little attempt 1is made to find out what the
farmer feels he wants (4).

With this approach there is no adequate way for the farmer to communi-
cate his needs to those who are planning and developxng new practices,
and such programs almost always fall short of expectations, '

When farmers are merely told when to apply various recurrent inputs
such as water and fertilizer or hew to use improved agricultural prac-
tices, they do not understand why the desired effect occurs. Conse-
quently, misuse or short -run improvement results instead of permanent
' progress. ° Rogers reports one such example from a case study in India:

« +» « an agricultural change agent . ., , persuaded his clients to
adopt nitrogen fertilizer as a result of an energetic communication
campaign but did not in the process teach them anything about the
way fertilizers stimulate plant growth, When superplosphate
fertilizer became available the next year, the change agent had to:
repeat his campaign approach, because hig clients still had not"
 gained the ab111ty to evaluate 1nnovat1ons by themaelves (10).

Both the ability to evaluate new practices and a two-way flow of
1nformatxon must be 1ncorporated into agricultural development if full
- prOJect potential 18 to be realized. Freire's method provxdes the first
step in. meeting these requ1rement§. He calls this process dxalog1ca1
-interaction. :

Dialogical interaction. Dialogical interaction consxsts of in-
. volved communlcatxon in which peasants are encouraged to dlacuss theix
,agrxcultural situation and respond to development proponals.

For this to work, the planners must respect the peasants' knowledge
and culture. The plannera knowledge conslsts of experlence thh moderr




5*3eg£iéﬂienre;  whereas, peasants have experlence at local farmlng and are
Tﬁxntlmately acqualnted thh the' local culture. -

o The procedure then .is for planners and peaeanfs to engage in .
i dxalogue exchangxng knowledge.. Fre1re and hls co-workers developed
"culture c1rc1ea" to facilitate such interaction. Peasants involved in
{)the cultute circle were presented with a series of repetitive everyday
"s1tuatxons. - Coordinators, instead of describing the situations, en-
‘couraged dtalogue. Freire' explains the culture circle as follows:

AInstead of a teacher, we had a coordinator; inst2ad of lectures,

. dialogue; instead of pupils, group participants; instead of alien-
ating syllabi, compact programs that were "broken down" and “"codi-
fied" into learning units (5).

Topic selection for these learning units was based on impressions

and data collected during informal encounters with the peasant commun-
ity. These topics represent . . .

Typical [everyday] situations of the group with which one is work-
ing. These representarxons function as challenges, as coded situ-
ation-problems containing elements to be decided by the groups with
the collaboration of the coordinator . . . The codifications repre~
‘sent familiar local situations . . . (5). -

During on-farm irrigation development, an "agricultural circle" can
~be formed.  In this context,, planners can structure interaction which
will promote successful deve10pment. Discussions can be based on
situations which illustrate Iocal agricultural cxrcumstances and common
* peasant. experlences. In addltjon, the discussions can be d1rected to
develop a spirit of ‘cr1t1cul analys1s in local participants. Visual
aids depicting relevant. 81tuab10ns can be used to evoke discussions of
the ‘ideas -presented. For- further development of these ideas and poss-
;;ible applxcatlons, Freire's book (5) Education for Critical Conscious-
 2§§1 is recommended. . ﬁ

:;;Results of this method oiten scem slow and uncertain; Freire,
however,‘ contends that althdngh it may take longer to realize results
“from a given progect, eventually time will "be saved. Peasants will
,>understand :the basic reasons behlnd the proposed Ainnovations, and
;:sltuatlons sxmxlar to the one in Srl Lanka will occur less . frequently.
In addxtxon, a means for determining peasant agricultural concerns will
' have ‘been developed. ‘Another benefit is that there will be increased
self-conftdence ~among COmmunity members and increased contidence in
Q_outslde change agents. Ultlmately, the value lies in altering the

Afpeasanta conscxousness - 80 they can function as their own change advo-
fvcates. : ' .



Generating Innovation

Support for peasant involvement in broject development also comes
from regsearch about the diffusion of innovations. Agricultural inno-
vation results from a decision to adopt some new agricultural praétice,
Rural sociologists, Rogers and Shoemaker (10), have surveyed the pro-
cesses by which these ideas and practices are diffused or communic;ced,
Their findings indicate that success in generating innovation is posi-
tively related to the following activities, attitudes, and attributes of
the planner in relation to the farmer. ;

l.. "Extent of the changé effort."”--When there is more interaction
between the planners and the peasant community, greater success in
generating innovation results.

2.  "Client orientation ratner than changé-agmncy orientation.,"-~
Although the change agent 1is "often expected to engage in certain
behaviors by the change system, and at the same time . . . isg expected
by . . . clients to carry on quite different actions (10)," it is
important to give the needs and concerns of the clients the higher
priority, This may require some diplomacy on the part of the change
agent, but otherwise his effectiveness will be greatly reduced. j

3. "Degree to which the program is compatible with client
needs."-Once again the emphasis is on meeting the clients' .needs not
those of the change agency.

4. "Change agent's empathy with client."-~Empathy is the ability

to view a situation as though you were the other person. Empathy is a

significant quality because project development will alter ‘the cultural
organization of the local people. If this alteration is pursued while
the clients' cultural pattern is ignored, the results may be disastrous.

5. "Change agent's homophily with the client."--Hombphily is the
degree to which planner attributes are perceived by the peasants to be
similar to theirs. As planners exhibit an open mind, an empathic
attitude, and a basic respectfor the peasant culture, even the problem
of perceived differences may be overcome as the perception of a SHargd?
humanity is developed. This is especially true in the case_ of agri-
cultural development. While Peasants and planners havé‘differing back~-
grounds, all agricultural systems are the result of human organization
ggﬁ land, water, and plants, the common purpose of which is thé pro-
vision of a better way of life. It is at this point that understanding’
and respect for each otker can be developed. ' S
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6. “Extent to which agent works through opiﬁion leaders."~Inno-.
,ﬁétio@fis ‘facilitated by communication between planners and local
opinion_,leaders. ~An opinion leader 1is a person who can "influence.
informally other individuals' attitudes or overt behavior in a desired
way with relative frequenéy (10)." For example, an irrigation farmer in
“Jordan  (interviewed by Keller (6)) demonstrated the validity of this
theory when after trying a new trickle irrigation system whick proved
successful, several of his neighbors planned to follow his lead.
' Note, however, that an opinion leader is not always an innovator.

An innovator often has a reputation for being a deviant within the
community, and therefore, is not in a position to influence other
community members. On the other hand, adoption of innovation by opinion
leaders sets a pattern for change within the community. Theretore, it
is important to differentiate between these two types of people. Some
.characteristics are a person's status in the community, influence on
friends, and willingness to consider and accept new ideas. Identifica-
_tion of community opinion leaders is an important step in project
development.

| 7.  "Agent credibility in the eyes of the client."-~This means
that the agent is perceived as trustworthy and competent by the peasant
community.

Since "credibility is a perception of, and not a trait possessed by

a communicator (7)," as the planning team develops a program in accord
with the above prescriptions, the team will gain credibility in the
peasant community and suggestions will be more readily accepted. In
addition, researchers (7) have found that credibility is increased when
planners incorporate the:following factors into their interaction with
community members: o

a. Demonstrating rather than reporting information and
techniques (& hands-on approach);

-bs  Emphasizing similarities between themselves and the
“"  peasants rather than the differences.

c,' Taking .'"risks" in order to build trust among themselves
and the peasants (Go ahead--try that soup!);

d.  Demonstrating the rewards of the relationship they ‘are

trying to build (I will help you if you will help me);
and,

e. Developing a comradeship between themselves and the
~ peasants, -
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8. "Agent s efforts in 1ncreas1ng the client's ablllty to evalu-
‘ate innovations."--As the change agent is successful in developing this
trait in the peasants, the generation of innovations will occur as a
natural process needing only. slight prompting from outside the commun~
ity.

INTERACTION PROCEDURES FOR PROJECT DEVELOPMENT

One possible flow of interaction between the peasant community and
~project planners is described in the remainder of this paper. This
defines a strategy for involving peasants in project development,
describes specific procedures for interaction, and suggests some activi-
ties, During the first stages of project development, interaction
occurs through informal encounters such as those described below.

Informal Encounters

The initial contact between the planning team and the local commu-
nity occurs when investigation cf the local agricultural system has
begun. Community support and involvement can be gained ar this time by
informally communicating with people in the peasant community. The
peasants should be encouraged to talk about what they do and why they do
it. In addition, planning team members should communicate what they are
dr_ag to the peasants. These initial encounters are very important

because they set the tone for interaction throughout the project devel-
opment. The strategy for planner activities during this interaction are -
represented in Fig. 1.

PLANNER ACTIVITIES

Contact Community
{open encountery)

]
f

Community laventory -
(structured  encountery )

H

Community Assessmens
T

Fig. 1l.--Strategy for Communication Activities During Preliminary
Investigation, A
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" This informal interaction can occur simultaneously when physical
‘data concerning soil, water, ’c;imate, ‘plants, and weeds are being
gathered to determine development feasibility, If development is not
practical, the investigation can be concluded. Otherwise a more de-
tailed 'investigation, involving hpth physical ~and human elements,
'folloﬁs, Fig. 2 depicts the majcr events in this fifst stage of project
~development. ' '

COMMUNITY
CONTACT
) —
PRELIMINARY INVESTIGATION

|

OPEN ENCOUNTERS

is
IRRIGATION 0o | sTop
EEASIBLE
"
. . b4
P
(—f DETAILED INVESTIGATION
AGRICUL TURAL . CURRENT AGRICULTURAL PHYSICAL
CIRCLE " PRACTICES INVESTIGATION

Figi 2.-~Flow Chart of Agricultural DeveLOpmentﬁEvéﬁts

During physical investigation, analysis of current on-farm prac-
ticgs‘asvwell as other activities typically carried out in project
planning is required. A method of investigating and evaluating current
on-farm préctices has been presented by an interdisciplinary group at
Colorado State Un}vetsity‘ in a péper by Clyma, Lowdermilk, and Corey,
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entitled, "A Researéh-Deyelopment Process for Improvement of On-Farm .-
water management (2)." The traditional activities have been set forth
in great detail throughout the literature on p:ﬁject development. No
further description of either is given here. ‘ ' ,
On  the human level, the investigation may occur during informal .
encounters or a more formal interviewing procedure may be wfdllowgd.J
Planners can also observe the peasants' work habits, patterns of relat-
ing to each other, their physical condition, and use of ‘time. . These
investigations involve planners in both inventory and assessment of the
peasant community. '

Community inventory., During the initial contacts, a planner may
talk with people in the village or go to the fields to talk with the
farmers. To direct the conversation to obtain specific information, the

planner: should carefully organize their approach to obtain the desired
information. The following questions, categorized in terms of system
preferences, system operation and maintenance, and community impact, are
provided to suggest an orientation for productive planner interaction
with the peasaat community, '

l. System preferences questions:

Do - farmers believe water can be made available when they need it?
What can be done to deserve this trust?

Do farmers prefer to work together or separately in various phases

of farming~-inciuding the purchase of recurrent inputs, farm equip- =

ment, cultivation and harvest of crops, and crop marketing?

Do farmers understand the operational requirements well enough to
indicate their actual preferences? B

Do farmers prefer a system where water is delivered periodically or
where some water is delivered daily?

If using surface irrigationm, would they prefer gates, siphons, or
other means to get the water onto the fields? Are they willing to
use a system which requires fields planted in a specific direction?

If using sprinkle, would they prefer pipes or hoses?
Which types of systems do they prefer “0 work with?

Would farmers accept having field boundéries changed . if it dbdld “"
mean something good for them? s L o
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2. System operation and maintenance questions:

What is considered to be a reasonable amount of work per day, per
.season? Are farmers willing to work at night? A&re they physically
‘able to adapt to the work? Lo

Are there relevant seasonal alterations in work sachedules? When

are traditional celebrations held and would community members work
then?

What skills are necessary for implementing and maintaining the’
pro;ect? Are they available localxy? Can the project be devel-
'oped in such a way that it requires only the available skills? Are
local people interested in working on project construct1on’

Can a system be developed which farmers can operate and learn new
skills? Will 1local farmers adapt to the use of fertilizers,
‘pesticides, and new. conservation practices?

How dxffxcult is it for the community to obtain parts for repair,
fuel, etc.?

‘Are advisors available to local farmers if they encounter problems
with the new practices or want to innovate further?

What kind of training programs are needed: How should they be set
up?

3. Impact on community questions:

‘ Can farmers help pay for the project or can they only meet their
current fund requxrements? If they are capable of paying, will
‘they? .

How do farmers pay for their goods and services? 1Is credit avail-
able to farmers for recurrent inputs and other small investments?

‘What would farmers do with a:larger ' income? Would they prefer
morc. free time to more goods, etc.?

Which  local institutions would support or subvert ‘innovative
irrigation? On what basis is the local power structure developed?
‘How can it"be used to promote project acceptance? '

Where do farmers go ‘for advice about farmxng? Can the planners'
,work through these sources? Would farmers listen to new sources?

WOuld growzng an altetnatlve crop d1srupt other aspects of com- -

munity life, such as the secondary use of crop materials for animal
kfodder,‘hou81ng materxals, fuel, cloth1ng, etc.?
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Community assessment, As plannersvinterpret information obtained
thrbugh the comm:nication Process, .they will be able to determine .what

further interaction is needed. For instance,. planners may find it

ties since excessive variation from the éxisting norm will be resisted.
Also, by evaluating interaction between community members, pfanners will
be able fo decide who can provide certain types of reliable information
as well as who should participate in the agricultural circle, These
patterns indicate whosge agreement is required before various activities
will be modified, or in essence, who community opinion leaders are.

The Planners must also analyze peasants' evaluating skills in order
to determine whether further development is needed before peasants can
be involved in project planning. Moreover, the planners will need to
use insight gained to evaluate the farmers' expressed intentions. This
is significant because the people may be so enthralled with the idea of
project development that they overestimate what they can do.

Local attitudes about irrigation must also be assessed. If farm-
ers have a general awareness that irrigation can be advantageous for
them, well and good. For example, Keller found that Jordanian farmers
were familiar with progressive irrigation and vere eager to adopt, and
even improve such practices (6). 1f, however, farmers do not under-
stand the improved irrigation practice nor believe it to be beneficial,
the planners will have to engage them in an education pfocess--probably
with .the use of a local demonstration farm.

If a demonstration farm is necessary, it should be set up as soon
a8 project feasibility is ascertained. The facility can be used to show
the benefits of various new practices. There may also be plots where

farmers can use the new methods and get a feel for the required work.

If at all possible, the demcnstration should be done on the farm of a
cooperative, respected peasant farmer. ‘

Through their encounters with the peasant'c0mmunity, planning team
members can gain credibility with at least some (hopefully influential)
community members. Also, the peasants should be motivatgd to partici-
pate in the agricultural circle. If all goes as planned, this wotiva-

tion will result from trust in planning team members and from some

glimmer of awareness that thisg activity will benefit them, ,They should"
clearly perceive that the agricultural circle ‘activities will open new

horizons and enable them to be more productive farmers,
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The Agricultural Cifqlg

Within the structured context of the agrxcul ural circle, 'peasdnt-‘
planner interaction can be directed to specific topica and activities,
“Agricultural circle activities can be deéigned,eto expedite community
;ffansformation and provide planners with information required for
appropriate design decisions. The planners are responsible for planning
and carrying. out agricultural circle activities. Concurrently, the
~planners can be performing the technical analysis which is necessary to
:plan on-farm irrigation development.

Organizational activities. At this point planner activities will
-inc%ude determining who will participate in the agricultural circle,
‘when and where meetings will be held, and how community members will be

encoufaged to attend. These activities have been added to the planning
strategy and are shown in Fig. 3.

PLANNER ACTIVITIES

Contact Community
{cpen encounters)

I

Community Inventory
{struclured encounters }

i

Community Assessment

‘ .

Orgonize Agricultural Ciurcle

- Anolysis of community leading
to codificotion

~ Construction ol visuol aids

~ Davalop ftield trip ond demon.
strotion sirategy

-—

- Determine who is 1o participote
- Sel —meeting time and place
- Find” ottendance motivators
-Scllc! coordinators
- Notily proposed participants
- L 4

N -

Fzg. 3. --SCrategy for Communication Activities Through Agriculturallf
C1rc1e Organ1zatxon R S ‘
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In order Lo organize the égricultural circle.4the team will have to
decide on its objectives for the circle. Then an agriculture circle
‘coordinator can be selected. Finally, organizational tasks can be

determined and assigned to members of the planning team. o A

The planning team may decide that only one or two of their members
" are needed to coordinate the agricultural circle. These coordinators
might include one member whe is familiar with technical aspects of on- -
farm irrigation design and management and another who has good communi-
cation skills ‘and a rapport with community participants. In addition,
the circle may include thé entire farm community or consist of represen-
tative members. This will depend on the rati, of planners to peasants
and the time available for project planning. Tae plananers may find it
advisable to have two or three groups if great diversity exists within
the community. Members of each group would reﬁfesent various community
factions.

Participation activities., As devéloped in this paper, partici-

pation activities occur in two phases. Phase I emphasizes development
of peasant understanding about irrigation. In addition, 1f necessary,
planners should incorporate activities which will encourage the peasants
to. evaluate their situation and express their concerns in this phase.
In Phase II, the agricultural circle activities move into a considera-
tion of the actual project development. This involves consideration of
the local situation”with direct relation to possibilities for improving
it., '

Phagse I: Peasant development. At this point a separation of

planner activities occurs. Some activities are carried out exclusively
by the planning staff, while others happen with both planners and
members of the peasant coﬁmunity. During the encounter beriqd. there
was no such separation because inforwal interaction can occur ‘rather
spontaneously‘ throughout the initial stages of project investigation.
Part of the planners’ respongibilities during Phase I is to provide
peasant .participants with activities which will enable them to critia-
ally evaluate their agricultural situation and to understand irrigation.
These activities have been added to the interaction strategy as repre-

sented in Fig. 4.
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Contact Commanity
{open ancauntery)

' Community Inventory
{structured  encounters )

i

Community Assessment

1

Organize Agricultural Circle

~ Anolysis of community leading
10 codifico'ion

- Construction of visuol aids
- Develop flald trip and demon_
siration .sirategy

- Determine who is to participate
- Set  meeting time ond place

. 2| _ Find altendonce mofivatars

COMMUNITY - ACTIVITIES || select coordinatovs

- Notify prorosed participants

L !

[Eommcnco Agricultural Cl-‘cloj | Analyze Problem Si!uotlonTl

Cniture Clrele
(discussions ‘eading 1o
evalualive thinking) Set Up Field

14

‘ - Demanstrations

Irrigation Activities l
(tistd trips and
demonstrations)

- p——emaser —

Figure 4, Strategy for Commun1cat1on Actxv1t1es through Agrxculturalf
‘circle: Phase I.

Activities which promote this Phase I objective include discussion
_about everyday agricultural or community 51tuatxons. hands-on training,-
question-and-answer group discussions and analysis, role-playing, and
formal and™ informal persuasive communication, The following list
'indicAtes specific concent and ordering of activities and topics which
might occur in Pha e X3

1. Discuss everyday agr1cu1tural situations and problpms' explore
,thexr origin and _possible solutions, ‘
2. Take f1eld tr1p to demonstration farm. Show the benefits of
. irrigation, fertilizer plus irrigation, and of various tillage
practlces, ete. :
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3. Discuss irrigation of local farms. Use pictures of local

farms, irrigation systems, and syétems»inv typical locations.

4, Discuss local farming practiceaiinclﬁding irrvigation. What is.
done now, why it is done, and how the farmers think the prac-*

tices might be improved on the basis of what they have learned
in the agricultural circle, o v

5.  Discuss secondary aspects of ‘irrigation orbﬁater‘delivery,
monoculture, and fertilization. ' .

6. Discuss and try on-farm_water nanagement procedures or when to
irrigate, how much té irrigate, and how to irrigate, etc.

Pictures of typical local farm conditions, systems which the
farmers have handled, as well as sketches of different systems in
appropriate locations can be used to generate the discussion, These
discussions should not be highly technical. The putbose of the dis-

cussion is to involve the farmer in considering possible alternatives -

and to produce commitment to the development, not to develop an irriga-
tion expert. : o
Secondary requirements for developing a more modern agricultural

system might also be presented and discussed. Topics may include "new

crops, block farming, cooperative farming, the use of new equipment and
methods, . . . , irrigaticn (scheduling),‘and other procedures (1)."

Agricultural development researchers in Honduras state that when irriga-
tion water is made available for the first time infxy area,
. &n a

« » » this resource makes the beneficiariesfve}y receptive . ., .,
and other procedures can frequently be initiated at the time that
irrigation is introduced. However, once farming and operating
procedures have been established, changes are apt to be very
difficult to make unless some substantive new factor ‘requiring an
overall change is introduced at the same time (1). o

The planners may want to pestpone these discussions until the project is .

operational; however, the opportunity to encourage new practices along"

with irrigation should not be overlooked. ,

The coordinators must- evaluate the activities'as they are carried
out. (The dynamics of this process,are‘indicated in Fig. 5.) As the
" coordinators sense that the agriéultural circle participants understand

can move on to Phase II activities.

the basic ideas and are willing to evaluate them as a group, the circle
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i ;plnnnxng,‘brocesa 1tse1f conststs of ngur ‘plann.ng activities:




PHASE[ —

PHASE 1] ——

F‘igm:é 6.

B A B TR R R L

COMMUNITY ACTIVITIES

“ ‘ H.m ACTIVITIES

l t Cunmmy
{epen uuuauu)

l Comnwucy Inventory

G

(structured sncdinters }

i

Community Assessment|.

i

.Orgonize Agricultural Circia

- Anolysis - of community leading
to codiiication

- Construction of visuel alds

- Deveiop field trip.ond deman.
stration swotagy '

- Determine who is 10 ‘particinote
- Set. meeting time ond place
. Find attendance motivators ~
- Select coordinolors

- Notity .proposed participanta

‘

[Cbmmcnco Agricuftural Clrcle ]

Culture Circle
{ discussions Jeading to
avaluative thinking)

_ i

Irrigotion Activities

LAqnlyu Problem Situations ]

Sat Up Fisld
Demonstrations

(tield trips ond
demanstrations) -

i

Initiate Project Planning

Develop Material for Problem
Definition "Activity

Activities
}

Problem Dﬂinl}lon

Do‘lino Evaluotive Factors

Nonlocal  publics
Technicol judjemants

Allernatives

Local publics

lFormulou Basic Alfernatives I
¥

Formulote
“ (order

canstrgints)

l‘
" Consider Impacts
ol (develop for prasentotion

in ogricultural ~ circle)

-

Enafiu Impacis [LA

i

'[Diicun Inputs and Outputs J

.

Refine “Conceptualizations ,

: JlEvoluou I L

Evaivate -

~regua—

Seiect

na.“n

Alternative

Ry

2

')S_tra_tegy fer Communication Activities During Project Planrflririg‘. :



http:order.22

'pfoblémfdefiﬁition, formula;ion»of altetnative‘plans,‘ impact analysis,

and  evaluation with considerable information flow between them, While
éhywbne;ﬁCtivity,mightAEé emphasized at a particular phase of the
blhhﬁiﬁé[ process, each acti6iﬁiy should always be open for reconsidera-
ior Vfﬁé.theiﬁquggg conﬁinueg;';he‘ concepts should focus toward a
M 1hiéf“bién‘ﬁhich3wi11'finally,be adopted. o

1 B

PROBLEM DEFINITION

Problem definition consisting of identifying goals, concerns, and
constraints which affect project development, must be actively worked on
from the .inception of the project. These evaluative factors depend on
the preférences of nonlocal publics (people indirectlv affected by
projéét development) and local publics (those thenproject will affect
directly) as well as on technical and scientific judgments.

I is the planners' responsibility to determine constraints relat-
ing to nonlocal publics and to technical judgments. The nonlocal
publics' interests can be determined by communicating with relevant
government officials or agencies, by communicating with representatives
of related interest groups, and by investigating existing laws and
regulations. Technical judgments can be made on the’ basis of  planner
training and experience.

The planners should determine ahd”hnalyze the nonlocal and techni-
zal. factoqé by the time the agricultural circle is ready to move into
Phase 1I. Also, by this time plauners will have encountered many of the
gpal§ ‘and  constraints present within the local community through prior
interaction with'the‘peasahtsg

Uéing’this information, planners can develcp a presentation for the
agricultural circle providing local participants with an ‘understanding

of the planners' analysis. This presentation will provide a take-off

.peint for discussion.

On the basiéfof the understanding pertaining te irrigation gained

'~ during Phase 1, diverse opinions about. the local situation and its
;golutio&‘ should émefge., Excitement will likely occur as new possibili-
”ties‘béqo@e‘appé;ent. If the process assumes the form of the coordina-
i torsi;ggesenthqafgiidea and the’ péasant participants simply going along

_wichyi£5°theré7jﬁ;somerhigg_wrong. This is a place for peasant expres-

"éicﬁ ‘qffJCanetns,_and' needs, not for planner proclamation of what is

'gOingiﬁﬁdhéppéh; :
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FORMULATION - OF ALTERNATIVES

On the basis of goals and ' constraints ‘encountered throughout»'
. problem definition-activity, the planners will be able to start concept-

ualizing technical alternatives for improving local agtlcultural pro-

duction. To do this, planners must "translate concerns, needs, etc. of
- the affected publics into technical concepts and parameters that are
operational (8)." '

Once these alternatives are delineated, the planners can gb back to
‘the agricultural circle and explore the response to”ifidit ideas. Here
the pianners should be open to the peasant's opinions. The agricultural”
circle members may even suggest alternatlves or pieces of an alternat1ve
the planners had missed. ' ' |

- IMPACT ANALYSIS

As alternatives are generated, planners can use technical judgment 
‘and models to forecast and describe probable impacts. In the agri-
cultural circle, the consideration of impacts should focus more on the
changes which will be required in local agricultural practices and
agricultural consumption patterns than on the system's physical require-
ments. The analysis of physical impacts 1is the responsibility of
technical experts on the team. ‘

Like all other activities in this process, impact analys{s ocecurs
repeatedly, Early in the planning when goals are 1uughly defined,
limiting alternatives and impacts are considered. This information
allows the "publics and other decision makers to:  think through their
own perceptions of the problem (i.e., refine some of the evaluative
factors), make their own judgments concerning preferences for different
alternatives, and suggest new alternative actions (31)." As the process
- evolves, the issues become clearer and available alternatives are fawer
and more completely defined.

Topical considerations may include how -a system can be modified to
better suit farmer operations or how farmer activities will have to
change to fit the system. No matter what the topic, however, the .
peasants  should be offering opinions about hew "the new pract;ces will
affect their way of life.,
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'Cdnsidératioh ‘df alternatives and 1mpact analys1s will probably-
f‘chéte controversy and conflict. Coal1t10ns may even - form to support‘
:_varxous alternatlves. Meanwhile, the planners can begin evaluating the'
v ava11ab1e development alternatlves‘ by categorzslng the concerns and
kadeas arxsxng from the discussions.

f“,'fyt-‘:v&iﬁA"ribN'

'Evaluation - occurs  whenever preferences are expressed. When the
evaluatlon activity 1is emphasized, pfeviously expressed values and the
correspondlng alternatives and impacts .can be organized and ranked in
termsvof participant preferences. ' '

O bossibility for preference ordering 1is- in terms of known

[

ment

,Drlorxtles and constraxnts. For on-farm irrigat

rr
0

on davelop , h
order mlght be in ‘terms of: physical resources and constraints, motiva-
't1ons for "and 1391stances against changing agricultural practices and
1nst1tut10ns, and motivations for and resistances against changing
“agricultural consumption patterns., Tables 1 to 3, which are suggestive
rather than exhaustive, indicate such an ordering of a hypothetical set
~of resource~constra1nt, motxvatlon-re31stance considerations.

Evaluatlon act1v1t1es in the agricultural circle require the
' peasants to analyze development alternatives on the basis of imbacté
they have d1scussed” Hav1ng the peasants express their opinions about

Tactices aiso allows them to ciarify’
their preferences. Furthermore, it is during this kind of interaction

%
"
4]
ot
oot
p
&
£
]
e
653
8y
<

'that conf11ct1ng Lnterests can be resolved. ‘
" Fisher states that group interaction during problem resolution

, . . s is a curious blend of persuasion, compromise, negoti=-

" ation, argumentatxon, flexibility, and firmness of opinions.
_ Issues are thrown into the hopper of grOup interaction and com-
promise the Taw materxals for the group's final consensus decision-

(3).

’:He further dellneates four dlstxnct phases deﬁcrlblng this inter-
 act1on. "AIn 'the orientution phaoe‘ part1c1pants spend time getting
'gacquaxnted. Attempta are made to clarify issues, opinions are tenta-
;txvely expressed -and der181on alternatlves are generated. Next a
:iconfllct phase ensues in which dissent, controversy, social conflict,
-and Lnnovatxve dev1ance predom1nate. Part1c1pants discuss many alterna-
fitxves and form coalxtzons to support varlous points of view. The next
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TABLE ] .~-Crlering of Physical Resourdes and Constrainte

SYSTEM RESCURCES CONSTRAINTS

(v - (2) E (&)}]
All Systecs (1) Cocd water supply available e (1) Little electric energy is available
(2) Crops cespond to irrigation .. (2) Petrolcum wust be imported
(3) Crops can be grown in rainy and dry seasons (3) Limiced climate dats is availadle
(L) Wazer can be pumpad or diverted fiia river L) Cocod daz sites are far fro= project area
(5) Aggregates are avaiiable for censicte (5) Cement has to be imported

() Imcediate drainape protlecs do not exist

{(7) soil is fertile ans has pood tewture

(3) Checicals are asvailable for fertilizerr and
pesticidcs

Sarface (all) {1) Land can be leveled : {1) Canzls and ditches have to be lined
(2) Material is available to line ditcnes (2) Small farms require many ditches

o (3) Concrete can be constructed lacallwv (3) Fields are irregular
(=23

 Ffurrow (1} Crops are grown in short rows i

Spriakle (all} {i) Coacrete pipe can e constructed locally (1} Pipe omust vithstand adequate pressure

N {(2) Eaergy for punmping is scarce
(1)

Sprinklars rmust be imported

Aluminum Pipe ' (i) ™Metal pisze must be imported
: 2) Rigid pipe is not adaptadle Lo
irregular size and shipe

Plastic Yose (1) Local materials can be used to construct
} . plastic hose in couatry
— €2) Systen is adaptable to small farms and
irregular fields
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- A, ==0rdering f Mérivations for and Resistances ACainst Changing Apricultural Praztices and Institutions
* ] ke X R 3 "

" SYSTEM Lo A HOTIVATIONS : ' RESYSTAKCES

AR & B . ST - (2) ’ . . (3)
e .
ATl Sysrecs - 13 Local econmomy will improve : (1) %ew vorks habits are needcd
N o {2} Farmers can remain in communisy {2) YNew toole rust be used
{3)  Communizy leaders support developrient (1Y Use of system will cost nore
{«) WVillagers-will own their farce (4 Use of.time will be chanped
{3} Worv is generated in other sectars o 43) lov msteriels muest be usad
{4} Tarwers trust planners - {6} Warer delivery may be unreliadle
~ {7} Productisn variation will be reduced {7) Xew cropping programme is needed
{8) Proluciion will increase (8) More inputs and riszks are required
{5) " Cantrol of pests and Jdisease will izprove (9) TFarmers are nor sure systems will work
" {10) GCoveramen: is going to assist {10) Extre labor may be ueeded:
Surface B
o S .
Furrowv (1) Irrization required only once a weak (1} BDay of irvigzation reguires nard work
(2) Svstem is easy Lo mainzain (2) Lang zust te leveleed
- - : (1) Cooperaticr in scheluling is required
(4} Physicel caintenance is required
Sprinkle {(all) {1} Some ircrigation is done 2ach Jav (1) Irzigaiion should be continuous for econsay
’ No might attention requirad (2 “Arcess to parts is ¢iffizuls
- L2) Mathod seems easy o lezri R {(3) Wateor must be pumped s> cests more

(2} Mezhanizal maintenance is required

~Alumiaua Pipe nxlers on line =ust be wvatched

(1) ALl spri

(23 Farzets dc not like moving pigpes

(3} Nozzles probdadly won': Se repaired

e N
L. A T E : R . . H
Plastic Hose (1) Hoses can be constructed locaily (1) Farmers think hoses =av not lzast

{2) Sysiem works under low pressure -
(3) ?raztice seems casy v -
{3) Oniy one nozzle per hesme so may repair




3

‘TABLE' 3.--Ordering

of Motivations for and Resistances Agazinst

Changing Agricultural Consumption Fatterns

SYSTEY
)

MOTIVATIONS
(2)

RESISTANCES
()

canveyance zan de produced locally

All Systens (1} Diet will not have o change {1} Crops must be marketod outsiie vijiage
{23 Traditional crops can be grown (2) YNew storage facilities will te neccded "
(3) large market i{s availatle (1) Crop oust be traaspo-ted to rarkes
{2} %ev local industrizs can be established (4} Seeds must be bough:
(5) More foo? vill be available {5) Transportation systez is not zood
(5) More goods available for consunption
- (7) New systems will be subsidized s
T Surface
Furrow (1) Cezent zus: be purchased
Socinkle (a1l) B (1) Zrergy is nacded for puzping ‘
(2 Pumpds =ust de purchased and -3iaztained
(3} Sprianvlers =ust be purchased
Aluminum Pipe < 1) Meta! pipes musz be purcnase:
(2) Coaveyanze pipa fur high pressure
srstem rust b2 purchased
Plastic Hose {1} Hose can be zroducea locally
(2) - Low pressure concrete pipa for




\ ,phase, emergence, ‘is characcer1zed by the dlSSlpatlon of social conflict
. and dlssent.v Ambiguity toward various decision _proposalsj\recurs,
the:eby allowing those who dissented from a particular alternative to

" change their position.. During this phase the decision emerges.  Fin-

~ally, 1in the reinforcement phase, consensus is achieved. There is no

.. further testing of ideas and the opinions expressed are predominantly

favérable toward the proposal and toward the opinions expressed by other
participants. This phase is pervaded by a spirit of unity and. results
"in  Gommitment to the proposals which were previously the subject of
conflict and from whi ch the decision emerged.

Through compromise and elimination, the participants can settle on
a satisfactory;plan of irrigation development. Then planning teanm
engineers can design a system which will fit the expressed preferences
given the existing constraints, i.e., SELECT "BEST" ALTERNATIVE.

Although researchers point out that the group decision making

process seems Lo take an excessive amount of time, they conclude that
this is only true during the beginning stages (3). When the background
has been laid, the process speeds up and the resulting decision is often
of higher quality than an unilateral solution would have been. Ar added
benefit is that group members are committed to effecting the emergent
decision. When this group includes opinion leaders of the farm com-
munity, this comm1tmunt can hasten adoption of the proposed innovation
throughout the c0mmu11Cy. Moreover, this interaction allows for per-
sonal growth and 1nc;eased understanding of the proposed development.

e
s

SUMMARY AND RECOMMENDATIONS

An approach to irrigation project planning involving more social
input has been developed This plan follows muck of the traditional
plannlng approach, however, a strong human component has been incorpora-
" ted. The, approach is as follows.

An 1nterd1sc1p11nary planning staff can be crganized to investigate
the proposed project area, If project development proves physically
feasible, this staff can pursue investigation of current on-farm prac—
cices and a more detailed .physical investigation, In addition, a team
can be formed from members of the staff to interact with the local
people. - The initial focus of this team will be to determine human
4const:eintejon project development, |
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' This process of constraint determination is based on both informal
and structured interaction between the ‘planners and peasants. In ordet 
to achieve maximum benefit from this interaction, the planning team
should determine who the local opinion leaders are. The team also needs
to decide how to involve the leaders in the planning and development
process. Hopefully, such information can be obtained during informal
interaction with local farmers and other community members. The plan-
ners should also interact with people knowledgeable about local farm
practices and constraints. . '

Once the planners have decided which local people to involve, an
agricultural circle can be organized. The purbose of this circle is to
provide a setting where peasants can learn about irrigation practices
and discuss project development potentials. In addition, it can func-
~tion as a feedback channel through which planners can obtain some
insight into community members' feelings, what their reaction to de-
velopment might be, and how this response might be altered.

Having local people participate in the circle incceases the likeli~
hood that a core of individuals committed to development will be formed.
Their increased technical know-how and their understanding of how
development can improve local conditions will enable them to encourage
adoption of the new practices. They will also be able to show their
neighbors "how to do it." If some participants are local cpinion
leaders, their support will be even more beneficial.

Through this process, the gocio-psychological space of the partici-
’bants may also be altered. Such alteration will reflect out into the
' community and, in doing so, change other individuals. -Thus, through
this development process, there is greater possibility that community
transformation will be initiated. This can lead to quicker 'acceptance
and, consequently, more timely social benefits and economic operation of
the project. )
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PREFACE

f"fffi5ﬁiﬁ¢§pf¢adéih:éréétiih“lrrigdtion System Evaluation and Improve-

VL e

. 'ment, by J.'L. Merriim as a gulde.to better irrigation practice has
<;;beenféb¢ﬁﬁfﬁgihg;i~It?ha${been;u9edfby,1:r£gdtofs,‘laﬁd managers,’

" technicians, and students who have, had  varied experience in irrigation.
" Some found  the éxplanaﬁiqhslexce351vc1y,detailgd, but others expressed
. the wish to' sce more advanced information published. 'This new text,

" which,incorporates much of the earlicr material, has been written to
“promote wider use of the evaluation techniques and the suggestions for

“better practices in drrigation management.

« ~ Professor John L. Merriam of the Apricultural kngineering Depart- .

~ment at California Polytechnic State University has been largely

responsible for reorganizing and expanding the surface -irrigation

- concepts by including basin and basin-check irrigation, simplified ,
~ teclmiques for use with furrow and border methods, and more explanation

“"of standard procedure and management practices.

Dr;,Jack,Keller,hwhofis’Professof of Irrigation Engincering at

‘Utah State University, has had the major responsibility for the

. sprinkle and trickle irrigation sections. The information about

“sprinkle jrrigution has been expanded by including descriptions and

- discussions of the many variations of sprinkle systems which include
:sprinkler-lateral, perforated pipe, orchaxrd sprinkler, traveling

?{sprinkber,.cen;er'pivot,.and'gun sprinkler systems. The book has baen
- .further enhanced by additional new infofmation about trickle (drip)

" systems. SR v g v

Together the authors have almost 75 years .of combined design,

"~ field and teaching experience in irrigation engineering. During their
- many yedrs of practical fidld;irrigution engineering experiences, they )
~have had direct: field involvement with all of the evaluation techniques’
~and mahagement practices discussed. e

g three jmportnnt~termskused:£fequent1y in the carlier text have been
~renamed. Irrigation System Efficicncy is now called Potential Appli-
~eatton Ffl'iciency of the Low Quarter; Actual Application Efficiency
- i5 now called Application Efficicncy of the Low Quarter; and Distri-: -
{pbutioqyﬁfficicncy‘husvbcen'chungéd to Digiribution Uniformity. )

. To avoid coniusion with certain similar but morc general terms,

b e
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